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LETTER 

FROM THE 

COMMISSIONER OF FISH AND FISHERIES, 
TRANSMITTING 

His report for the year 1879. 

Marcu 15, 1880.—Ordered to lie on the table and be printed. 

UNITED STATES COMMISSION, FISH AND FISHERIES, 

Washington, February 24, 18380. 

GENTLEMEN: In compliance with the order of Congress I have the 

honor to transmit herewith my report for the year 1879, as United 

States Commissioner of Fish and Fisheries, embracing, first, the result 

of inquiries into the condition of the fisheries of the sea-coast and 

lakes of the United States; and, second, the history of the measures 

taken for the introduction of useful food-fishes into its waters. 

Very respectfully, your obedient servant, 

SPENCER F. BAIRD, 

Commissioner. 
Hon. Wm. A. WHEELER, 

President of the United States Senate, and 

Hon. S. J. RANDALL, 

Speaker of the House of Representatives. 
(iii) 
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REPORT OF THE COMMISSIONER. 

A.—GENERAL CONSIDERATIONS. 

1.—INTRODUCTORY REMARKS. 

The present report is intended to furnish an account, in compliance 

with law, of the operations of the United States Fish Commission dur- 
ing the year 1879, and for some of the branches of the work during the 

early portion of 1880. This continuation applies especially to the prop- 

agation of the eastern salmon, the land-locked salmon, the whitefish, and 

the cod. 
The continued increase in the extent of the field of labor, referred to 

in previous reports, manifested itself also in 1879, as new subjects of 

inquiry presented themselves and increased the demands for service in 

the propagation and distribution of food-fishes. The appreciation of 

the work by Congress is shown by the increase in the amount of the 

appropriations, all of which, it is hoped, have been expended with due 

economy and consideration. 
The machinery of the Commission, and especially its personnel, con- 

tinues to be very limited, so that as much of the appropriation as prac- 

ticable is used for the direct objects of the Commission. 
The most noted features in the history of the Commission for the year 

are: First, the commencement of the distribution of young carp to 

various points in the United States; and, secondly, the authorization 

by Congress of the construction of a special steam-vessel to serve as a 

floating station for the hatching of shad and other useful food-fishes. 

More particular allusion to this will be made under the appropriate 

heading. 

A pleasant experience of the year was the visit of The President and 

Cabinet to the Havre de Grace shad-hatching station on the 7th of 

June. 

It is with very great regret that I chronicle the death, on the 6th of 

January, 1880, of Mr. James W. Milner, who has been connected with 

the Fish Commission as its principal assistant almost since its first in- 

ception in 1871. In that year he was detailed to make an investigation 

of the fisheries of the lake region, the results of which were published 

in the annual reports of the Commission. From that time he had par- 

ticular charge of the field work connected with the propagation of the 

shad, and their transfer, and that of other species, to various parts of 

(xi) 
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the United States. An earnest, patient, and able investigator, he very 

soon made himself familiar with the history of fish culture in general 

and the application of the various forms of fish-hatching apparatus to 

the needs of the Commission. Some very important modifications of 

machinery were due to his ingenuity, and, had he lived, it is safe 

to assume that he would have made a very distinguished record in his 

favorite science. 

Mr. Milner’s illness, in his own opinion, was first caused by exposure 

while superintending the work of hatching shad at Avoca, N.C., in the 

spring of 1878, and afterwards on the Susquehanna. He returned to 

Washington, where he remained several months during the summer, 

and then went back for a time to his residence in Waukegan, III. 
After it had been determined to commence the work of hatching cod- 

fish at Gloucester in the winter of 1878-1879, Mr. Milner came to that 
station just prior to the breaking up of the summer party, and super- 

intended the beginning of the work. Continuing to grow worse, he was 

ordered by his physician to Washington; and after remaining there for 

a few months he went to Florida where he staid during the winter and 

the early spring. Here he was able to spend a good deal of time in the 

open air, and to make a number of collections for the National Museum. 

Returning to Waukegan somewhat too soon, he took fresh cold, and, 

after a time, was directed to spend the summer in tbe high mountain 

region of Colorado. Not much benefit resulted from this experiment, 

and in the autumn of 1879 he again returned to Waukegan, and lingered 

there for several months until his death on the date mentioned. 

As explained in previous reports, the work of the Commission falls 

naturally under two distinct heads: First, the investigation into the 

condition of the fisheries of the United States; their statistics: manner 

of prosecution: and how the service can be improved further, in the 

methods of capture, preparation, and preservation, or the inerease in 

abundance. Secondly, the actual increase of the supply by artificial 

propagation and transfer to new localities or their multiplication in 

those in which an original abundance had become greatly reduced. 

The first division of the work, as heretofore, has been, for the most 

part, conducted by Mr. G. Brown Goode, assisted by Dr. T. H. Bean. 

The collection and determination of the marine invertebrates has 

been in charge ef Prof. A. Ii. Verrill, with assistants to be mentioned 

hereafter. 

In the illness and necessary absence of Mr. Milner I was very fortu- 

nate in being able to secure the co-operation of Mr. T. B. Ferguson, the 

Maryland commissioner of fisheries, of whose services, both to the cause 

of fish culture in general and the United States Fish Commission in 

particular, I have repeatedly made mention. 

Of the several permanent stations of the Commission, the carp ponds 

have been as before under the charge of Mr. R. Hessel; the California 

saJnon hatchery, under that of Mr. Livingston Stone; and those of the 
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Penobscot salmon, and the land-locked salmon, under that of Mr. Charles 
G. Atkins. 

- Fuller details will be furnished hereafter in regard to the various 
branches of operation. 

2.—SPECIAL OBJECTS OF THE UNITED STATES FISH COMMISSION. 

In the report for 1878 I have given in considerable detail, not neces 
sary to be repeated here, a sketch of the objects of the Commission, 
Of course as the old problems are solved new points of inquiry arise to 

take their places, and in the wide range of subjects covered by the 

field of the Commission a vast deal remains to be done before its objects 
can be considered as properly accomplished. 

Before proceeding to give special details connected with the different 

operations of the Commission, it gives me pleasure to acknowledge the 

services that have been rendered both by the Government and by pri- 
vate parties. Tle law in the statute book requiring the executive de- 

partments of the government to render the Commission all necessary 

and practical aid has, as heretofore, been faithfully carried out by them, 

as follows: 

3.—ASSISTANCE RENDERED TO THE COMMISSION. 

As in previous years, the work of the United States Fish Commission 

has been very greatly facilitated by the co-operation of various bodies, 

public and private. 

The Navy Department.—The most important aid was rendered by the 

Secretary of the Navy, in the detail of the United States steamer Speed- 

well, under Lieutenant Tanner, with a full crew, for a three months’ 

service, as referred to under the head of deep-sea research. Also, by 

the loan of a steam launch for service on the Susquehanna River. 

Treasury Department.—The Bureau of Revenue Marine, of the Treas- 

ury Department, instructed Captain Fengar, of the cutter Ewing, sta- 

tioned at Baltimore, to transport three scows of the Commission from 

Havre de Grace to Crisfield, Md., and from Crisfield to Baltimore. 

The Light-House Board has continued its co-operation in requiring 

the keepers of light-houses and light-ships to make and render monthly 

a record of the temperature of the water. 

The United States Coast Survey, under Captain Patterson, supplied 

a large number of charts for the use of the Commission; and also lent 

a number of Casella-Miller thermometers, while awaiting a supply from 

London. . 

The War Department.—The Secretary of War authorized the expendi- 
ture by the Engineer Bureau of an available portion of the river and 

harbor appropriation for dredging a channel through the bar at Spesutie 

Island, below Havre de Grace, to allow the passage of launches at low 
water to the fish-hatching barges near the island. 
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General Warren, of the Engineer Bureau, allowed the use of the 
schooner belonging to his office, during a period of several months in 

the summer, when not required by him, the Commission, of course, pay- 

ing the running expenses. 
The Signal Office lent the wire and cable together with the instruments 

necessary to effect telegraphic communication between Havre de Grace 

and the barges of the Commission at the Head of Chesapeake Bay. Gen- 

eral Meyer also directed his observers to take special note of water tem- 

peratures at all the stations along the Atlantic and Pacific coasts, sup- 

plying thermometers to the observers already referred to, on the light- . 

ships and at the light-houses. The blank was furnished by the Com- 

mnission. 

A detail of a military guard at the salmon-hatching station on the 

McCloud River by General McDowell was of great importance in pro- 

tecting the property of the government against a crowd of lawless Indians 

and whites. An illustration of the value of this service is shown in the 

accompanying letter from Mr. Stone, in charge of the station.* 

The Railroads.—All the railroads of the country to which application 

was made for the favor furnished circulars to agents and baggage-mas- 

ters, instructing them to facilitate in every possible way the operations 

of the Commission, especially by accepting government orders for trans- 

portation and authorizing the carrying in baggage cars, without any 

charge, the cans containing young fish. 
A list of the routes referred to will be found in the appendix. 

The Pennsylvania Railroad Company in addition furnished a car, free 

of charge, for the transportation of all the eggs of California salmon 

from Chicago to Washington. The Philadelphia, Wilmington and Balti- 

more Railroad also rendered a similar favor in connection with the move- 

ment of young shad to various parts of the country. 

Ocean Steamers.—The offer of free transportation of messengers and. 

fish was made by the North German Lloyds, between Bremen and New 

York, and by the Royal Mail Steamship Company, between New York 

and Boston and Liverpool. 
Telegraph Companies—The Western Union Telegraph Company 

granted permission to stretch a telephone wire on its poles between 

Havre de Grace and Aberdeen, beyond which to the hatching station 

barges it was sustained by the ae poles of the Signal Office. 

(*Extract from a letter written by Mr. Livingston Stone, September 23, 1879, United States Fishery, 

Baird, Shasta County, California. ] 

The value of our military guard was well illustrated this week, as follows: Some ill-fa- 

<ored fellows had been hanging around here for some time, and one day they appeared 

with a horse and wagon. I felt sure that they meant to steal our salmon, and, indeed, 

the next morning, just at day-break, the soldiers caught them in the very act of taking 

the spawning-salmon out of the corral. They undoubtedly meant to take a wagon 

load. They met with pretty rough treatment from the soldiers, as they deserved, and 

the circumstance is worth a great deal to the fishery, from the effect that it will have 

in the community around us, upon both Indians and white men. 
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4.—SERVICES RENDERED BY THE UNITED STATES FISH COMMISSION. 

The extent and character of the distribution of eggs and young fish 

by the Fish Commission during the year will be found detailed in spe- 
cial reports on that subject and in the accompanying tables. 

It may be well to call attention to what has been done in supplying 
eggs and fish to other countries. This has been done partly as an ex- 
periment, partly as a return for favors the transportation received, and 

partly for the purpose of keeping up an international comity, such as 

should prevail between various governments. A handsome acknowl- 

edgement was made on the part of the French authorities, in the form 

of a gold medal issued to the Fish Commission for its services in intro- 

ducing the California salmon into France. In reply to an application 

to that effect a full series of the reports of the Commission was presented 

and a large amount of special information furnished. 

At the close of the International Exhibition of 1876 an organization, 
entitled “The Permanent Exhibition Company,” took charge of the 
main building and secured a large portion of the contents for the pur- 

pose of maintaining, with new additions, an interesting exhibition of 

the resources and industries of the world in general. Their plan in- 

cluded illustrations of processes of various kinds, and among them 

those relating to fish culture. Application was made to the Fish Com- 

piission for its assistance in this connection. As, however, the imme- 
diate work of the Commission required all its material and machinery, 

it was thought inexpedient to incur any extra expense in having addi- 

tional apparatus prepared for this purpose. The invitation was, there- 

fore, respectfully declined. 

B.—INQUIRY INTO THE HISTORY AND STATISTICS OF FOOD 

FISHES. 

5.—FIELD OPERATIONS DURING THE SUMMER OF 1879. 

Reference has been made in previous reports, as well as in the com- 

mencement of the present one to the services rendered by the Navy 

Department to the Fish Commission in the prosecution of its inquiries 

into the condition of the fisheries of the Eastern coast of the United 

States, the detailing, first, of the small launch in 1871; then of the “ Blue 
Light” in 1873, 1874, and 1875, and of the “ Speedwell” in 1877 and 1878, 

having been duly acknowledged. The work of the year 1879 has shown 

a similar dependence upon the co-operation of that department in the 

renewal of the detail of the Speedwell. Commander L. A. Beardslee 

having been assigned to other duty, Lieut. Z. L. Tanner, an experienced 

ofiicer of the Navy, was placed by the secretary in command, with Mate 

James A. Smith, as executive officer, William B. Boggs, as engineer, 

John Corwine, as paymaster,and Dr. J. H. Kidder, as surgeon. Dr. 

Kidder acted in a similar capacity to the Commission in 1875. 

Provincetown having been selected as being the center of a region 
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hitherto unexplored by the Commission, and as furnishing much oppor 

tunity for investigation the beginning of July was fixed upon for the 

commencement of the work of the summer. 
- With my usual corps of assistants, I left Washington on the 10th day 

of July, and arrived at Provincetown on the 16th, establishing head- 
quarters at the hotel of Mr. James Gifford. The berth of the steamer, 

and the laboratory were at the end of the wharf of Messrs. Bowley & 

Bros., where all necessary conveniences were readily secured. The 
Speedwell made her first trip to Gloucester to bring over portions of the 

Fish Commission equipments, which were stored at that place. 

Asin the previous years of the Fish Commission work, Prof. A. E. 

Verrill was in charge of the department of marine invertebrates, assisted 

by Mr. Richard Rathbun and Mr. 8. Smith. Mr. G. B. Goode, assisted 
by Mr. F. W. True and Mr. F. Gardener, jr., supervised the collecting 

of the fishes, and Capt. H. C. Chester was in charge of the actual work 

of the dredge and the trawl. 

The improvised laboratory at the end of Bowley’s wharf furnished a 

somewhat cramped opportunity for investigation. Much information 

was gained by the careful study of the various forms of animal life 

which were brought in by the steamer. 

Prof. Henry E. Webster, of Union College, Schenectady, N. Y., who 

spent the summer in Provincetown with his assistant, Mr. N. W. Bene- 

dict, rendered very great service in accompanying and superintending 

the dredging parties during the temporary absence of Professor Verrill, 

his own special research being directed toward the Annelida, or worms. 

The Speedwell was ready for sea and placed in commission at the navy- 

yard, Washington, about noon of July 1. When she had taken on 

board all necessary stores and supplies she left Washington July 9th, 

arriving at Provincetown July 12, and making the trip in a little over 

three days. On the 16th of July she proceeded to Gloucester for the 

purpose of obtaining articles of apparatus which had been left in store 

at that place, returning to Provincetown on July 20. 

The first exploring trip was made on July 21, after which date work 

continued whenever the weather and the operations of the Commission 

would permit. The regular routine embraced a sounding and tempera- 

ture observation both at the surface and at the bottom before lowering 
either the dredge or the trawl. The vessel experienced no casualties 

during her term of service beyond the unexpected parting of anew 

three and aquarter Italian hemp rope. This accident was followed on 

September 20, by the breaking of a second spare line, bringing the work 

of the season to a close. 
All the most important points within 20 miles of Provincetown were 

thoroughly explored with the exception of the coast-line between 

Chatham and the Cape, which had been left for the last trip, and, for 

reasons already given, was necessarily omitted. This region will, how- 

ever, be the subject of subsequent examination. After one or two trips 
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had been made for the special purpose of determining certain points 

relative to ocean temperatures, the Speedwell left for Gloucester on Oc- 

tober 1st, there stowing the apparatus and returning to Provincetown. 

On October 6th the vessel took on board the stores and supplies to be 
earried back to Washington, as also the collections of natural history, a 
portion of which were to be left at New Haven, under Professor Verrill’s 

care, the rest being destined for the National Museum. October 12th the 
Speedwell reached the navy-yard, Washington, and closed finally its 
relationships with the Fish Commission. 

The full details of the work of the Speedwell will be found in an ac- 

companying report by Lieutenant Tanner. From this report it will be 

seen that the vessel was in commission 116 days; was detained in port, 

on account of bad weather, for 28 days, and was actually engaged in 

dredging and trawling 24 days. The total number of hauls made with 
dredge and trawl was 148, averaging 6 per day. One hundred and eighty 

soundings were also made. The total distance traveled during the sum- 
mer trip by the steamer was 3,122 miles. 

As usual the commission had a large number of visitors during the 

summer interested in the general operations, or in some special branch . 

of its work. Among these may be mentioned Prof. Asa Gray, of Cam- 

bridge, Dr. Thomas Brewer, of Boston, Mr. Isaac Hinckley, of Philadel- 
phia, Mr. John Foord, editor of the New York Times, Mr.Charles Aldrich, 
of Iowa, Mr. May, Fish Commissioner for Nebraska, and others. 
A great many specimens were gathered in the course of the summer’s 

work, embracing numerous duplicates desired for distribution among 

the various educational establishments and museums of the country. 

Reference is made in another part of this report to the work con- 

nected with the investigation of the American fisheries, undertaken in 
behalf of the census of 1880. 

Mr. G. B. Goode, who was in special charge of this department, also 

had his headquarters at Provincetown with a sufficient corps to carry 

on his work, and was there enabled to obtain mtch of the statistical and 

other information required for the completion of his plan. The general 

results of the sea-coast work of the summer of 1579, in connection with 
the statistics of the fisheries, will be embodied in the fishery reports of 

the census of 1880, and therefore, need not be repeated here. 

After his return to Washington Lieutenant Tanner was transferred by 

the Secretary of the Navy to the supervision of the construction of the 

Fish Commission steamer Fish Hawk, of which mention is made else- 

where. 

In the report for 1878 mention was made of the fact that at the sug- 

gestion of the Commission a display station of the Signal Office estab- 

lishment was put into operation at Gloucester. Finding no such sta- 

tion at Provincetown, and being well satisfied of its importance, I made 
application to General Myer for a similar service, which was granted. 

S. Mis. 59 II 
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The station was established there during the summer, and has been con- 
tinued in operation ever since. : 

In previous reports mention has been made of the discovery in great 

abundance off the eastern coast of New England of the pole-flounder, Glyp- 

tocephalus cynoglossus, a member of the flat-fish family, of largesize. This 

fish, entirely unknown on the American coast until its discovery by the 

Commission in 1877, has proved to be one of the most abundant of its 
kind, and promises to be a very important addition to the food resources 

of the country whenever the beam-trawl shall become generally used by 

the fishermen. This fish was taken in great quantities during the sum- 

mer of 1879, and a large extension of its supposed range was estab- 

lished. 
A second species of fish, also promising to be of great value as a food- 

fish, was brought to light during the summer of 1879; specimens were first 

obtained about eighty miles south of Noman’s Land by Captain Kirby, 

of Gioucester, to be known as the tile-fish or Lopholatilus chameleon- 
ticeps, constituting a genus and species entirely new to science. It is 

believed that the taking of this fish indicates the existence in the region 

of capture of an important resort of food-fishes in general. This point it 

is proposed to investigate at some future time. 

6.—THE STEAMER FISH-HAWK. 

The experience of the Commission has for several years past shown 

the efficiency and economy of floating stations for the hatching of shad, 

by means of which, after the work at one locality is exhausted, another 

can be taken up with the least possible delay. Heretofore the work has 

been done on floating barges, which have been towed from their winter 

stations in Washington, Baltimore, or Havre de Grace, to Albemarle 
Sound, and thence back again, stopping at one or more stations in the 

course of the season to prosecute their work. Towing has, however, 

proved to be a matter of great expense, and, in most cases, of peril also, 

flat-bottomed boats being unfitted for the dangerous navigation of the 

Chesapeake Bay, where, by a curious fatality, violent storms have gen- 

erally prevailed whenever such transfer was to be made. The towing 

has been done by vessels of the revenue marine, through the courtesy 

of the Secretary of the Treasury and the superintendent of the bureau; 

but on more than one occasion the barges have been in imminent danger 

of foundering with their crews and contents. 

The advantage, therefore, of having a floating hatchery on a well- 

eonstructed steamer, as being more suitable for transfer from point to 

point, has been urged strongly before the Commission; and, after 

various plans were considered, the designs of Mr. Copeland, of the 

Light-House Board, were fixed upon, and the appropriation of Congress 

of $45,000 for a steamer was made use of. As the law directed, the 
steamer was to be built under the supervision of the Secretary of the 

Treasury, and that officer placed it in charge of the Light-House Board. 
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From among many bids for the building of the same, that of Messrs. 
Pusey & Jones, of Wilmington, for $44,000, was accepted and the vessel, 
to be known as the Fish-Hawk, put under contract. 

After the close of the cruise of the Speedwell in the autumn of the 

year, Captain Tanner was detached and placed in charge of the Fish- 

Hawk, visiting it at short intervals to inspect the progress of the work. 

In the course of the year considerable advance in its construction was 

made, and it is hoped that the vessel will be available for tse in the 
spring of 1880. A detailed account of this vessel will probably appear 
in the next report of the Commissioner. 

7.—ABSTRACT OF RESEARCHES PROSECUTED UNDER DIRECTION OF 

THE COMMISSION. 

Among the collateral subjects of attention by the Fish Commission 

has been an investigation into the chemical composition of fish under 

the varying circumstances of age, sex, and the condition of the repro- 

ductive apparatus. This has a very important bearing both upon the 

availability of fish for food and also as furnishing material for the making 

of oils and fertilizers. A large number of analyses have been made by 

Professor Atwater which already supply the means of important dedue- 

tions, especially as to the comparative nutritive power of the same quan- 

tity of flesh in different species. 

A fuller statement of the general results of this inquiry will be found 

in the next report of the United States Fish Commission. 

Among the more important researches made at Provineetown during 

the summer was that by Dr. Kidder, U. 8. N., surgeon of the party, in 

regard to the temperature of fishes. For along time it had been sup- 

posed that the temperature of fishes was always the same as that of the 

water in which they happened to be placed, but the experiments of Dr. 

John Davy indicated that, in some cases at least, especially where 

mackerel and tunny were the species in question, the actual temperature 

of the fish was a few degrees higher than that of the water. Dr. Kidder 

utilized such opportunities as were presented to him in determining this 

question and obtained some exceedingly interesting results, which have 

been published by the Fish Commission. 

Among the special problems connected with the interests of the fish- 

eries are economical methods for the production of cold, to be used in 

the preservation of fish for a certain length of time, either directly by 

reducing the temperature of the storage space, or indirectly by making 

ice to be employed for a similar purpose. In ordinary seasons, after an 

abundant ice crop, the ruling prices of $1 to $3 a ton is by no means 

exorbitant; when, however, as is not infrequently the case, the cost is 

from $10 upwards, the tax becomes very serious. 
Among those who have devoted themselves to the solution of this 

question is Professor Gamgee, and to his pen am I indebted for an able 

article published in the last United States Fish Commission report. 
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Professor Gamgee has kindly offered to continue his investigations on 
this subject, with a special view of “determining the feasibility of con- 

structing a compact machine, which may be of service in bringing fresh 

to land, the specimens taken on board the Fish-Hawk. His article on 
the subject I hope to publish in a future report. 

One object to which the Fish Commission has devoted much atten- 

tion has been the bringing together of as complete a series as possible 

of all the various marine animals of North America, including in this 

group the seals and cetaceans. Among the least known forms are the 

larger varieties of porpoise, grampus, and whales, the opportunities for 

examining the latter being exceedingly seanty. Little can be seen of a 

whale in the water, whether dead or alive, and when stranded the flac- 
cidity of the body distorts its shape to such an extent as to cause the 

fish to lose its natural appearance; nearly all the sketches of whales 

have been made from several different presentations of the animal; and, 

therefore, although fairly accurate, are not absolutely precise. Some of 

these sketches have been used for a basis of reconstruction or models of 

small size for the National Museum. Information having been re- 

ceived by telegram on the 12th of April, from Provincetown, of the 

stranding of a whale in good condition in Provincetown Bay, I dis- 

patched Mr. Joseph Palmer, the modeler of the National Museum, to 
see whether he could not obtain a mold in plaster of the animal from 

which a cast might be made. He accordingly proceeded to Cape Cod, 

obtaining in Boston a sufficient amount of plaster in barrels for his pur- 

pose. On arriving at Provincetown, by the help of Mr. Small and other 

citizens, he was enabled to take a mold of the animal (a hump-back, 
about 30 feet long) in sections, which he brought back with him to 

Washington, and which has been stored in the armory building, to be 

used in the construction of a papier maché reproduction at the proper 

time. 

The preparation of a series of casts in plaster and papier maché of 

the larger fishes, begun several years ago, has been continued by Mr. 

Palmer and his assistant; the painting, as before, having been executed 

by Mr. A. Zeno Shindler and Mr. John H. Richard. 

8.—STATISTICS OF THE FISHERIES, EXCLUSIVE OF THOSE TAKEN IN 

CONNECTION WITH THE CENSUS. 

In the summer of 1878, when the Fish Commission had its headquar- 
ters at Gloucester, an arrangement was made with Mr. George J. Marsh, 

in behalf of Mrs. Rogers, for the rental of a wharf and the necessary 
buildings at Fort Point for the service of the Fish Commission. These 

served as its headquarters during the season of 1878, and as the station 

for the codfish hatching during the winter of 1878-79. A satisfactory 

arrangement was made with Mr. Marsh for continuing the lease of the 

premises for 1879, the necessity for such a station being quite urgent 

both as the central point from which the statistics of the Gloucester 
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trade could be collected, and as a place of storage for a large amount 
of Fish Commission property. The station was in charge of Dr. T. H. 

Bean during the summer of 1879, and of Mr. A. Howard Clark since 

September, 1879, and to these gentlemen the Commission is indebted 

for a large amount of valuable information. They have also utilized 

the opportunity of constant association with the fishing vessels by in- 

ducing their captains to preserve and present any curious specimens of 

marine animals taken on the fishing banks. It is well known that not 

only are strange fishes frequently taken on the trawls, but starfishes, cor- 

als, &c., attach themselves to, or become entangled in, the lines and are 
hauled on board. Inquiries on board of vessels, as they came in from 

a trip, have resulted in the obtaining of most important additions to the 

North American fauna, hundreds of species having thus been procured 

that would otherwise have been entirely unobtainable. 

A special catalogue of the donations derived from this source will be 

found in the present report. 

The actual supervision of the wharf and building has been exercised 

by Capt. S. J. Martin, of Gloucester, who has remained on duty day 

and night, and who has also rendered essential service in collecting 

specimens and information for the Commission. 

For the better appreciation of the relationships of the different fish- 

ing grounds off the eastern coast of North America, Professor Hilgard 

kindly consented to superintend the preparation by Mr. Lindenkohl of 

a relief map of the region between Sandy Hook, N. Y., and the eastern 

edge of the Grand Bank of Newfoundland, and from the coast of Maine 

and of the Gulf of Saint Lawrence to south of Nantucket Shoals. Con- 

tour lines were traced for the different depths, and the outlines cut out 

in cards of different colors, superimposed the one upon the other. By 

using cards of different thicknesses the proportional gradations in depth 

at each point were indicated in twenty-five-fathom stages up to a hun- 

dred and fifty, and by those of fifty fathoms for greater depths. This 

map has proved to be an object of extreme interest as illustrating much 

more clearly than has heretofore been possible the localities where the 

different kinds of fish were obtained, and showing why certain places 
were especially favorable fishing grounds in certain seasons. 

Reference has been made in previous reports to an arrangement with 

Mr. Linnell, of Boston, for obtaining the statistics of the shore fisheries 
of Massachusetts, having their center of operations in Boston. The dock 

of which he is the wharfinger is a place of resort for nearly all the cod, 

haddock, herring, and other fishermen who sell their cargoes in that 

city; and as the charge for wharfage is in proportion to the character 

and number of fish, it becomes an easy matter to estimate with great 
precision. The fish not included under this arrangement are but a small 

percentage, and their numbers can be easily averaged. 
The arrangement with Mr. Linnell was continued during the year, 

and his figures have been used in compounding the statistics for the 

census report of 1880. 
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9.—LEGISLATION IN REGARD TO FISHERIES. 

As might naturally be expected, the real or supposed encroachments 

of the different classes of fishermen upon each other or the community 

at large has invoked the effort to secure legislation, both on the part of 

the United States Government and of individual States, to put a stop 

to the same. A yet undecided question is as to the actual jurisdiction 

over the waters, so far as the fisheries are concerned. It would naturally 

be supposed that the United States would have control at least as far 

as the three-mile limit of the ocean, beyond which the fisheries are 
common to the world at large. If this point be conceded, then comes 
the inquiry, How far can jurisdiction be exercised over the fisheries in 

the bays and navigable rivers? This question has never been settled. 

It is well known that for many years past the menhaden fishery has 

been conducted during the summer and autumn with the greatest vigor 

along the coast of Maine, a large number of steamers as well as sailing 

vessels being employed in the capture of the fish, which are then taken 

to factories for conversion into oil and material for fertilizers. The ex- 

tent to which this has been done has, in the opinion of many, greatly 

tended to drive the fish from the estuaries of the bays and rivers, and 
thus prevent their utilization by the hand-line fishermen and the resi- 

dent population generally. Most of the fish are now taken several miles 

out to sea by the vessels just referred to. In order, therefore, to remedy 

this evil, a law was passed by the State of Maine prohibiting the use 

of purse seines within three miles of her shore. This action very natur- 

ally excited the antagonism of the menhaden fishermen, and an appeal 

was made to me for counsel and advice in the matter. While not 

able at present to say whether the complaints of the people of Maine 

against the menhaden fishermen are well founded or not, I could only 

suggest that the opportunity was a favorable one for having the ques- 

tion decided by transferring it to the Supreme Court of the United 

States. It was accordingly arranged that this should be done by making 

up a special case and letting it take its legal course. By a most curious 

coincidence, however, very few menhaden visited the coast of Maine in 
1879, the falling off being extremely abrupt and very marked. What 

occasioned this change of habit on the part of the fish it is impossible 

to say. It could not have been caused by the excessive pursuit of the 

fish, as the number on the coast in the fall of 1878 was very great, and 

should have furnished an ample supply for the season of 1879. It is 

possible that some variation of ocean temperature or currents affected 

the food of the fish, if not the menhaden themselves, thus causing them 

to seek new feeding grounds. It will be a matter of much interest to 

determine to what extent this abandonment of once favorite grounds will 
continue in the future. 

The above case has its parallel in the departure from the coast of the 

United States of the bluefish, about 1763, their absence continuing well 
into the beginning of the next or present century. 
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C.—CO-OPERATION WITH THE SUPERINTENDENT OF THE 
CENSUS. 

10.—PRELIMINARY ARRANGEMENTS. 

In July, 1879, an arrangement was made with General Francis A. 

Walker, Superintendent of the Tenth Census, by which an investiga- 
tion of the fisheries of the United States was undertaken as the joint 

enterprise of the United States Fish Commission and of the Census 

Bureau. It was decided that this investigation should be as exhaust- 

ive as possible, and that both the United States Fish Commission and 

the Census should participate in it. The preparation of a statistical and 

historical report upon the fisheries, to form one of the series to be pre- 
sented by the Superintendent of the Census as the result of his investi- 

gations, in 1880, has been the main object of the work, but, in connec- 

tion with this, extensive investigation into the methods of the fisheries, 

into the distribution of the fishing grounds, and the natural history of 
useful marine animals have been and are being carried on. 

The direction of this investigation was placed in the hands of Mr. G. 

Brown Goode, who was appointed a special agent of the Census Office, 

and who has been carrying on this work in addition to the performance of 

his duties in connection with the National Museum and the Fish Commis- 

sion. The work was begun on July 1, 1879, has been vigorously pros- 

ecuted since that time, and the final report will probably be presented 

as early as July, 1881. 

11.—PLAN OF INVESTIGATION. 

The plan of the investigation was drawn up before the beginning of 

the work, and has been published in an octavo pamphlet of fifty-four 

pages, entitled “Plan of Inquiry into the History and Present Condi- 

tion of the Fisheries of the United States.” Washington: Government 

Printing Office. 1879. 

The scheme of investigation divided the work into the following de- 

partments : 
1.—Natural history of marine products. 

Under this head was to be carried on the study of the useful aquatic 

animals and plants of the country, as well as of seals, whales, turtles, 

fishes, lobsters, crabs, oysters, clams, &c., sponges and marine plants. 
and inorganic products of the sea, with reference to (A) Geographical 

distribution ; (B) Size; (C) Abundance; (D) Migration and movements; 
(E) Food and rate of growth; (IF) Mode of reproduction, and (G) Eco- 

nomic value and uses. 

11.—The fishing grounds. 

Under this head are studied the geographical distribution of all ani- 

mals sought by fishermen and the location of the fishing-grounds, while 
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with reference to the latter are considered: (A) Location; (B) Topog- 

raphy; (C) Depth of water; (D) Character of bottom; (E) Tempera- 

ture of water; (I*) Currents, and (G) Character of invertebrate life, &c. 

111.—The fishermen and fishing towns. 

Here are considered the coast districts engaged in the fisheries with 

reference to their relation to the fisheries, historically and statistically, 
and the social, vital, and other statistics relating to the fishermen. 

Iv.— Apparatus and methods of capture. 

Here are cousidered all the forms of apparatus used by fishermen, 

boats, nets, traps, harpoons, &c., and the methods employed in the 

various branches of the fishery. Here each special kind of fishery, of 

which there are more than fifty in the United States, is considered sep- 

arately with regard to its methods, its history, and its statistics. 

v.—Products of fisheries. 

Under this head are studied the statistics of the yield of American 

fisheries, past and present. 

vi.—Preparation, care of, and manufacture of fishery products. 

Here are considered the methods and the various devices for utilizing 

fish after they are caught, with statistics of capital and men employed, 

&c.: (A) Preservation of live fish; (B) Refrigeration; (C) Sun-drying ; 
(D) Smoke-drying; (E) Pickling; (F) Hermetically canning; (G) Fur 

dressing ; (H) Whalebone preparation; (I) Isinglass manufacture; (K) 

Ambergris manufacture; (L) Fish guano manufacture, and (M) Oil ren- 
dering, &e. 

vit.—Leonomy of the fisheries. 

Here are studied (A) Financial organization and methods; (B) Insur- 
ance; (C) Labor and capital; (D) Markets and market prices; (EB) 

Lines of traffic, and (I) Exports, imports, and duties. 

vui.—Protection and culture. 

This includes all kinds of supervision by the government, such as: 

(A) Legislation ; (B) Bounties and licenses; (C) Fishery treaties, and 
(D) Public fish culture. 
The various inquiries provided for in this scheme of investigation 

have been made in three ways: 

(I.) By correspondence with persons in different parts of the country. 

(II.) By a systematic overhauling and compilation of past records, 

not the least among which are the local newspapers. 

(III.) By sending special agents to make personal inquiries in every 

part of the United States where the fisheries are of considerable impor- 

tance. 
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The last-named method has, of course, been by far the most impor- 

tant and the most successful, and it is unfortunate that the length of 
time and the amount of money available have not permitted the employ- 

ment of a larger number of assistants in this branch of the work, and 

have not allowed them to devote as much attention to working out spe- 
cific questions as has in many cases seemed imperatively necessary. 

12.—DETAILS OF PROGRESS DURING THE YEAR. 

The fishery industry is of such great importance and is undergoing 

such constant changes that a visit of a few days to any locality, even 

by the most competent expert, has invariably proved unsatisfactory. 

They have been able to collect only the most important facts, leaving 

many subjects of interest untouched. 

The field-work has been assigned to the following special agents: 

J. Coast of Maine, east of Cape Elizabeth. R. E. Earll and Capt. J. 
W. Collins. 

II. Cape Elizabeth to Plymouth (except Cape Ann) and eastern side 

of Buzzard’s Bay. W. A. Wilcox. 

III. Cape Aun. A. Howard Clark. 

IV. Cape Cod. F. W. True. 

V. Provincetown. Capt. N. E. Atwood. 

VI. Rhode Island and Connecticut west to the Connecticut River. 

Ludwig Kumlien. 

VII. Long Island and north shore of Long Island Sound and west to 
Sandy Hook. Fred Mather. 

VIII. New York City. Barnet Phillips. 

IX. Coast of New Jersey. KR. E. Earll. 

X. Philadelphia. C. W. Smiley and W. V. Cox. 

XI. Coast of Delaware. Capt. J. W. Collins. 

XII. Baltimore and the oyster industry of Maryland and Virginia. 

R. H. Edmonds. 

XIII. Atlantic coast of Southern States. R. E. Earll. 

XIV. Gulf coast. Silas Stearns. 

XV. Coast of California, Oregon, and Washington. Prof. D.S. Jor- 

dan and Mr. C. H. Gilbert. 

XVI. Puget Sound. James G. Swan. 

XVII. Alaska seal fisheries. H. W. Elliott. 

XVIII. Great Lakes fisheries. Ludwig Kumlein. 

XIX. River fisheries of Maine. C. G. Atkins. 

XX. The shad and alewife fisheries. Marshall McDonald. 

XXI. Oyster fisheries. Ernest Ingersoll. 

XXII. Lobster and crab fisheries. Richard Rathbun. 

XXIII. Turtle and terrapin fisheries. EF. W. True. 

XXIV. The seal, sea-elephant, and whale fisheries. A. Howard Clark. 
The different districts and departments of research in the preceding 

table are numbered serially. 
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The following table shows the intervals of time during which work 

has been carried on in-each. (The numbers in the following table cor- 
respond with those in the preceding table.) ; 

I. August 1 to October 30, 1879. 

II. September 2, 1879, to January 1, 1880. 
Ill. September, 1879, to January, 1880. 
IV. July to October, 1879. ; 
V. August, 1879, to January 1, 1880. 

VI. August 16 to January 1, 1880. 

VII. August 1, 1879, to January 1, 1880. 

VIII. January, 1879, to January 1, 1880. 

XIV. August, 1879, to January 1, 1880. 

XVIII. August, 1879, to January 1, 1880. 

XX. October, 1879, to January 1, 1880. 

XXI. September, 1879, to January 1, 1880. 

In addition to the field assistants already mentioned a staff from the 

beginning have been at work in the office of the division, carrying on 

correspondence, searching past records, and preparing the report for pub- 

lication. Mr.C. W. Smiley, Mr. ¥. W. True, Mr. James Temple Brown, 

and Mr. George 8. Hobbs have been connected with the work from its 

start, and from a later date Mr. J. E. Rockwell, Mr. C. W. Scudder, Mr. 
G. P. Merrill, and others have been thus employed. A number of clerks 

have also been detailed by the Superintendent of the Census, at one time 

as many as eight. A large part of the clerical force under the direction 

of Mr. Smiley, who has in special charge the correspondence and the 

work of compiling statistics from responses to cireulars. 

Some of the explorations carried on by the special agents of the Cen- 

sus Office, and engaged in this work, are deserving of more extended 

notice. The labors of Mr. Earll and Captain Collins on the coast of 

Maine were necessarily confined largely to the gathering of statistics, 

there being but little opportunity for zoological work, such as was ¢ar- 

ried on by several others of the party. The natural history of the fishes 

of New England, however, is well known, and the number of species of 
fish accessible from the shore is very limited. 

A large amount of material for a very elaborate statistical, descrip- 

tive, and historical report was obtained, and also a very interesting 
series of sketches of fishery implements made by Captain Collins. 

The same method was pursued on the coast of Massachusetts by 

Messrs. Clark, True, Atwood, and Wilcox. In this region considerable 
additions were made to the collection of fishery implements, and de- 

posited by the Fish Commission in the National Museum. 

The exploration of the Gulf of Mexico by Mr. Stearns brought about 

important results statistically, and also greatly increased our knowledge 

of the habits of the food-fishes and the methods of conducting the fish- 
eries. A number of new species were added to the fauna of the United 

States by Mr. Stearns and his party. The circuit of the Gulf of Mexico 
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from Key West to Galveston was made in a small sloop, chartered for 
the purpose. 

The work of the other specialists, engaged in the census of the fisher- 

ies, has uniformly been productive of results important to the work of 

the Fish Commission. 

In addition to the explorations already referred to, three special expe- 

ditions were organized for the purpose of studying the methods of the 

vessel fishermen upon the fishing grounds. 

In. the summer of 1879, Mr. Newton P. Scudder was sent to study the 

American halibut fisheries in Davis’ Straits. He went as a passenger 

on the schooner Bunker Hill, of Gloucester, leaving that port on June 
10, 1879, and returning on September 17 of the same year. His experi- 

ences are detailed in an important essay which will be printed in a sub- 

sequent number of the Fish Commission reports. 

Mr. H. L. Osborn made a similar study of the Grand Bank codfishery. 

He sailed from Gloucester on the schooner Victor, July 10, and returned 

late in October. Ue made extensive natural history collections and pre- 

pared an important report which will also be printed. 

Mr. John P. Gordy spent three weeks upon a Gloucester mackerel 

schooner for the special purpose of studying the mental and moral char- 

acteristics of the fishermen and the methods of the fishery, upon which 

he has submitted a report containing much interesting information. 

©.—THE PROPAGATION OF FOOD FISHES. 

WoRK ACCOMPLISHED IN 1879. 

The Quinnat or California Salmon (Salmo quinnat). 

The McCloud River Station —The experiences of previous seasons 

had indicated to Mr. Livingston Stone, who continued in charge of the 
McCloud River Station, the importance of detaining the salmon near 

the station by means of an impassable barrier across theriver. By the 

construction of a rack across the river he prevented the further ascent 

of the fish, holding them at the fishery, where they could be readily 

captured by his seine when the spawning season commenced. The 

yield of spawning fish, and consequently of eggs, was much increased. 

The obstruction on the river had also another good effect, for by the 
rack, which prevented their ascent (their instincts preventing their 

going down), they were kept in the pools and were not so emaciated by 

the extended journey which causes them to reach the upper rivers in a 

state of exhaustion. Although the salmon of the McCloud River, which 
had hitherto been penned, suffered much from confinement, the fish 

which were detained by means of the rack did not seem at all affected. 

As the custom prevails of turning the fish back into the river after 

the eggs had been taken, this device of obstructing the river has no 

doubt been beneficial in preserving many of the adult fish which would 
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otherwise have died from the exhaustion consequent upon any further 

ascent of the river. : 

Mr. Stone was much disheartened in the early part of the season by 

getting only young male fish (Grilse) until after the middle of August. 

The great number of these young males doubtless resulted from the 

artificially propagated fish which had been turned loose in previous 

years. Larger salmon, however, made their appearance in consider- 

able numbers after the first of August, the fishing for the canneries 

having been stopped at that date by the limitation of the fishing season. 

The total production of eggs during the season of 1879 was about 

9,500,000. . 
Mr. Stone reports that the Indians seemed much better disposed than 

in previous years. This change of attitude was possibly caused by the 

suppression of the revolts by the Army on the frontier. The presence 

of a detail of soldiers furnished by the commander of the department 

was most beneficial, not, only on account of the moral effect which their 
presence had on the Indians, but as arestraint on the white marauders. 

In Mr. Stone’s report will be found the schedule of the distribution 

made of the 4,150,000 eggs which were taken to the East, the usual num- 

ber of eggs and young fish having been reserved to keep up the stock 

in the McCloud River. 

Besides the eggs distributed as shown in this table, 150,000 were sent 

to the Société d’Acclimatation, Paris, France; 100,000 to the Fischerei- 
Verein, Germany; 150,000 to the Zoological Society of Amsterdam, Hol- 

land; and 100,000 to the Dominion of Canada. 
The eggs for distribution in the Eastern States and for shipment to 

Europe were sent from Redding in a refrigerator car, obtained from the 

Central Pacific Railroad. Mr. Fred Mather, one of the assistants of the 

Commission, having been instructed to meet the car on its arrival in 

Chicago, for the purpose of overhauling the eggs and re-icing and reship- 

ping in accordance with the schedule of distribution given him, did so 

at 6.30 p. m.on the 11th of October. 

The refrigerator was there opened and the eggs for Washington taken 

out, the chambers refilled with ice and placed in one end of an ordinary 

baggage car, and in the other end those for Europe, New York, Pennsyl- 

vania, and New Jersey. The eggs for Minnesota, Wisconsin, Iowa, 

Ohio, and Canada were left in the refrigerator car, and, after having 

been re-iced, were delivered to the United States and American Express 

Companies at three o’clock the following day. . 

The baggage car left Chicago at 5.15 on October 12, bound East. On 

the following day it arrived in Pittsburgh, where the eggs for Pennsyl- 
vania were delivered to the Adams Express Company, consigned to Mr. 

S. Weeks, at Corry, Pa. The weather was unusually warm, causing the 

ice to melt very freely and necessitating re-icing at this point. 

On the arrival of the train at Harrisburg the three crates for Europe 

and the half crate for New York; the five crates for New Jersey and the 
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two for Marietta, Pa., were transferred to an express car of the train for 
New York, where they arrived at 5.37 the next morning. 

The crates were found on being unpacked to be in excellent condition, 
having sustained a loss of not more than 4 or 5 per cent. 

The half crate, which was sent to Mr. Blackford, the commissioner 

for New York, not having been provided with an ice chamber, was found 
to be a total loss. 

The United States Fish Commission for several years past has been 

sending eggs of the California salmon (S. quwinnat) to Germany, Hol- 
land, and France. From some cause or other these attempts to plant 

our salmon in European waters have met with more or less failure, 
owing principally to the agents sent in charge being unable to secure 

the necessary accommodations for the eggs on shipboard; the parts of 

the vessel assigned to their use having been generally either too warm, 

the supply of ice limited, &c. 

Accordingly when this year (1879) it was decided to make another 

essay at their transfer, it was proposed that the crates of eggs be placed 

in the hands of some officer of the ship taking them, and a bonus given 

him on showing a receipt from the consignees of the delivery of the 

eges in good condition. . 
In pursuance of this plan, Mr. Fred Mather, the agent of the Com- 

mission in New York, was instructed to turn over to the purser of the 
North German Lloyd steamer Mosel, sailing on the 18th October, the 

quota of eggs intended for Germany. The purser accepted the trust, 

and delivered the eggs at Bremerhaven to the agent of the Deutsche 

Fischerei- Verein, Mr. R. Eckardt, who gave a receipt therefor as having 

been received by him in healthy condition. On presentation of this 

receipt to Mr. Mather, the purser received the stipulated honorarium, 

On the 22d October the consignments intended for Holland and 

France were placed on board the steamers Schiedam and Labrador, re- 

spectively, and received by their pursers. Those intended for Holland 

were taken at Rotterdam by the superintendent of fisheries of Holland, 

Mr. C. J. Bottemanne, and those for France were handed at Havre to 

the agent of the Société d’Acclimatation, Mr. Grisard, both of whom 
gave receipts for the delivery of the eggs to them in perfect condition. 

The douceurs were accordingly paid. 

By this mode of shipment the eggs received the attention they re- 

quired—the emulation of the officers of the respective ships having been 

excited—and were transported at a trifling cost; the expense of a spe- 

cial messenger, which had previously been found necessary, being thus 

avoided. 
These three consignments were, however, all carefully packed by Mr. 

Mather in the apparatus devised by him for the purpose in 1878, and 

which received the unqualified indorsement and approval of the French 

and German experts who had occasion to examine it. 
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A report by Mr. C. J. Bottemanne contains an interesting account of 

the introduction of these fish into the Netherlands. The shipment of 

eggs of this fish in 1877 was entirely unsuccessful, as only three fish were 

produced out of 100,000 eggs sent. 

The transfer of the eggs the following year was more successful, as a 

loss of only some 26 per cent. was experienced, and we had become so 

much more expert in packing the eggs, that of the shipment made in 

1879 the loss had been reduced to 21 percent. When we take into con- 

sideration the fact that the eggs were transported by wagon over a rough 

country for about thirty miles before they could be placed in the cars; 

then by rail across the continent to be reshipped for a two weeks jour- 

ney across the Atlantic, and after that compelled to take another rail- 

road journey from Rotterdam to Amsterdam, the success was somewhat 

remarkable. 

Monsieur Bottemanne reports that most of the fish were placed in the 

tributaries of the Meuse, a few only having been retained in the zoolog- 

ical gardens at Amsterdam. 

The importance of maintaining a full supply of breeding fish in the 

Sacramento and McCloud Rivers, for the purpose of obtaining from year 

to year a stock of eggs sufficiently large to meet all demands, induced 

an arrangement with the California commissioners by which it was 

agreed that about one-fifth of the whole yield, hatched out at the fish- 
ery, Should be returned to the water. 

As the hatching out of these eggs necessarily takes place after the 

close of the regular work of the commission in securing them from the 

breeders, it was deemed expedient to accept the offer of the California 

State fish commissioners to defray the actual expense of hatching, 
which has accordingly been paid by them in 1879, as also heretofore. 

The result of their work is seen in an extraordinary increase in the 

number of mature fish returning from the ocean, and in the great exten- 

sion of the industry of salmon canning. 

The Rainbow, or California Mountain Trout (Salmo irideus). 

The Crooks Creek Station.—Mr. Stone having been instructed to en- 

large the operations of the work on the McCloud River by the propaga- 

tion of the California brook trout, he selected a point some miles above 

on a small tributary of the McCloud River called George Crooks Creek. 

This creek flows into the McCloud River only four miles above the 

salmon-breeding establishment and was selected as being well supplied* 

with clear cold water. Many difficulties were encountered in establish- 

ing this station, as only a rough Indian trail led to the site. This neces- 

sitated the “packing” of all the lumber and equipment necessary for 

this station. 

During the season a dwelling and hatching house were built and the 

necessary furniture, &c., transported to the station. 

The trout-hatching house was constructed on the same general plan 

ee. 
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as the salmon-hatching house, with a capacity of 6,000,000 eggs. Hav- 

ing prepared the ponds, which were supplied by a constant and ample 
flow of water, the breeding fish were captured by angling and kept in 
traps constructed of heavy timber poles. The traps were well secured 

against casualty in case of high water. 

This fish is much esteemed and will no doubt be a valuable acquisi- 

tion to the food fishes of the Atlantic States, especially to such waters 
as may be found too warm for the less hardy brook trout native to the 

Atlantic. 

An interesting experiment in connection with the culture of the Salino 

tridea was made in Japan by Mr. Sekizawa Akekio, a most accomplished 

Japanese gentleman, who manifested very great interest in all exhibits 

pertaining to fish culture at the Philadelphia exhibition of 1876. Shortly 

after his return to Japan he established several hatching stations at 

various points. On June 9, 1877, he received asupply of eggs from the 

United States fish ponds on the McCloud River. A large number of 

fish were hatched ont, and, as may be seen from a commuication received 
from him on April 12, 1880, lived (for at any rate) nearly three years, at 
which period of their life they averaged nineteen inches in length. A 

drawing of one of these 3-year old fish accompanying his communication 

furnished a magnificent illustration of the species. At that age both 

males and females were ready to spawn and promised to furnish a large 

number of eggs. 

These results show clearly the ability of this species to sustain itself 

in remote localities, and also illustrate the fact that in less than three 
years they are ready to spawn and may at that age have attained the 

weight of at least five pounds. 

Atlantic Salmon (Salmo salar). 

The Penobscot River Station—The indications of the successful intro- 

duction of this fish into rivers even as far south as the Delaware and 

Susquehanna, and the great increase which has already been observed in 

its abundance in the Penobscot Bay, led to the determination that the 

work which had been intermitted at Bucksport should be again pushed 

forward. 
Mr. Atkins was therefore instructed to arrange for a supply of breed- 

ing fish and to extend the operations at Bucksport as far as practicable. 

It having been clearly shown that the salmon could be readily confined 

in fresh-water ponds from June until November without interfering with 

the development of the ovaries, Mr. Atkins selected Dead Brook as a 

good site for the inclosure, and a convenient location for a hatching 
house. 

He secured in good condition 264 salmon at an average cost of $2.16 

each. A heavy rain-fall on the 17th and 18th of August caused a 

freshet in Dead Brook which resulted in a considerable loss of fish, re- 

ducing the number to 59. He commenced to take spawn on the 24th 
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of October, and s3cured 211,692 eggs by the middle of November. 

These eggs were distributed to the State commissioners of New Hamp- 

shire, Massachusetts, Connecticut, New Jersey, and Maryland. 
The reports from these States show that 180,000 were actually plan- 

ted, principally in the tributaries of the Merrimac, Connecticut, Dela- 

ware, Susquehanna, Potomac, and Ohio Rivers. 

The work at this station will be continued on a larger scale hereafter, 

as the increase of salmon in many of the eastern rivers has been very 

marked and the indications point to the successful establishment of this 

fish in the tributaries of the great lakes. 

There is no more interesting fact in connection with the propagation 

of fishes than that of their return to the original spawning ground at 

the expiration of a given time. The young fish also hatched out at any 

point, will in their turn seek the same place for purposes of reproduc- 

tion. Numerous instances of this fact are on record: thus, Mr. Wilmot, 
who, for several years past has been engaged in hatching out salmon at 

Newcastle, on the north shore of Lake Ontario, has presented to the 
United States Fish Commission the stuffed specimen of a female fish, from 
which he had taken eggs for three successive years, as indicated by his 

marks, which were apparent on the skin. At the United States salmon- 

hatching station on the Penobscot, Mr. Charles G. Atkins has been in the 

habit of tagging and numbering the fish which he captures for his pur- 

poses and which are released in Penobscot Bay when he has finished 

operations with them. Of these quite an appreciable number have 

been taken in subsequent years, identified by their labels. A still far- 

ther instance of this is shown in regard to the California salmon. In 

previous reports I have referred to Mr. R. D. Hume, of Edinburg, Ore- 
gon, in connection with the artificial hatching of salmon by him in 1877 

and 1878. In the former year he marked a hundred fish, letting them 
go, and the next year he is said to have retaken ten of the number. 

Schoodic Salmon (Salmo salar, subs. sebago). 

Grand Lake Stream Station —Pains have been taken in previous re- 

ports to call attention to the value of this variety of the salmon family. 

The facilities for procuring and caring for the eggs of this fish at 

Grand Lake Stream until ready for distribution, were much enlarged 

during this year, and although the number of spawning fish captured 

was not greater than in previous years, 1,113,000 eggs were procured, of 

which only 11,3, per cent. were lost. 

During their development 249,000 eggs were reserved to keep up the 

supply of fish in Grand Lake Stream and 744,000 were distributed. The 

average length of the fish captured this year exceeds that of any of the 

four preceding years, the longest male fish being twenty-four inches 

and the longest female twenty-two inches. 

Many interesting comparisons of the results obtained during the sev- 

eral years will be found in Mr. Atkins’ very interesting report, which is 

appended. 
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The first spawn was taken on November 7, and the spawning was 
finished by the 22d of the same month. The eggs had sufficiently de- 

veloped to be shipped by the 6th of January, and were distributed to 

the waters of many States, as shown in Mr. Atkins’ report. 

Instructions have been given for the enlargement of the facilities, and 

as the fish increase, in consequence of the large deposits of young fish, 

the spawn procured from them can be cared for and properly devel. 
oped. 

Should the operations of the Commission increase in the future as 

they have in the past, arrangement must necessarily be made for the 

establishment of several supplementary stations for hatching the eggs 
of the Salmonide. At present, the works on the McCloud River for 

the California salmon, those on the Penobscot River for the Eastern 
salmon, and those at Grand Lake Stream for the land-locked salmon 
are the only ones provided by the Commission. From these points the 

eggs are forwarded to the hatcheries of the various States, and the dis- 
tribution and deposit of the fry is effected largely under the auspices - 

of the State commissioners. As, however, there are large central districts 

available for the fish, where there are either no State commissioners, 

or sach as are without the means for further treatment of the eggs, it 

has been thought advisable to look into the question of localities, espe- 

cially in the Southern and Southwestern States. The difficulty, how- 
ever, is to find an ample supply of water sufficiently cold for the various 

species. The spring water in the South, although palatable to the taste. 

is usually too warm for hatching and preserving the fry of the Kastern 

salmon and trout. As one advantage of the California species of sal- 

mon and trout over their allies in the East consists is their greater 

adaptability to warm water, it is possible that this project may after a 

time be carried out successfully. Among other points which have been 

especially urged as suitable for such establishments is that of Hunts- 

ville, Ala., where a large spring in the town has been offered for the 

purpose. 

Shad (Alosa sapidissima). 

The propagation and distribution of shad were continued in the same 

localities that had been occupied during the previous year, and al- 

though the season was somewhat unpropitious, the aggregate yield of 

young shad was increased from 15,500,000 the previous year to 16,062,000. 

and, the arrangements for the distribution having been much improved. 

a large proportion of these were transferred to outside waters. 

Albemarle Sound Station —Although anxious to continue the work, sv 

successfully inaugurated in previous years in Albemarle Sound, it was 

not deemed advisable to transfer the full equipment of hatching appa- 

ratus to this station, as they proved to be somewhat too unwieldy to be 

moved with safety and certainty to such distant points. It was also 

anticipated that the large deposits of shad made in previous. years. i 

S, Mis. 59—111 
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the Potomae and Susquehanna Rivers would furnish during the season 
of 1879 a larger supply of spawning dish. It was therefore deemed ad- 

visable to retain the hatching apparatus, which had been remodeled for 

operations in Maryland, where it had hitherto been so successful. It 

was determined to rely entirely upon the steamer Lookout, the services 

of which had been secured for the purpose, and accordingly she was sent 

to the mouth of the Chowan River, in charge of Mr. Jno. L. Saunders, 
where she arrived April 11. The season not being very far advanced 

at this time, the crew were employed in arranging the apparatus until 

the eleventh day of April, when active operations were commenced. 

The equipment of the Lookout, as in previous years, consisted of six 

cones, placed on the deck forward of the pilot-house, which supported 

a distributing tank to supply them with water. These cones had been 

perfected under the direction of Mr. Ferguson, and proved thoroughly 

efficient. 
The rest of the apparatus used were the plunging buckets, also an 

-invention of Mr. Ferguson, the thachinery for operating which had been 

much improved. 

On account of the want of space on this small steamer, a hastily con- 

structed pier was run out from the wharf at Avoca, and the use of a 
small steam-engine was secured from Dr. Wm. R. Capehart, proprietor 

of the fishery, which was furnished with steam from the boilers of the 

Lookout, and provided the motive power to operate the plunging 

buckets. 
From the 11th of April to the 14th of May the Lookout was moored 

to this wharf, her small pump supplying the cones which were used 

simultaneously with the plunging cylinders, a neat arrangement of pul- 

leys having been substituted for the levers which were first used to 

operate the buckets. 
During the period referred to 5,295,000 young shad were produced 

in the apparatus described, operated by the limited force which could 

be accommodated on this small steamer. As this apparatus was some- 

what hastily improvised and much altered in details from that hitherto 

used, the reports from the station were looked forward to with some 

anxiety. 
After some time spent in experimenting, Mr. Saunders reported that 

the machinery did exceedingly well, and that the motion was better 

than ever before. The eggs were kept moving nicely, and the young 

fish came out strong and healthy. He estimated the number of eggs 

hatched to be at least 90 or 95 per cent. of the eggs placed in the cones. 

Of the 5,295,000 first produced, 2,115,000 were turned over to Mr. 8. 

G. Worth, the superintendent of fisheries of North Carolina, who has 
always co-operated cordially with the United States Commission, to be 

placed in the waters of the State. A distributing depot was established 

at Franklin, a station on the Seaboard and Roanoke Railroad, at the 
head of naviga*‘ion of the Chowan River, and instructions were given 
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to ship 200,000 fish nightly by the two alternating steamers, Chowan 
and Lota. | 

These shipments kept the messengers of the United States Commis- 

sion constantly on the road transferring fish to the waters of the South 

and the Southwest, besides furnishing a large number to the North 

Carolina commission to be deposited in local waters. 

The results of the operations at this station were most satisfactory 

when we consider the limited force employed, and hearty acknowledg- 

ments are due to Mr. Saunders and the faithful men under him. 

At the close of the fishing season, on the 14th of May, the Lookout 

was transferred to the head of the Chesapeake Bay, where she was 

utilized in transferring fish-to different points in Maryland. 

Havre de Grace Station.—The two machinery barges having been re- 

modeled, and the lever attachment to the Ferguson hatching appar- 

atus having been replaced, under the inventor’s direction, by a much 

neater and more compact arrangement of pulleys, the space made avail- 

able by this change was utilized for the accommodation of a large num- 

ber of cones. The barges were transferred early in April to Spesutie 

Narrows, a station which had been occupied during the previous years, 

and a portion of the hatching force placed on them with instructions to 

examine daily the fish taken by the large haul-seines and gill-nets oper- 

ated in that locality. 

The first ripe female shad was secured on the 3d of May. 

The immediate charge of this station was assigned to Mr. F. N. 

Clark, of Northville, Mich., but it was not until the 19th of the month 

that the spawning fish were at all plentiful. From that time until the 

close of the season the operations were attended with great success, 

the number of fish produced at this station, under the charge of Mr. 

Clark, amounting to 9,500,000. 

Mr. Saunders and a portion of the force with him in North Carolina 

were placed on the Machinery Barge No. 2, which was moored about 

three miles to the north of Spesutie Narrows, not far from the town of 

Havre de Grace; but operations were not fairly commenced until the 

30th of May, from which time to the close of the season 1,252,000 shad 

were produced, making an aggregate of 16,062,000 at the three stations. 

The disposition made of these fish will be found in the accompanying 

tables. which have been arranged, for easy reference, both geograph- 

ically and chronologically. 

The Potomac River Stations.—The force of the Commission being fully 

occupied in North Carolina and on the Susquehanna, operations on the 
Potomac were deferred until next year, when, it is hoped, a satisfactory 

report of results will be made. 

Carp (Cyprinis carpio). 

In the report of the Commission for 1878 will be found detailed the 

account of its labors connected with the culture of carp up to the end 
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of that year, and especially of the transfer of a portion of the fish 

(brought over from Germany by Mrs Hessel and deposited first in the 

Druid Hill Park ponds) to the Monument lot, in the city of Washington. 

The fish spawned in Druid Hill Park in 1878, but unfortunately they 

hybridized with some gold-fish that had accidentally got into the ponds, 

so that instead of having any carp of pure breed, there were about 2,000 

crosses; these were destroyed, as being of no special value. 

The work of 1879 was more satisfactory. Six thousand young of 

different breeds were secured, whereof 2,750 were planted in Maryland, 

the remainder being distributed in other States. The number of fish 

given to each applicant was from twelve to sixteen. The demand for 

the carp has been very great, and the calls have increased so rapidly 

as to render it doubtful whether, even with a much larger production, 

all the requirements can be met. 

The Monument Station.—The station on the grounds of the Washing- 

ton Monument for the cultivation of the carp has been maintained with 

great efficiency during the year, under the continued superintendence 

of Mr. Rudolph Hessel. Much labor has been expended in improving 

the walks, banks, and ponds, and in planting ornamental trees and 

shrubs, including the introduction of quite a variety of water plants, as 

pond-lilies, &e. 

In April, a telephonic connection was established with the ponds, 
which proved of very great importance, giving to the superintendent 

and watchmen the means of instantaneous communication with the 

offices of the Commission and with the police headquarters, this latter 

advantage greatly adding to the safety of the property. 

The larger pond, to the west of Executive avenue, which had orig- 

inally been one, was divided into two by constructing causeways from 

the island to the east and west shores. This was done for the purpose of 

enabling the contractors for the White House lot sewer to prosecute 

their work along the northern half of the pond without being interfered 

with by the water; the southern half was accordingly kept filled while 

the northern half was empty. This has been to some extent a source of 

inconvenience to the Commission, but has greatly facilitated the work 
connected with the sewer. 

During the severe winter the surface of the ponds was frozen, and 

the use of the north pond for skating purposes was permitted; the east 

pond, being filled with fish, was carefully kept undisturbed by means 

of placards forbidding the entrance of skaters upon it; no difficulty 

was experienced in maintaining this regulation. From time to time ap- 

plications were made to have the north pond flooded for the improve- 

ment of thesport. Unfortunately the inlet pipes, being near the bottom 

of the pond, made it impossible to allow a discharge over the surface. 
It may be a question whether, when the supply of water for city pur- 

poses is greater, it may not be expedient to have at hand the means 
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of surfacing the ice, when much cut up, with a fresh coat, for the ben- 
efit of the skating community. 

The Arsenal Station.—The pond at the arsenal was, as before, in 
charge of Mr. Elliot Jones, chief clerk. The scale carp were planted in 
the pond, and the few young fish obtained were duly distributed. 

It is proposed, with the consent of the military authorities, to extend 

these ponds another year, so as torender them more available for their 

purposes. 

The Druid Hill Park Station—The United States Commission con- 
tinues to be under many obligations to the commissioners of Druid Hill 

Park for the important facilities afforded in the way of propagating carp 

from the parent fish, placed there on their arrival from Germany in 

1877. New ponds were built for the accommodation of the fish, in part 

at the expense of the United States Fish Commission. They, how- 
ever, were not ready until the latter part of the season. Had they been 

prepared earlier, the production would probably have been largely in- 

ereased. Distribution of about 3,000 carp was made to the citizens of 

Maryland, that number constituting nearly all the fish found upon draw- 

ing off the single pond, which alone it was considered expedient to lay 

bare. 
Transfer of German Carp by Dr. Finsch.—The importance of securing 

a fresh supply of the best varieties of German carp for distribution 

throughout the country, induced me to attempt a renewal of the stock 

which had been brought over by Mr. Hessel. I therefore gladly em- 

’ braced.an offer made by Dr. Otto Finsch, an eminent German natural- 

ist, to bring with him, on an intended visit to the United States, an 

additional lot. He accordingly ordered from Mr. Eckhardt, of Liibbin- 

chen, 100 Mirror carp, a year and a half old, and from six to eight 

inches long. These were received in four coal-oil barrels, each containing 

twenty-five fish. They came over on the “ Lessing,” of the Hamburg- 

American paeket line, leaving Hamburg on April 23, and arriving at 

New York on May 6. The total loss of fish on the passage was 77, leav- 

ing only 23 to be sent to Washington, where they were delivered to Mr. 

Hessel, superintendent of the ponds. 
A detailed account of the circumstances attendant upon this trans- 

fer of carp will be found in an article by Dr. Finsch in the appendix. 

Codfish (Gadus morrhua). 

In the report for 1878 a reference was made to the successful hatch- 

ing of codfish at the Gloucester station. For the purpose of determin- 

ing the possibility of transporting cod over long distances, a small nui- 

ber of the young fish were forwarded by express from Gloucester to 

Washington, arriving January 26 in excellent condition. These were 

placed on exhibition in the rooms of the Committee on Appropriations 

in both House and Senate, and were also exhibited to the President and 

Cabinet. On the 2d of August I went with Mr. Ferguson from Province- 
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town to Wood’s Holl for the purpose of examining into the possibilities 

of hatching cod at that point. The indications were strongly in favor 

of the success of such an undertaking. 

Striped Bass or Rock-fish (Roccus lineatus). 

It has been a great desideratum with the Commission to find a locality 

where the striped bass, or rock-fish, can be obtained for purposes of 

propagation by artificial means. I regret to say that, so far, the sue- 

cess of the Commission in this respect has not been very great. During 

1879, however, the opportunity was offered to make some experiments 

of this kind, which proved to be highly satisfactory. The fishery of 

Dr. W. R. Capehart, at Scotch Hall, Albemarle Sound, the seat of the 
shad-hatching work, furnished on May 6 three large females with ripe 

spawn, the eggs of which, when stripped, filled about twelve one-gallon 

cans. The eggs, when first spawned, were pale green, slightly larger 

than those of a herring, becoming after impregnation somewhat larger 

than the eggs of the shad. They were transparant and almost invisi- 

ble, excepting for an oily globule whereby the presence of the egg could 

be detected. These eggs were placed in vessels used for hatching shad, 

some in cones and others in floating boxes, the period of introduction 

being midnight of May 6. On the morning of May 9 almost all the 

eggs were hatched, showing a much more rapid development than 

that of the shad eggs under similar circumstances. While the eggs 
were thought to be somewhat larger than those of the shad, the embryo 
was considerably smaller; although with a disproportionally large sized - 

umbilical sac, they escaped readily through the wire-cloth used in the 

propagation of the shad. 

A number of the fish were sent to Washington, and some to Balti- 

more, where the fish were deposited in the hatching-house of Druid 

Hill Park. They proved to be much more hardy than shad, as shown 

by the fact that some of the young were kept in a tin pail for ten days 

without change of water and evinced no signs of suffering. 

Transfer of fish. 

Marine and fresh-water species to California.—Upon application by the 

fish commissioner of California, Mr. Livingston Stone was authorized to 

undertake the transfer, in a car specially arranged for the purpose, of 

a series of fishes and invertebrates, especially of striped bass, eels, black 
bass, and lobsters. The principal difficulty was in regard to the salt- 

water species, for whose benefit it became necessary to carry a large 

quantity of salt water, with which the supply in the reservoirs was from 

time to time renewed. For some weeks before starting Mr. Stone had 

kept about a thousand gallons of water, by the end of which time it had 

become perfectly clear, the dead matter having settled to the bottom. 

It was a matter of some difficulty to procure striped bass of sufficient 

size for the transfer. They were, however, by permission of the New 

Jersey State commissioners, obtained in the Navesink River. The lob- 
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sters were secured from Messrs. Johnson and Young, of Boston; the eels 

were furnished from Albany by Mr. Seth Green, while the black basg 
were sent from Charleston, N. H. 

Mr. Stone started for the West on June 12, and after various experi- 

ences arrived with comparatively little loss of fish at Sacramento, where 

some of the fresh water fish were planted. The striped bass were placed 

in the Sacramento River near Martinez, and the lobsters were introduced 
in the water at Oakland wharf. 

The details of this trip will be found in the appendix. 

Transfer of carp from Europe.—The result of this experiment, made 

under direction of Dr. Finsch, will be found under the heading of carp. 

Tables of the distribution of fish. 

In the following tables will be found the record of the distribution of 

shad, arranged, first, by the successive dates of shipment, and, secondly, 

geographically by States. In the report of Mr. Stone is detailed the 

distribution of the California salmon, while in that of Mr. Atkins are 

given the particulars referring to the distribution of the Penobscot and 

Schoodic salmon. The shipments of carp have been so small, compar- 

atively, as scarcely to be entitled to a distinct tabulation. In the next 

annual report I hope to present a minute statement of the entire his- 

tory of the introduction of young fishes into the waters of the United 

States, so far as the agency of the United States Commission is con- 

cerned, and that from the earliest dates. ‘To these I refer for any 
deficiences in the present account. 
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Il.—Gcographical record of distribution of shad from April 18, 
a 

Number of fish— Introduction of fish. 

Date. Je moe neice A a eee State. . 
¥ riginally ctually 

fan! planted. Royston ieee 

May 13 | Salmon Creek...-- 90, 000 90,000 | Alabama....-..-.--. Near Union Springs .--. 
13) Sate dOvecenccosnce se 85, 000 S85 O00 Meme O- eeeetaite ester leer 00}. 3. 2.2 eee 
AS ASvOCa <2 tecee se 75, 000 FES ( Use coct Oh Sao ooseaoosedes Columbust = -t2s-ecc=-ee= ; 

June 13 | Old Bay Fishery - 45, 000 ISOM) 35 o-6U) soocscemacesose Bebanon <- 5. ceeeeeee ee ; 
130 |See 200 oe sects eee = 45, 000 CG R(NW Bo anGhs caee ase scsenaa Tuscaloosa; d--cee ee see ; 
Hiits| Saeed One coe ee reccaie 125, 000 20, 000 Arkansas ......-.--- | Railroad crossing ...--- ; 
TO ose (eee a eee reece soc - A95 OOOH en dO) cca scence eee se seee dO y= asic ae uiseneeeee ; 
Tl be sai yee soeSenasond| sacianococeo: 2080008 Seer O Ore eeaeeeae =a see ae G0) Soe eoreceinea ssc ‘ 
11 $0! cccre.ce selon sl oese de eee 40, 000 |. Bulton.3---a5--eseeeeee M 

May 24 “Spesutie Narrows. 20, 000 20, 000 Delaware ......----. Seaford’. 22. 2foecese neers A 
June 13 | Old Bay Fishery-- 50, 000 505000 | =---G0)-- sean c= Blackbird Station. .-.---- ) 

IP slleasel saseSsnsssocc 25, 000 25000)| See OO meet mceiciae Glayton-2<cece5- eee ee d 
13 | ses 0O aces eeesoens 100, 000 100;0000| t52-dOm soe. keel Milford}. eet ee wee see L 

May 2/ Avoca-..----...--- 60, 000 60, 000 Wlorida «20.2.2 sks. | Railroad crossing . ....-- F 
2 \Soacthl) csoccossetter 60, 000 USO) ee sel a) cbse cocae sosega|ioan acc (GO So ceesoconecesss ' 

AG GE Raed) Soscshsscnco> 75, 000 75, 000 Columbus? -ceseeee see | 
May, G2\|i2s-dorse.-seeenees- 40, 000 40, 000 Railroad crossing .-.-.-- 4 

Oh otc Meaosaqecusouoee 40, 000 40 5000))| teen QO yearn eee ete eater 00> 22 55508 goes esse F 
Su Peta dors eee rises 100, 000 100, 000 |. Macon. © = se ncee cemtesemciee 
Ni See dO en cecersceone 60, 000 60, 000 |.--- : Covinetoni esse eensee ee 4 

ate 200 2hisseras seme 60, 000 GOMO00N seco eesase eee Conyers <cecwe ec ee eemere 
29 “Spesutic Narrows 200, 000 50; 000 | endo esses eee Railroad crossing > hiatatetats 
SOW Ere G0 wien Sse | SS Soseeeeck S71500) | een One aera oe Gainesville .<-. 2... =e 

OF sp oett iaeseenaesocad ieee 2 100; 000) |33=.d0.- 2-8-= =. <2: || MNOSRCaEE ate 
Sirs). hl baesGil) Socascacseasc 100, “000 100, 000 Indiana, ee Terre Haute 

TE peas Sebesansocce 50, 000 5ONG004) =.= -dOv. tae eos ee es Indianapolis 
SE dOvewss ocecee ce 160, 000 20, 000 Karsan 2 ee wee La Cygne? 5.n--5= seeks 
TEE Seet Nias ee aeerse al Geccressaccs 15, 000 |-.--- Manhattan-=t2scsesteene 
1 eee (IESE ee eerste se 15, 000 |---- Railroad crossing - ------ 
DN seen GOre ont atic ocnedl emacs wesc 15;.000) |= -dOhs.03. 3oe--e ses leee see do) 02-3 Soke 
fel eed Ole eeassecernes | pec ee eee eee 15. 000 |.--- Bllsworth) {ste seee sees 
Male eeOe eae seecc|Nomeetseecee 5, 000 Reading ts5.252-ssssesee 
| Seed O\seasece oscar aseeaeeeeeee 10, 000 |.- Emporia ate sicitis « Seen 
1 PeMOv esc es coerce secbereeeeee PAC eos Cottonwvod Falls.....--. 
|e eedO Re ccocececanc| banat bic seest 3, 000 |-- Hlorences.:-.-4-s-eeesee 
Lo eeedoeso cae. ence oaeee eee ee 3, 000 = GON ai eh ea Bee (lO). 225235 5-50 eee eee 
| hessd iScsccuccasscdlloeceaacoonc: 5, 000 |---- Halstead's-soa- seeeeeasee 
ci Bec Reeser Sool ee a eee 5000 e= dots weno eeaee: | Hutchinson: 2. seeeecce 
1 Se OO eaeeeneee snes |aeemeee sence T0000). cic20O Je cecenacoscese Hi Dorado tee eee 
Do SeehO Se ses easel ces cee 10000! se Oraeeeseee eee Great Bend .--:---:--.--- 
1 $001 ss seeassaees eo oeeee alee OT O00 a= dO. ssn eeoee eee Larme@c.osrt2iscseeceees 

Wis; 2G bessG Ge coosgeacanc 200, 000 200, 000 Kentucky elses scees Shepherdsville. --.....-- 
June 12 SG) soos aoe c 150, 000 1500001) (so 1dO}-vamere se eee [Beeee 00" 4h 2%. Baeeeeeser 
May 8 “Salmon Creek..... 200, 000 80,000 | Louisiana..-...-.--. Railroad crossing E 

Sil MEN Oaks see coe | eee nr 85, 000 ul 
Silese sO.) ccd Sates call ccomeeeaseas 30, 000 
Sit ee OO faeaws estes cs eee ere 35, 000 
Big eed oi eck Se ne |. Cone lmaae EN 35, 000 
8 200 Pee poset) acl oes eee ee 35, 000 

16 “Spesutie Narrows 300, 000 300, 000 

Ug) lisesi) soeessobossss 140, 000 69, 000 200) ste cecmoseeccas Cordova Station ........ 
Tf, WEG Cece ass sees pee me Sa 80, 000 (dO see ee | ee do. 25. 5aec ee eee . 
Us} pa ecGlny So Seocooscene 150, 000 TIGO AWN) esol) cesecosqscaticar Salisbury 2 y--s-see=eeeee ; 
19 SnD emeonoapssooe 225, 000 115, 000 doe eee SEMEN eh eneecohaccsaacgcice 
19 Saar Oiensscceseasmelies ate sees TOKO) | S227 Ore eseenaaee tees Laurel: 35: Seber | 
19 Solo deaseeseeeao: 100, 000 100, 000 2/0 taescareeecee Spesutie Narrows. ....-. 

21 ZO}: sense ses oe 25, 000 255000)||2-22dOmaceeseaceecene Havrerde Grace. .......- 
Pa ees eee moc Seeeios 100, 000 1005000) ||\S2- ON 2s eeee sees Spesutie Narrows. .--.--- 
DAW eed Ones sense eee 80, 000 80: 000u|2endo:cse sen ee eee Mederalsburg--s-ss-eeee 
D2aE| ee OO! aes sete <e ler 150, 000 TSONOOOM| seer QO). eee eae Spesutie Narrows....-.. . 

IGE Saat OO see saete eat 150, 000 TOOKO00" | beasdolecesecease eee Wihaleysyille ssoceaeeeee : 
26) ema lO™ 2s acise <a acels|l noose cael 5050004222600) = ocecececeeeee i Nearberlin =f. --eeeeeer 
DG) eeacdO octseeseweeee 150, 000 1505000) |e. ¢do..2. 2 ae Spesutie Narrows -.----- 

Pf \leoantily soesnodacose + 100, 000 1005000 |. 2do ~. 28 Seeeseeeleeee es doit tet oe eee 
28) Haan OOnce celeen wees 125, 000 125;'000))|5.2200.... saceee eee leoee = (i (eter ase Sees 
OL) | esc (Be ragAORspe oo 100, 000 TO0H000" | 222 dol tease secre Henderson. ==: --ceee eee 
DOU see Ossie seceeue 50, 000 50" 000)| sce: do mae nee eee Spesutie Narrows -.....- 

Bi) Saal @rseose me eocesee 200, 000 140"U00' ||... 0! . aeeee se eee Millington ee -ane = =eerer 
BIN peed OG Gagasbesaeon | eacce : GOVO0On =. 2 "dOeeeeenoseeeetce Centreville ©.-----2----- 
Bite sect Oe seeestosnor 200, 000 200000) |e dO}ecceeeeesteeee Spesutie Narrows..----- 



REPORT OF COMMISSIONER OF FISH AND FISHERIES. 

1879, to June 14, 1879, by United Stales Fish Commission. 

Introduction of fish. 

pearister in charge 
0. — 

Stream. Tributary of— 

Pea Rivereess-=-= sea Choctawhatchee River..| L. Kumlien....... 
Conecuh River -..--.------ Escambia River. .--..--.. Ped) echceacecrces 
Tombigbee River -.-.--.---- Mobile Bay ---s-ts2---)2- C. W. Schuerman . 
Big Wills Creek ......... Coosa River. .-.-.......- di Log Ob eases 
Black Warrior River ....| Tombigbee River ...--.-. BGO: ee eee oe 
Little Red River. - :| Black River .........--- WeM; Russic--ss- 
Saline mRiversassss-srs—c0 Ouachita River ......-... PERO) 221282 Shee ese 
Ouachita River -.-...-.--- IBlaGkS RIV CL. samen —== | a= dO... 3224588 =e 
Red pRineris-er esis acta Mississippi River -.--... GO} x25 2-hepeees 2 
Nanticoke River......--- Chesapeake Bay ---.....- “Thos. Hughlett, jr. 
Appoquinimink Creek...) Delaware Bay -.-..-.---. Ue acoasucesee 
Mocks Cree kepece sea ss 25.<-1 GI) Sab So605-5 sseeee||" JxiGO: . wee asete 
Mispillion Creek. .--...-- : G1) 2 ssagcccsn see se3 400" -.4 28s eee oc 
Ocilla River)theb-sse-see- Gulf Of Mexdc@Ornecs eee ic: W. Schuermann 
Ockolockonee River -.--.|------ do 300.22 eee eee a 
Chattahoochee River - -- -| Appalachicola River... | L. Kumlien....... 
Allapahaw River Suwanee River ..--.---. C. W. Schuermann 
Little River -....-.- a\laecese Ge cacensar ubOoabe EOOre Pe aciee eset 
Ocmulgee River. .---.---- Altamaha River .....-.-. dew Milisie ss... 
Uleofanhanchee River ... Ocmulgee River ..-..-.. C. W. Schuermann 
MeNowpRivel seis s-eseme| Sa. 2s6 Ce eee mesamedacd [hake Ove eee eens 
Tugaloo River -..-.--.--- Savannah River ..-.-.--. H. E. Quinn ...... 
Chattahoochee River ..-. Appalachicola River. .-.|....do .......-..... 

Woosa River). so-=sececee= Alabama River ........- Bee OO = <je'eie\e'nierelv sia 
Wabash River....--.....- Ohio wRiver: = -s2-45-c-- 2) ao ees eee ae 
Wihitedhiven sce --esence- Wabash River...-----.- Newton Simmons 
Marais des Cygnes River-| Osage River ..-..-.----. Oak Hibiee eje= 
Bineihiver-sesece=aaenieae |) eansasuRIVer. <r ----in5e fone REE eoted soe 
Republican River---..---|------ dOeeee ee eaeeemeens MEO Oat sess 
Solomon sRiversn-esssase5|--- << Okie RASA Seen BNO! sh eee oe 
Smoky River -..-....----]-.---- Ole enema eee ae SERCO) stoma eat 
Marais desCygnes River.| Osage River .----------- BEM Oyetee cesses 
Neosho Rivers. .-<<.<<--- Arkansas River..-...... re ie aro ee 
ppEeny ood River. ....<. ING OSHOMRIVOR! pao. aces | ane Ol coennccceccce 
sen aos 2) Sosoecseo la s6e OO! astebeoeeass 
Doyle fear atS5aa8e quae BECO eee eeeeeece 
MGiitlosivielyanes= sess BG We Scenoescons 
Cow RIVGr. snececemene =: 2200) af ceca ewes 
Walnut River ......-.-- Bie AOL s atic se se siaisi=ie 
szees4 GO Aad s5cothoaso6e4 ROOM ee eeast = 
Pawnee River. ----. SOM eee s.= 
SaltuRiver 22-225. -c<20en: een OOereceaieoelsi-c 
Re Se Go eres ot ses jecyese Newton Simmons 
Roundaway Creek H. E. Quinn .....- 
LUGE asamp eae ere Ososeo bsoees ieee aaa Ndoeeneee ee. 
Bayou Macon ..-.-.:<..<: MensaswRiver)-eccc.-cee pSetd oie eae eee 
Iss ShP eodecnoomopceta Bens Ouachita River -.....--. SOLUS eae ae 
(Chieti Pa KI NS ee nae nonoerel Dec aCHee a eet Sees eee PEER Ol sta. yoaeccea 
Ouachita River ........-.- Black River ..--------. RCO eee 
Susquehanna River....-- Chesapeake Bay ---..--. | United States and 

Maryland. 
Miles Creekweeees nena |ee= se so-ec-cens-----| Dhos. Hughlett, jr. 
Wye Mills Creek .-....-... Miles Cresk Saqalasie = Soee [sSee0O)2 eee aeee oe 
Wicomico River ....-...-. Chesapeake Bay ..-..-.. “Levin Campbell. - 
PabuxentiRiver--cje-2s-2--|------ Ga ae eemebpcrceore SRlisgeeseos- 
ee COE agnde seeG~, Saag |Geee css Ree ee eee Sees ripe aig gale 
Susquehanna River...-...|...... GO) s4a6sonncenes Sse ‘United States and 

Maryland. 
GHEE. GO casccoostosodbe te] |Heggen LU WEaerneesbedoneaccl Semel kas Sammie = aam 
eae Ooi se Pree ee se siacees|tor---00 - cece teces one -do Zee 
Nanticoke River: .<=.----|.----- GO| 2.0.0ci(s'sasten ise -teces “Thos. Hu chlett, jr. 
Susquehanna River ......|.----- OU) aennoeonsccwoogce United States and 

Maryland. 
Pocomoke Rivets. <=. -'-||------ Levin Campbell. -. 
Saint Michael’s River do aOenAS 
Susquehanna River ......|..---- “United States and 

phar yn. 
sans: GIO ssocaqn cco sq0e S60 Spree UIsesacec accor abo sence AED Scracee 
ae. Og eet ean a seebcsaelecea- 200. saes te semenis slo San sof Saieeieeeesie 
Choptank River’-5-----.2|-.-<-- dO ssteseeeeeeecleas “Thos. Hughlett, jr- 
Susquehanna River ...-../.....- GK) Specinccdeaconsene United States and 

Maryland. 
ChesterRivers---<...<---|------ i Oe encc aname ner Levin Campbell. -. 
Corsica ree xaeseteree se -||so<ni- OO) se ccccnicccase SCO cee scece cae 
Susquehanna River......].--.-- (WO) SoncodaneacodaDe. ‘United States and 

Maryland. 

XLVII 

Remarks. 

One-half of one can of fish died 
while taking it from Gaines- 
ville to the river. 
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XLVIII REPORT OF COMMISSIONER OF FISH AND FISHERIES. 

II.—Geographical record of distribution of shad from April 18, 1879, to 

Namber of fish— Introduction of fish. 

IPUROG GAC | SS 

ee taken. Originally | Actually ae T 1 
taken. planted. NBs EES 

May 30 | Spesntie Narrows. 150, 000 150, 000 | Maryland.....-..... Speustie Narrows. .-.-.-- 

SIG Pac Oss- haces e es 200, 000 TU OR eae Olea secescrosss Middletown =-2s42-2--e8 
BEN do.2 eee oe an |e eee TOOUOUD | meen dossceenaseenaeues fen do shoe eee ae 
STn|-Socd0\ccccsecseewe 400, 000 400) 000)\|22--@0k-s--sen eeeee Battery Light - Sosecaeeee 

one Lie 2 35d) <cccee esses: 40, 000 40:000:)...stdoweeseecancocese Havre de Grace......--- 
| Se ede seeseeceees 200, 000 200;000:)) 452.:d0)- 222285. seeeee HWkton. «. Jsssase eee 
PS -2 do. cacsceceee es 300, 000 300-000) ts -<dove:2-esck ee Spesutie Narrows. .-.--- 

| S2sdOre a: sso eeeeee 400, 000 400, 000 |. Battery Light..........-. 
We aacnhO eosseseesseee 300, 000 300, 000 |-.-- -| Port Deposit siasaeh Sees 
2 Mine panehoeboaee 200, 000 200, 000 |..-- .| Spesutie Narrows. ------ 
2| Old Bay Fishery -- 120, 000 120, 400 |}. -| Old Bay Fishery -..-.-.-- 
3 | Spesutie Narrows. 300, 000 150, 000 |.-.. Princess Anne......---- 
Slee sho Cee acces eta lle mecca T258600' See Newtown) Gece 5se5enee 
B5| edo mete eae 150, 000 150, 000 Spesutie Narrows. .----. 

ANS 2 {dO Ss2ccs se coke 175, 000 17,5;000)|==--0O ste seeasseeciee Cockeysville ...........- 
4) (Sams Onseoass anaes 150, 000 150000) -22:d02- sco easaeeee Battery Light .......... 

Cr lee 100, 000 100000): -=-do/ 222. csscceceee Spesutie Narrows..-.-.-- 
wane 85, 000 85) 000 | adore 22Sick sees Old Bay Fishery --...... 
Steer 175, 000 TPE UO! Nass eGliy Sososcss5R5 Ss: Relay Station .:......... 
Salers 100, 000 TOORODOG 5 cG Olen cee civecteer Spesutie Narrows..-.-..-- 

Ole Se 137, 000 137,000) |... .do -.-J2ezetbastes Old Bay Fishery .--.---- 
10 |--- 200, 000 200), 000-22 2do) sce cee ceewee Point of Rocks ......--- 
i) Bec 125, 000 1204000 cc =2dOleeee sees eaeeee Patuxenti..2-ccseopeceee 
TONE 200, 000 50; 000) |. = =+do:-SiS26. Saeee ae Federalsburg See ee 
LOWS e dO ee coctonoeneac|e watee eet eee 25; 000) |-=2:00\tkececesusecees | Airey’s Station ......... 
TW eocet OO raeacsaoerssq |Sotacarecors 25,000) |=--2d0/--<2-2- cep ences | Cambridge otseste sesame 
NO Soe GOs oo oc ce cases eee eee 50,000) '|-.tdOice-=2a5.-6-e = cee ‘Hillsborough teas Sweeer 
TOW S50 ccccesec cee cicero eee 50000 |-2-c@0lccdesete-mecees Henderson... ne 
U0) 650 150, 000 150H000 \a-eeQO nocemermeees ce = Battery Light .......... 

Tele 125,000 105,000 |..-.do ....-.-----.--- Railroad crossing ..-...- 
HESS 200, 000 140, 000 |\.=-<do <:...2.202.2222|22c2 csc ces eee eee Eee 

1 |SaecdOi.cece scseeee 160, 000 160, 000 |- iittle: Walls... .cleseceeee 
Te beast) soosoossassas 75, 000 75, 000 |. Port Deposit: =2<-5---o2- 

TEESE Ore actos seeenece 200, 000 200, 000 |. Havre de Grace..-...... 
“Apr. 26))|) AvOC@i--2--se5-e< 150, 000 150, 000 Jackson vs. 2 docgoesees 
Mayr 13"|-2--d0lss-eee eee ce 65, 000 25, 000 |. Meridian: ...- 2. seeeeesh 

20 ‘Spesutie Narrows. 200, 000 50, 000 |.--- > Ripley ~-..-20se-seseoees 
50, 000 Railroad crossing ....-.- 
50;000))|;..-do) == 2-252. <tiuliccenen Ci Wsseseccigseccisc 
50! 000:soendorn. eeeeer eae tenes do: 28 ae 
50, 000 Franklin... 2. cdsceersee 
fol Op0)|s= 52 Piedmont...2-sees-e eee 
75, 000 |. Poplar) Blufts 222eseeeee- 
75, 000 |.-.- Gates Springs........:.- 

do 75, 000 |. 15 miles from Aronia ara 
Apr. 18 ‘Scotch Hall Fish- 100, 000 100, 000 Weldon'-.tecsencctencece 

ery, Avoca. 
18 
tof Scotch Hall. .-.... 50, 000 50, 000 |. AV0CS Jcccsscs cece ee eee 
24 
ONG sos Oh 5- 22a Jscece 30, 000 30, 000 |. aes RE «2 diioceme 
BLA Oca eels oko 70, 000 70, 000 ‘|=. 200% sazesc db cessk cl teee es Ollt es: chee 
2 Scotch Mall. 2-2... 30, 000 30, 000 |. Rock Mont ace eee 
Pale PASVOCAl= Sete meine oie 70, 000 OSOOON neck cease cee meee = nie a eoreeeS 
24 | Scotch Hall....... 100, 000 100, 000 |. Near eee 2 OES 

ON ereG CEE see aser ae 50, 000 Scotch Hall Fishery ---- 
DAN a oA Otasecmese urine 25, 000 } 50, o00§ : Pollocksville:- S2222 see 

DAE EASY OGG ciareisn sminty ate 100, 000 Oa 000 == dos eaaseeneeae ee aeeae do! 22 2cace ee eee 

2 A echt OWS hoor er ceoase 100, 000 : Near Milburnie......... 
24 | Scotch Hall....... 25, 000 : 115, oof Fda ual Sees ee do ..:... 0 
QW Ss Ors cane ninne see 60, 000 HOSODOE 2 tdor aaser eee er Scotch Hall Fishery BA 
ON BESc Chee eee eae 100, 000 16GR000 |.-=-do ..22...-.2....- Near Kirby’s Bridge 

(Warsaw). 
2b IGAVOCE cseceesaace 100, 000 1005000'||.;-.do See. -22ees-- ss Mount Olive ........ wane 
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REPORT OF COMMISSIONER OF FISH AND FISHERIES. XLIX 

June 14, 1879, by United States Fish Commission—Continned. 

ee ee 

° Introduction of fish. 

S. Mis. 59——1v 

Transfer in charge 
of— 

Stream. » Tributary of— 

~ Susquehanna River...--. Chesapeake Bay ........ United States and 
Maryland. 

Sassafras River s2esace 2. -|-=-- << MOwsreeecstteecss cue see Hughlett, jr-} 
BOHEMIA RIVE. -- oee~~-| ~~ = = (= Seeded ascenadobs| be. dtl) cuesecesalbee 
Susquehanna River ...-..|--.--. Gh) CesSeeashesceseas “United States and 

arya 
Pee G1) Shecoec meade sooed lagsaoctit ae See ieee 
JUNE ISI @hh oe se ee csenesed peaHee do Thos. Hughlett, jr- 
Susquehanna River ...--.|....-- do United States and 

Maryland. 
end) seseneceneees 
{e110 See eee = 
52200) ..ccen eee. 

S00) ss ceeseeete. 
Thos. Hughlett, jr 

“United States and 
Maryland. 

Gunpowder River ......-...... G0) Soopecaceeponerioe Thos. Hughlett, jr- 
Susquehanna River......|...... dOieeaescecscressose United States and 

; Maryland. 
adoon. 1) cad SSO CoS SEO GOHE ReGRRAGY Bogseescecoossos) Bookt (ieeepec HAdooe 
esse Op eee een tae ten nn cen LO) sone ea ceee et canoe NeenGO aemeaeee ase 
Patapseo River).-..------|..---. (0) nassopaeccoicsobar William Hamlin .. 
Susquehanna River ....-.|..---. (0) Se Sppeosceeeosans United States and 

Maryland. 
eaeees COME ace ote steer cise. | on asa Oranes aa ctisee sinc olce|baee Olt. Aecestesife- 
Potomacwhivereesces= sas |tocone GOs arsseeeseecse nt Jiallis ests... 
Patient PLVeNee sas sln2e|e2 5565 dow ist sees 33 28 We ME Russ 222... 
Nanticoke: River. .2<...<.|-....- Ose sae sete see cacoe Thos. Hughlett, jr 
Transquaking River .....|-...-. OO} Secs: Mosk Sales: Ore Hee seas 
Blas clowaten Riv Ole. ssecim.'a'seeand0yes oc scalsiclee ds Joe | eae Oss esac seas 
MuckahGoeRivele-mcrs toss s-00: sos. ceekiessccce |e. Gli) eRoboABnosoce 
(CHoptanloeRiy Ose taseeie sieixeceie UOwnin an \s cee caine <isiel|fatee GU), acs mempacess 
Susquehanna River United States and 

Maryland. 
Gunpowder River........|.----. Teche ne deainaaaeoe N. Simmons. ...... 

Potomac River .-.......-. Chesapeake IBSY/c-emsane Und oS 1 STS eS oacsen 
Susquehimnay RVers =.= -o-00.cc sa. cccsvseeceee United States and 

tanya: 
Goonee pase asineperes aeesiona||cecows OOsweccestes Sesec(s eee sas 
PearlORiveros5-------~---) Gulf of Mexico--2-.2-=- J.B Bllig....-.--. 
Chunky River ..-........ Chickasawhee River....| C. W. Schuermann 
PRippahein verses soca ee eee nn ccc acc dees Cad ia OL eee 
Tallahatchie River-......-. Yazoo River .......-.---|- math) Sar ecspecsade 
pVOCANAMRIVEr! oc se6 eee nccloscece CO aaa Soe PAeSeee IB Sad) onSaccntoseise 
Yalabusha anyon boreal ReEeee OObaseseneen eset see Be 0s cee aeescss 
Meramec River.......... Mississippi River......- ‘i, Kumlien ....... 
Big Black mer opceocode White River 
Sees (ee ans enaacconed EEE UL ACSOAR ES eee erate meas 
EM CSROIVEL mee cemaicce salsa ccomaccs ce ccd cles cseece 
Man MTrAnGOISWRLV GL sacee= aaa os sone a- = 2c 
Roanoke River .-.-......- Albemarle Sound 

Albemarle Sound ......-. Atlantic Ocean 

Sed GEIS GeeagocenocoCeee Cape Fear River 
neces UD pabacegacusssceay CSeeSaG Vea ese reeen 
TAP RIVOL = = <0 = ciscisaie aise Pamlico Sound 
Scsees DO ranenaie cesses ace = 10.5 
Sixehunsejeceescssseseee = Cape Fear River 

Albemarle Sound ........ Atlantic Ocean -.- Tom Tavloreccose= 
Trent River ...........-- Neuse River ----..- ~--d0 -..--------s. 

moose TD scosees décceeiso sd peanoed Wisseeocadessosoo5 st poet (a Sesceesesssce 

NeGnSeHRIVED..).c-ni0<05~-2 amlico Sound.......--- Wren RUSSi cco aai 
BAe SAA LO eee tote clisce MeO s | Sa emcee cemictere|(se at O! mcancsicceas 

Albemarle Sound ...-..-.-- Atlantic Ocean ........- J.P. Heywood .... 
DEXPRUNSHee cee eicssesec Cape Fear River........ C.J. Huske ..-..-.. 

Goshen @reek-"- 0.2 0s-sce|-ne—m- G)ncensecacneans cee! Ue As WOOCWAIG << 

4 
i. 25,000 were 4 days old 

Remarks. 

Lost all the fish in one can. 

Station No. 2. 
50,000 from Station No. 2. 

50,000 from Station No. 2. 

Nearly all in one can died. 
60,000 fish lost before leaving 
Havre de Grace; balance in 
good condition, turned over 
to Mr. Creveling, of Pa. 

100,000 from Station No, 2. 

Earliest fish out of egg. 

The 25,000 were 4 days old 
when taken up, and were 
40 hours en route. 

when taken up, and were 
28 hours en route. 
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L REPORT OF COMMISSIONER OF FISH AND FISHERIES. 

II.—Geographical record of distribution of shad from April 18, 1879, to 
= 

Number of fish— Introduction of fish. 

Date Plage. hence State 
‘ taken. «oe ¥ Originally | Actually 

taken. planted. Town or place. 

SAEs 25) (PAV OCA os nce ee orm 100, 000 100, 000 | North Carolina ..... Rocky Mount.........-- 
29 eee do.- sSccedeces ce 7D, 000 TES(OUY Boost lithe BsGesceacsoses AVOCR 22 sceue eee eee eee 
Q0ul e200 <cesonce eee <2 150, 000 50000892 One mccens oneal Weldon .... 2:15 -heesestes 

Mite CUE SSad Oy Gaseossoecone 100, 000 TOO: C000 Eee cdOls aca ceeseme ce 200.2 -- on cee aetee eee 
On| Beer domescesnceccias 100, 000 90;000\)|(S5-00\< (52-5 eoeeeane “Milburnio ..22usencecnee 
alter doves wee ser es as 150, 000 150 (000))|Saetd oscar sees Avoca ..2252-uaaqemee ped 
6 Z 240, 000 100, 000 “North Carolina ..... Near Salisbury .....-.-. 

Sie 15, 000 15, 000 
9 215, 000 215, 000 
9 210, 000 210, 000 |.--- 

12 250, 000 250, 000 .do 
13 500, 000 500, 000 N orth Carolina ..... Deep Bondcs. chee 

June 7 100, 000 190/000" Oblo5 5. -neteces se Bremont)=<0.2=s0eeerees 
Apr. 30 I vOGh ees ea, 2 S20 AOD DN Enesen access Soubh: Caroling 2..-<||mcanta--s--ho neces eee 

May, 3!|se=-G0leeca--- eee 75, 000 DNUD era iO) seeoasS—sonceae Begin Church. .-.......-. 
Slee edOrsscescessoscs 160\000)s|/caese> oo cac clea OO\n se nccingcescn olUanceepcaeeneee oe eee eee 

June 2 | Spesutie Narrows 250, 000 100, 000 Nashyille)..-2 see ueseess 
2 75, 000 Johnsonville.......-..-- 
2 25, 000 |. -| Dresden ... eae 
2 50, 000 |- Paducah. 2c cesasceeeeeee 

13 20, 000 |.--. Knoxvilleds- onsen ee 
13 15, 000 |.--- Chattanooga’.........-.. 

May 19 100, 000 Minneolaissccccceeeesene 
1K)h |Saesets (oe REE ee esac 100, 000 |..--d Dallas. ..ss2:62.22eeeeeeee 
21 90,.000:.|\- <0. ..a ccc o20ceo-|| ELOAING Seep eee eee 
21 85. O00 ssecGOussacce qWeewceue Austins Jcnt-2ben cee 
22 HONO00)| Race Olan ae theese cesar Near Columbus ......... 
PPD | Gnesi) Sees aGo acct dol eae secnaosos GAN) GD) le Saati bo) Soe ee coe cee Near Luling ..---.-----. 
Det sdO! 52 sense Sen sualereee eases BDO00WSsesd0 vnae sacs cc ccs Near Sequin .2:.225..c-5 
OPA RAP A aE Seem pacecel POsesome sco 50, 000 |.---do San ‘Antonio sosseeeee 
2 120, 000 120, 000 | Virginia Near Franklin ........-. 
3 25, 000 25, 000 |..-:d .|\ Rranklin SS aes eee 
6 100, 000 100, 000 |.... Nottoway Station....... 

Tal a doteceeetsa seas 75, 000 PERCTNON REPS) aeeeonectececd oaeebs @0...0 eee 
uf MOlasssosese=cee 150, 000 150/000s 5-002 St ancceetee bexces dO. ...<nccbseeeseeee 
Fil 2200 Le seeeaniece te 75, 000 WS (G00 4-5-0) -ce 5 scteee ee |eosaee do =/-.+.-s2eeneeeee 
Thal sc Ove eoceeccesee 95, 000 DEN) | SSBk8 WS edcecmoetoseas) sockes OO... 22. eate eee eeeee 
Bi sesedOeeeseeee see 225.000) | Secceciscsaae aimaisOO Kanne Soe wens osecenisaeeeaaeee eee was 

Saban 20O Soeeree shoes 100, 000 TOOO00W eae 80 oes creer Nottoway -.--ss--asseee 

A econ OOycscaee conese 250, 000 SON000P ke eeGO ie cennce seer aes Franklin. 5.:2-:3.5eeeeee 

June 3 | Spesutie Narrows 225, 000 200,000 | West Virginia ...... Piedmont i=2e---eeeeeene 
alert.) ec arama 200, 000 63:(000 Wl no20) cece secant Rowlesburg -.--..ae<=- : 
Gale eOOvee sa ceimneais= cts! (onaseee ate 6aAO00 NES dOsrecmncreeneset Grafton )2h:siceeheeeenee 
Ona DOn Pe eee sinn| seers eee 70, 000 |..-.do ossccanseces| Clarkshurgys.o. assesses 

1G Basen (ni saaas Bee ssees 125, 000 65,000 | 25.600 wncccud .coseees|| JEM tONSS sneer er atte eee 
13) eet OOyn cece secccne tee wsc seeee 60000 1c 22dO)seesceseeseere ailroad crossing ...... 5 

16, 842, 000 | 15, 589, 590 
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Introduction of fish. 

Stream. Tributary of— 

MareRiverseces---se=<s— 2 Pamlico Sound..... weeks 
Salmon Creek...--.------ Chowan: River... <2. -% 
Roanoke River ----.----- Albemarle Sound ....... 
bees LO ee ere a alas lant UO) mnie ceictee awieisin caer 
Neuse) RiVeLaJ<ace<—==—-- Pamlico Sound.......-.- 
Salmon Creek......------ Chowan River .........- 
Wad kinshiviel-ssen==<-s.- IPeedee River sec. ccco: 

Salmoni@reek:. -s2-- cc...) --<ce 0) jn cnc esiobsics Seer 
sive oc MOkss cease ansccee 
Seeoere do .- seeee see 

North River 
Sandusky River 
weer ee ee Nee 

Cumberland River 
Tennessee River-..---.---- 
East Obion River 
West Obion River 
Holston River 
Tennessee River 
Sabine River 
Trinity River...-.......- 
Brazos River 
Colorado River 

Guadalupe River 
San Antonio River....... 
Blackwater River. . 

..do Reet co eee 
Nottoway River......--. 

Potomac River-<«...-...- 
Cheat River 
Tygart’s Valley.---..... 
West Fork River 
ING RIVOLSs <= <seessnis5-65 
Greenbrier River 

Charleston Harbor 
Sc8so5 peeseelesenwsceee sans (tot acensecaseaa moe Cals OL, wish (ead) DOLOLe 

leaving Franklin, 2 more 
died before reaching Wel- 
don, balance died after: 
leaving Wilmington, N.C. 

Qhioihivericarcesssu eee C. W. Schuermann 
Jean OW aatanssoenacns SSO tase seseee 
Mississippi River ....-.-.].... CO. ce 5eseeesene 

Sais winln COM Scene nee ce Seed Oe ee scesccsc se 
Tennessee River .--.-.--. A faa he ON eee Station No. 2. 
OhioiRiversecceesssaote (seed Olecss-os<cse% 
Gulf of Mexico ..-.-.---- H. E. Quinn ...-.-- 
wae GOs sweeten ecincties| esr OO ccc asses 
eee ddjeeesptecce cnet sahil camlion) <2<--5 
ae CO ee serach Oot tec onsiea 
Seote do ....-............-| C. W..Schuermann 

pee O ms aicetisracemsce 
Beretta el eretet 0) 2 scesscicesc cic 

Boh) Gece Onsen cere coe. 
-| Tom Taylor. ....- - 

S) G Worth=--.=-- 
J. A. Woodward & 

G. H. Williams. 
wacintce CO)onneewiec seen ccce|| Geo EawWilliamss..- 
eee OG cones cert senoel e-An Woodward = - 
Seceee GO eeecocisinc crete sacl) (NW on ESS psa e/a 
Saree GOkea es sce eee ee= sc lace Ohome soc asics 

ener eee olsen een sicctecnccces ters cena lsanuce anc ctuisciscalan- Shipped by steamer from Nor- 
folk for Crisfield. Heavy 
storm caused a delay and 
all fish died. 

Seer do .......-..----2.-| Taylorand Wood- 
ward. 

Chowan River ....-..--- De NI Syaeeeioe == Fish in bad condition; all but 
80,000 died before leaving 
Norfolk, Va. 

Chesapeake Bay ........ ea pinnae Lost all fish in 1 can. 
Q@hiowRiverss--asseescee- i. wumben seccncs 
elceer CORA R IC oe Bee DO TIR GORE SAB ae ane ss 
anaes CO! secwbace a ceeosaa |e. CO Sacccescesas 
Hee oe enon cneneosntorers H. fe Quinn ..-.-.--| 25,000 from Station No. 2. 
Pe ae hisc cleste seman oeeeere seer Oe Sstecscses* 

Transfer in charge ope Remarks. 

J. A. Woodward .- 
ee= do 

J. A. Woodward -. 
C. J. Huske and 
Tom Taylor. 

Turned over to South Caro- 
lina nearly a total loss. 
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1.—THE MARINE ALGH OF NEW ENGLAND. 

By Prof. W. G. Fartow. 

INTRODUCTION. 

This report is intended, with the exception of the Diatomes, te 

include all the marine species at present known te occur on the 

coast of the United States from New Jersey to Eastport, Me., and 
a few species are mentioned which, although they have not yet been 

found within our limits, are nevertheless to be expected from the 

fact that they occur on the neighboring coast of the British provinces. 

In preparing the report I have attempted to present, in a compact and 

moreor less popular form, a description of the different orders and species 

' of sea- weeds, so that persons who- frequent the coast of New England, 

and espevially those in the service of the Tish Commission, may have 

at hand the means of determining the forms found in our waters. The 
descriptive portion of the report is preceded by a short account of the 

general structure and classification of sea-weeds, which is necessary in 

the present case, because there is no generally accessible book in the 

English language which gives a good account of the modern views of 

the classification and structure of alge. 

The list of papers relating directly to New England alge is very 

meager. In January, 1547, Prof. J. W. Bailey published in the Ameri- 

can Journal of Arts and Sciences a paper entitled Notes on the Alge of 

the United States. He enumerates 50 species found in New England, 

but some of the number are apparently erroneously credited to our 

coast. Two continuations of the article appeared in May, 1847, and 
July, 1548, in the former of which 19, and in the latter 17, species new 

to New England are enumerated. In 1847 Mr. S. T. Olney, in 

the Proceedings of the Providence Franklin Society, published a 

paper on Rhode Island Plants, in- which he mentions 45 species 

of algz. Most of the species in the papers above mentioned had 

been submitted to Prof. W. H. Harvey, of Dublin. The classic work 

of Harvey, the Nereis Boreali-Americana, of which the first two parts 
were published in the Sinithsonian Contributions to Knowledge in 1852, 

and the third part in 1857, is the only elaborate account ever published 

with regard to the sea-weeds of the United States, and it has always been 

the standard authority on the subject. Since the appearance of Harvey’s 

great work comparatively little has been added to our knowledge of the 

sea-weeds of New England. In the Report of the United States Fish 
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Cominission for 1870-72 is a List of the Marine Alge of the South Coast 
of New England, in which 103 species are enumerated; and in the report 

for 1875 is a List of the Marine Alge of the United States, intended as a 

catalogue of the sea-weeds exhibited by the Commission at the Centen- 

nial Exposition, in which additions were made to the New England flora. 

Besides the papers referred to, I would mention Alge@ Rhodiacee, by 8.T. 

Olney, published in 1871; List of Marine Alge Collected near Eastport, 
Me., by Prof. D. C. Eaton*; two papers by the writer in the Proceed- 

ings of the American Academy of Boston}; and List of the Marine Alge 
growing ta Long Island Sound within 20 miles of New Haven, by F. W. 

Halli. <A series of dried specimens has been published conjointly by 

Dr. C. L. Anderson, Prof. D. C. Eaton, and myself, under the title of 
Alge Am.-Borealis. The 130 species already published, in three fasciculi 

of 30 sets each, contain a number of the more interesting New England 
forms. <A set has been presented to the Fish Commission, and that, to- 

gether with the large set prepared for the Centennial Exhibition, to be 

deposited hereafter in the National Museum, will place in the hands of 

the members of the Commission sufficient material to render the task of 

determining our species comparatively easy. 

It will be seen that we rely almost wholly on Harvey’s Nereis for our 

knowledge of New England alge, and it is surprising that so few species 

have been added to the flora in recent years. Of the species recently 

added, by far the larger number are insignificant in size, the rare Ne- 

mastoma Bairdit being almost the only species which would attract the 

eye by its beauty. Professor Harvey himself spent but a few weeks on 

the New England coast, and we must either suppose that the collectors 

of Harvey’s time were more acute than those of the last few years, or 

else that the New England flora is very poor. That the flora is not very 

rich in species, even for a temperate region, is probably true, but it is 

too soon to assume that it is exceptionaily poor. . 

The number of species which are so large and striking as to attract 

the amateur collector is'nowhere large in temperate regions, and the 

so-called richness of a flora is generally dependent upon the number of 

small and insignificant species, which are recognized only by those who 

make a careful microscopic study. One reason for the apparent pov- 

erty of our marine flora is that our collectors have generally been ama- 

teurs, who pass a few weeks upon the shore and gather only the more 

beautiful and striking species. ‘The number of persons who make micro- 

scopic examinations of our alge is, however, increasing, and, as a result, 
numbers of small, but interesting, species have within a short space of 

time been brought to light, and it now seems likely that the New Eng- 

land flora is by no means so poor as was formerly supposed. The sever- 

* Trans. Conn. Acad., vol. ii, part 2, 1873. 

t List of the Marine Algw of the United States, Proc. Am. Acad. Art. and Sci., vol. 

X (1. 8. li), p. 351. On some Alge new, to the United States, 1. ¢., vol. xii (n. s. iv), 
p. 235. 

¢ Bulletin of the Torrey Botanical Club, vol. vi, No. 21, Sept., 1876. 
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ity of the climate, too, renders it difficult to collect during the winter 

and early spring months, when the species to be found are to a great 

extent different from those which flourish in summer. A rich harvest 

might be expected by an algologist who should pass the winter and 

spring at, some exposed point upon the coast. The summer species nay 

be said to be tolerably well known, but our knowledge of the winter 
forms is very deficient. 

For the purpose of examining the alge of the coast, I have visited 

Iastport, Portland, Cape Ann, Wood’s Holl, Mass., where I passed two 
summers with the Commission, Newport, Noank, Conn., and Green- 

port, L. I. Unfortunately, I have not been able to make any excursions 

during the winter months, except to the coast near Boston, at Nahant and 

Marblehead, and my knowledge of the winter SSH is derived from 

specimens sent by correspondents. 

In this connection I would express my sincere thanks to correspond- 

ents who have aided me by specimens and information, and I would 
acknowledge especially my obligations to Prof. D. C. Eaton, of New 

Haven; Mr. Horace Averill and Mr. A. R. Young, of Brooklyn; Mr. 

C. B. Fuller, of Portland; Mrs. A. L. Davis and Mrs. M. H. Bray, of 

Gloucester; Miss M. A. Booth, Mrs. Corcoran, Mrs. J. T. Lusk, Mrs. 
Beebe, Mr. F. 8S. Collins, and others, whose names are appended to the 
different species described. I am particularly indebted to the Fish Com- 

mission for their valuable aid in enabling me to dredge and collect in 

various interesting localities in Southern Massachusetts, at Noank, and 

at Gloucester, and to Mr. Alexander Agassiz for facilities for examining 

the coast at Newport. With the materials at hand I have attempted to 

review critically the species of our coast, and for this purpose it was neces- 

sary to compare them with the alge not only of Great Britain, but of 

the other shores of Europe. I am, above all, indebted to Dr. Edouard 

Bornet, of Paris, who has constantly furnished information, both with 

regard to structure and nomenclature, without which it would have been 

impossible for me to form an accurate judgment concerning American 

species. I would also return my thanks to Prof. J. G. Agardh, of Lund; 

to Prof. J. E. Areschoug, Dr. W. B. Wittrock, and Dr. F. J. Kjellman, 

of Upsala, through whose kindness I have been able to examine very 
complete sets of Scandinavian and Arctic alge, which have a special 
bearing on the New England flora; to Prof. E. Perceval Wright, of Dublin, 
who has obligingly allowed me to examine specimens in the Harveyan 

Herbarium at Trinity College; to M. A. Le Jolis, of Cherbourg, and Prof. 

J. T. Rostafinski, of Cracow, for valuable notes on Laminarie ; and to 

Mr. F. Hauck, of Trieste, for sets of Adriatic alge. 
If we regard the marine vegetation of the northeastern coast of the . 

United States as a whole, we see that, beginning at Eastport, we have a 

strongly marked arctic flora, which is a direct continuation of that of 

Greenland and Newfoundland. As we proceed southward towards Bos- 

ton, although the luxuriance of growth is less, the general appear- 
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ance of the flora is still unmistakably arctic, if we except a few shel- 
tered localities. The northern shore’of Cape Cod, from its sandy charac- 

ter, is practically destitute of all species of alge, except a few forms which 

are here and there found growing on the eel-grass. AS soon as we pass 

to the south of Cape Cod, however, the flora assumes an entirely different 

aspect. The arctic and Northern European forms have disappeared, ex- 

cept at a few exposed points like Gay Head and Montauk, and, in their 

place, we find a number of species, as Dasya elegans, Rhabdonia tenera, 

Chondria tenuissima, Sargassum vulgare, characteristic of warmer seas. 

The Long Island flora, which may be said to extend from Cape Cod to 

New Jersey, has a good dealin common with the northern part of the 

Adriatic. Among the more abundant species are Dasya elegans, Poly- 

siphonia variegata, and, if we accept Zanardini’s view, our common 

Chondria Baileyana and, Lomentaria Baileyana are identical with C. 

striolata and L. uncinata, all species common near Venice. Irom New 

Jersey to Charleston, if we except Norfolk and one or two points on the 

North Carolina coast, almost no sea-weeds are known, presumably on 
account of the unfavorable nature of the shore, although, it must be 

confessed, the coast has never been carefully explored. Even with 

regard to the coast of New Jersey we have but little information. A 

number of Floridew, usually growing attached to eel-grass, has been 

reported from Beesley’s Point by Samuel Ashmead,* but it is almost 

certain that southward from that point, very little is to be expected. 
It will be seen that Cape Cod is the dividing line between a marked 

northern and a southern flora. In fact, the difference between the floree - 

ot Massachusetts Bay and Buzzards Bay, which are only a few miles 

apart, is greater than the difference between those of Massachusetts Bay 

and the Bay of Fundy, or between those of Nantucket and Norfolk. 
This difference in the flora corresponds precisely with what is known of 

the fauna. That Cape Cod formed a dividing line was known to Har- 

vey, and subsequent observation has only shown, on the one hand, 

that the flora north of Cape Cod is more decidedly arctic than he sup- 

. posed, and that, on the other hand, south of the cape it is more de- 

cidedly that of warm seas. The general fact of the distinctness of 

the two flor is not weakened by the knowledge that we now possess, 

owing to the investigations of the Fish Commission, of the existence in 
a few sheltered localities north of Cape Cod of some of the character- 

istic species of Long Island Sound, and in a few exposed spots south of 

the cape of northern species. Of the more common species found along 

the whole coast of New England, by far the greater part are also com- 
mon in Europe, as Delesseria sinuosa, Corallina officinalis, Hildenbrandtia 

rosea, Polysiphonia violacea, P. fastigiata, P. nigrescens, P. urceolata, 

Rhodymenia palmata, Chondrus crispus, Cystoclonium purpurascens, Ahn- 

feltia plicata, Phyllophora Brodiai, P. membranifolia, Polyides rotundus, 

Ceramium rubrum, Ptilota elegans, Leathesia tuberiformis, Chordaria fla- 

* Vid. Proceed. Acad. Nat. Sci., Philadelphia, vol vi, p. 147, vol. x, p. 8. 



THE MARINE ALGH OF NEW ENGLAND. 5 

gelliformis, C. divaricata. Desmarestia aculeata, D. viridis, Phyllitis fascia, 

Scytosiphon lomentarius, the common Fuci and Laminaric, not to men- 

tion a large number of Chlorosporee and Oryptophycee. But a very 
few exclusively American species are found throughout our limits. 
Most of the purely American species are either confined to the shore 

south of Cape Cod or else to the shore from Boston northward. In 
fact, a good share of our common sea-weeds could be recognized from 
the figures in the Phycologia Brittanica. 

Let us consider next the. characteristic species between Boston and 

Kiastport. In studying these we must turn not to works on the alge of 

France, or Great Britain, but rather to those on Scandinavian alge. Itis 

especially instructive to examine the Alew Scandinaviece of Professor 

Areschoug in connection with our own forms. The resemblance is at 

once striking. At Eastport we have a magnificent growth of Lamina- 

rie and Fuci, which predominate over all other forms. The larger spe- 

cies are even found high up on the shore, and we find growing in pools 

Saccorhiza dermatodea, Laminaria longicruris, Agarum Turneri, Dicty- 

osiphon hippuroides, Halosaccion ramentaceum, and Monostroma Blytii; at 

low-water mark Lithothamnion fasciculatum abounds; and Huthora cris- 
tata, Delesseria sinuosa, D. alata, and Callithamnion Pylaisei can easily 

be collected without wading. The rocks are covered with crusts of Pe- 

trocelis cruenta, and Ralfsia verrucosa, and the luxuriant Fucus evanes- 

cens. With the exception of Agarum Turneri, which is not found in 

Europe, but which occurs in the North Pacific, and C. Pylaisawi, which 

is peculiar to America, all the species named are found in the north of 

Norway. Huthora cristata does not appear south of Scotland, where it is 

rare, and Laminaria longicruris is scarcely known south of the northern 

part of Scotland. As we proceed southwards from Eastport to Nahant, 

near Boston, we find that the species named disappear into deeper water, 

and, with the exception of Monostroma Blyttii, are not generally seen ex- 

cept when washed ashore. Dictyosiphon hippuroides has not yet been seen 

south of Eastport, but Saccorhiza dermatodea, known to Harvey only 
from Newfoundland, is now known to occur at Marblehead, near Nahant, 
and Halosaccion is not rare in deep pools at Gloucester, while Monos- 

troma Blyttii, in rather a stnall form, is found on exposed rocks at Little 

Nahant. Fucus evanescens, which is as abundant as F. vesiculosus at 

Eastport, seems to be replaced on the Massachusetts coast by Ff. fur- 

catus. Calliblepharis ciliata of Harvey’s Nereis, found from Cape Ann 

northwards is now known to be the same as Rhodophyllis veprecula, a 

common species on northern coasts. As yet none of the Scandinavian 

species of Phleospora have been found with us, but it is not unlikely 
that they might be found by a botanist who should collect at Eastport 

in the spring. It is hardly likely that Phleospora tortilis does not occur 
with us, for it isnot uncommon on the Norwegian coast, and was collected 
in Greenland by Dr. Kiimlien, of the Howgate expedition. Polysipho- 
nia arctica may perhaps also be expected, as well as Chetopteris plumosa, 
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a common species of Greenland and Northern Europe. Odonthalia den- 

tata, a common species of Northern Europe, has not yet been found 

within our limits, although it is common at Halifax. 

If north of Boston the principal feature of the marine vegetation is 

the enormous mass of large uci and Pheosporee, the Floridee forming 

an insignificant part of the flora, the chief feature of the flora south of 
Cape Cod is the preponderance of Floridee and the comparative insig- 

nificance of the Fuci and Pheosporee. In the case of the sea-weeds of 

Long Island Sound we cannot so directly refer them to species of any 

part of Europe as was possible in the case of the northern flora. Sev- 

eral of the more common and striking species, as I have already said, 

are identical with or closely related to Adriatic forms. We are not, how- 

ever to push the comparison too far. The development of Fucit and 

Laminarie in Long Island Sound, although meager compared with what 

we find north of Boston, is far beyond anything we find in the Adriatic, 

and, on the other hand, we do not have in Long Island Sound the numer- 

ous Corallinee and siphonaceous Chlorosporec, which are common in the 

Adriatic, and which unmistakably indicate a subtropical flora. Grinnellia 
americana, Dasya elegans, Rhabdonia tenera, Lomentaria Baileyana, Sar- 

gassum vulgare, and most of the common species of Long Island Sound, 

are found as far south as the West Indies. 

A consideration of the apparent exceptions to the law of the distribu- 

tion of sea-weeds on our coast is not without interest. In the cold waters 

off Gay Head and Block Island, Zuthora cristata, in a depauperate form, 
is sometimes found, and at exposed points we find a decided growth of 

Laminarie, especially the digitate forms. Pitilota serrata, a typical 

northern species, has also been found in a much reduced form at the 
Thimble Islands, near New Haven. 

In the town of Gloucester, near the village of Squam, is a small sheet 

of water called Goose Cove. The narrow entrance to the cove has been 

dammed up, and the water from the ocean enters only for a short time 

at the high tide. In this cove, to my surprise, I found Rhabdonia tenera, 

Gracilaria multipartita, Chondria Baileyana, and a large mass of Poly- 

siphonia Harveyi and P. Olneyi. In short, the flora was entirely dif- 

ferent from anything I had ever seen before north of Cape Cod, and 

entirely different from that of the adjacent shore, where the flora is en- 

tirely arctic. Furthermore, Squam is on the northern and inner side 

of Cape Ann, and as there is no connection of Goose Cove with the 

southern side of Cape Ann, and inasmuch as no vessels ever enter the 
cove, it is very difficult to account for the presence of the sea-weeds 

which grow there. The water which is confined by the dam is much 

warmer than that of the surrounding ocean, which would enable the 

species of warm waters to live if they were once introduced, but how 

are we to suppose that the spores were brought into the cove? It is 

hard to believe that they could have been brought by currents, for, as a 
matter of fact, the currents move in the wrong direction to produce such 
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an effect. Certainly, Rhabdonia tenera is quite unknown in any other spot 
north of Cape Cod, the nearest locality being the coast near Nantucket, 

and it is very difficult to conceive that spores of that delicate species would 

survive in a very cold current, which not only must caery them outside 
of Cape Cod and across Massachusetts Bay, but also around to the shel- 

tered cove at the point where Cape Ann joins the mainland at the 

north. If we compare the exceptional case of Goose Cove in the north 

with Gay Head and Montauk in the south, it seems to be the rule that 

wherever the water is cold enough, we meet arctic species, and wherever 

it is warm enough we have Long Island species, regardless of the 

remoteness of localities where the species naturally abound, and, as far 
as we know, of the absence of currents to transport the spores. 

Our marine flora is marked by the complete absence of any members 

of the order Dictyotacew. Haliseris polypodioides has been found on the 

coast of North Carolina and, at Charleston, Padina pavonia begins to 

become common, but north of Norfolk not a single species of the order 

1s known, the northern species referred by Harvey in the Nereis to the 

Dictyotacee being now known to belong to another order. Nor does 

any species of Tilopteris or Cutleria occur in New England. The ab- 

sence of some of the common European genera of Floridee is also wor- 

thy of notice. The genus WNitophylium is entirely wanting north of 

North Carolina, and, although a species is said to have been collec- 

ted off Cape Fear, and although NV. ocellatum is occasionally found 

at Key West, this genus, which forms one of the more striking fea- 

tures of the European flora, may be said to be practically almost un- 

‘known anywhere on our Atlantic coast. Bonnemaisonia asparagoides, 

which occurs as far north as Norway, although rare, may perhaps be 

found with us. Nospecies of Schizymenia or the related genera is found 

with us although the western coast is perhaps too rich in species of 

this perplexing group. Plocamium coccineum, one of the commonest red 

sea-weeds not only of Europe but of our west coast, is known with us 

in only one doubtful case. Gelidium corneum, which is abundant in al- 

most all parts of the world, is only occasionally found in New England, 

and then only in the reduced form, separated by someasa distinct species, 

under the name of G. crinale. It may here be remarked that it is often 

a difficult matter to determine whether some of the more beautiful sea- 

weeds of Europe really occur with us or not. Our amateur collectors. 

have frequently exchanged with European collectors, and one not un- 

frequently sees specimens of Plocamiwm coccineum, Callophyllis laciniata 

and other European species prized for their beauty, which are said. 

to have been collected on our own coast. But inasmuch as no careful 

collector has found the species in question, I have considered it too unsafe: 

to accept the statements of amateurs who, to my knowledge, have re- 

ceived specimens from Europe, and who, in general, are not accurate as. 
to dates and localities. The preceding remark will not, however, apply 

to the species of Fucus and the coarser sea-weeds. Fucus serratus, very 
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common in Europe, is very rare with us, having been found in but one 

locality in the United States and ome in Nova Scotia. Fucus canalicu- 

latus, Himanthalia lorea, and the common European Cystoseirew are 
quite wanting. The nearly ubiquitous Codiwm tomentosum is a species 

which has not yet been found on our northern coast. On the other 

hand some species, as Spyridia filamentosa and Chordaria divaricata, are 

more abundant in New England than in Europe, and the same is prob- 

ably true of Huthora cristata and Ptilota serrata, if we except perhaps 

the arctic zone. 

It is evident that a great deal remains to be done before we can say that 

we have as accurate a knowledge of our marine flora as we have of that of 

most European countries. Hereafter any advance in the knowledge of our | 

marine algz must be made by a careful microscopic study on the shore. 

Probably all the large and striking species are now known, or if any re- 

main to be discovered their discovery will be by mere chance, and not by 

any systematicsearch. Whatis especially needed is information about our 

winter and spring forms, and this can be best obtained by persons who 

either live on the shore or spend several months there, so as to be able to 

take advantave of the comparatively few days for collecting, which oe- 

cur in our severe winters. The habits and structure of our Laminarice 

need careful examination, microscopic as well as in the gross. The 

whole order of the Pheosporee, in fact, which abound in spring, should 

be studied, especially the genus Ectocarpus and itsallies. Our Cladophore 

are in great confusion, and in the present paper I have been able to 

contribute but little towards their proper arrangement. Several years 

of study are necessary for the purpose, and, in fact, the task cannot well 

be accomplished until the European species are better known. Our 

Ulvee are not in much better condition. The Ulve proper, thanks to 

the elaborate account of the genus given in Le Jolis’s Liste des Algues 

Marines de Cherbourg, can be tolerably well made out; but the deter- 

mination of some of the species of Monostroma is merely approximate. 

The Cryptophycee, which inhabit the shores and brackish localities, are 
very numerous, and a large number of forms probably remain to be dis- 

covered. A study of the last-named order is, moreover, not without a 
practical bearing, as is shown in another part of the report, by the fact 

that the cause of the so-called red fish is due to the growth of an alga of 

this order. It is probable that we have with us nearly all the European 

species of this order, and an excellent guide for our students, is the ad- 

mirable paper by Warming on the Bacteria of the Danish Coast.* 

Another group requiring study is the Squamariew, a small order con- 

sisting of species, which form crusts on stones and shells, often in deep 

water. As arule comparatively little in the way of sea-weeds is found 

by dredging; but an examination of shelly and gravelly bottoms for 

Squamarice is to be desired. Dredging is most successful between 10 

* Om nogle ved Danmarks Kyster levende Bakterier, in Videns. Med. Natur. Foren., 

‘Copenhagen, 1875. 
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and 30 fathoms, and at a greater depth than 50 fathoms almost nothing 
is found. The oyster-beds of the coast should be carefully searched for 

Cutleriec and other sea-weeds found in similar localities in Europe.  Fi- 

nally, a thorough exploration of the tidal rivers and sheltered coves of 

the eastern coast of New England is much to be desired, in order that 

we may know to what extent the southern forms extend northward 

when they find sufficiently warm water and a suitable place of growth. 

From an economical point of view, but little need be said with regard 

to our sea-weeds as an articleof food. Chondrus erispus, the Irish moss, 

as it is called in this country, is the only species of any commercial value. 

It is collected in considerable quantities at several localities, but espe- 

cially at Hingham, Mass. It is used for making sea-moss farine, and is 

also employed to some extent by brewers for clarifying beer. As yet the 

use of Porphyra vulgaris, the laver, one of the common species for making 

soups, has not been introduced. The Chinese employed in the shoe fac- 

tories at North Adams, Mass., import the same species from China, not 
apparently knowing that they could obtain an abundance of it in Mas- 

sachusetts. The dulse, Rhodymenia palmata, is sold to some extent in the 

seaport towns, especially in Boston, where it is eaten principally by 

sailors and the Irish population. It is generally imported from the Brit- 

ish provirces, but it could be obtained in abundance anywhere north of 

Boston, or even in some places in Long Island Sound. The great use of our 

sea-weeds is for the purpose of making fertilizers, and immense quanti- 

ties are carted from the beaches and spread over the land near the shore. 

Usage, however, varies at different localities, for at Eastport the larger 

sea-weeds, which are practically the same species that are highly esteemed 

in New Hampshire and Massachusetts, are considered of little value in 

comparison with animal manure. <As far as I know, there are no manu- 

factories of iodine or soda salts on our coast, although our species greatly 
resemble those used in Scotland for the purpose. The stem of the 

devil’s aprons, Laminaria, are used by surgical-instrument makers in 

the manufacture of sponge-tents. 

Respectfully submitted. 
W. G. FARLOW. 

CAMBRIDGE, January 1, 1880. 

STRUCTURE AND CLASSIFICATION OF SEA-WEEDS. 

With a very few exceptions, all the plants of our coast which may be 

said really to grow in the water belong to the division of the vegetable 

kingdom known as the Cryptogams, or plants having no true flowers or 

seeds. Only two species of flowering plants are commonly found sub- 

merged in salt water, viz, Zostera marina, the salt-water eel-grass, and 

Ruppia maritima. The former is familiar to every one who has ever 

been tc the shore, and is sometimes washed ashore in immense quanti- 
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ties. The latter is a common species of brackish bays and coves. If 

we add Zannichellia palustris, a sp@cies closely related to Ruppia, and a 

few species of Potamogeton, which occasionally make their way into 

brackish-water ditches and streams, we have completed the list of flower- 

ing plants which the student of marine vegetation is likely to meet on our 

coast. Excepting the few flowering plants justnamed, and atew Characee, 
an order whose place is doubtful but which is now generally placed near 

the mosses, which probably inhabit our brackish waters, our marine 

flora consists wholly of Thallophytes, the lowest division of the Crypto- 

gams, the species of which are supposed to be destitute of any true axis 

and leaves such as are found in the higher plants. The Thallophytes have 

been divided into three classes, Alga, Fungi, and Lichens. This classifi- | 

cation, as we shall see, is based on physiological rather than on morpho- 

logical grounds, and is very far from being satisfactory; but, although 

new Classifications have been proposed, which, in time, will almost cer- 
tainly supersede the old, at present it is impossible to ignore the old 

divisions, which may be said rather to be convenient than to be based 

on accurate knowledge of structure and development. 

Of the three old groups, the Alga may be described as Thallophytes 

which grow submerged in water or in wet places, which contain chloro- 

phyl, or leaf-green, and which are able to transform inorganic into or- 

ganic material, or, in other words, to support themselves from the inor- 

ganic matter about them. The Fungi do not grow submerged, do not 

contain chlorophyl, and are unable to change inorganic -into organic 

matter, and hence must live as parasites upon bodies which contain organ- 

ized matter. The Lichens were supposed by the older writers to be distinet 

from alg and fungi, and characterized by having in their interior certain 

green bodies known as gonidia. It is to the first of the three divisions 

named, the alge, that, with very few exceptions, all the strictly marine 

plants belong. Howunscientific the division into alge, fungi, and lichens 
is may be seen by the fact that on our coast there is one species of fungus 

which grows submerged in salt water, an undescribed species of Spheria, 

which is parasitic on the stems of the large devil’s apron, Laminaria 

longicruris. A few species of lichens grow between tide-marks, and sev- 
eral in places exposed to the spray. Verrucaria mucosa T. Fr. is abun- 

dant on our northern coast, and might be mistaken by a collector for 

Isactis plana. Verrucaria maura T. Fr., and one or two other Verru- 
carie, are rather common near high-tide mark, but are not generally sub- 

merged. Practically speaking, then, when we speak of our sea-weeds 

we refer merely to the alg, which constitute ninety-nine one-hundredths 

of the flora. 

Harvey, in his Nereis, divided alge into three classes, Melanospermee, 

Rhodospermee, and Chlorospermee. These three classes are distinguished 

by their color, the first being olive-brown, the second red or purple, 

the third green. ‘This classification, which answered tolerably well for 

distinguishing the species at sight rests, upon what modern researches 

: 

| 
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have shown to be erroneous views with regard to the structure and de- 

velopment of the different species, and Harvey’s three classes no longer 
serve as a basis for classification. The Melanospermece and Chloro- 

spermee are entirely rearranged, and although the Rhodospermee are still 

considered to form a natural group, the older name, Floridew, employed 
by Agardh, is used to designate them. The basis of classification is the 

structure of the fruit and the organs of fructification, in the knowledge of 

which a great advance has been made during the last twenty years. 

CRYPTOPHYCE 4.—The lowest of all the alge are those which belong to 

the order Cryptophycew, in which, as yet, the only reproduction known is 

by means of non-sexual spores and hormogonia. Most of the species of 

the order are bluish green, but some are purplish, brown, or even pink. 

The bluish-green coloring matter is due to the presence of phycochrome, 

which is a mixture of chlorophyl and phycocyanin. The last is extracted 

by water when the algz containing it are bruised, the chlorophyl being 

solublein alcohol. The species of Cryptophycee consist of cells which are 

usually roundish, or disk-shaped, and which are generally held together 

by amass of gelatinous substance which surrounds them. The order 

is divided into two suborders, according to the arrangement of the cells 

in relation to the jelly. The first suborder, the Chroococcacee, includes 

all the species in which the cells are either isolated or arranged in amor- 

phous or more or less spherical masses. Some of the species of this 

suborder are very small, and in some of the modern classifications are 

placed with the Bacteria, in the order Protophytes. The mode of growth 

of the Chroococcacew is by division of the cells, first into two, then into 
four, and so on. The masses which they form may be called colonies, 

each cell forming a distinct individual, which is usually capable of living 

apart from its fellows. Spores, which are known in only one species, are 

formed by some of the cells enlarging and taking on a thick cell-wall. 

Nothing like sexual reproduction is seen either in this or the next sub- 

order. 

NostocHinE a.—In the second suborder of the Cryptophycec, the Nos- 

tochinew, the cells are always attached to one another in the form of fila- 

ments, to which the name of trichomata is given. The trichomata may 

either be free, as in Oscillaria (PI. I, fig. 5), inclosed in a sheath, as in 

Lyngbya (Pl. I, fig. 4), or packed in a dense mass of jelly, as in Rivu- 

laria (Pl. I, fig. 2). The cells composing the trichomata are usually 

disk-shaped or cylindrical, but are sometimes nearly spherical. 

Besides the ordinary cells, we find in many species a second kind of 

cell, distinguished from the others by its glassy appearance and its yel- 

lowish or brownish rather than bluish-green color. (PI. I, fig. 3, a; 

fig. 6,b; Pl. I, figs. 1 and 2,a.) They are called heterocysts, and are 

found sometimes scattered amongst the other cells, and sometimes at the 
end of the trichomata, their position often serving as a generic character. 

The reproduction of the Nostochinew takes place in two ways, by hormo- 



——_  — 

12 REPORT OF COMMISSIONER OF FISH AND FISHERIES. 

gonia and by spores. Both modes, however, are entirely of a non-sexual 

character. In the genera with numerous heterocysts, as Nostoc, the hor- 

mogonia are formed as follows: The cells intermediate between two hete- 

rocysts escape in the form of a small chain, called a hormogonium, and swim 

about with a spiral motion through the water. They at length become 

quiescent and begin to divide both transversely and longitudinally. Of 

the cells thus formed some become heterocysts, and in process of time anew 

Nostoc is formed. In the species destitute of heterocysts, or in which the 

heterocysts are few in number, the hormogonia are formed in a different 

manner. At certain points in the sheath of the trichoma constrictions 

are formed, and the cells between the constriction adhere to one another 
to form a hormogonium. We thus have formed a necklace of hormo- 

gonia, which are vapable of moving upwards and downwards in the 

sheath until finally it is ruptured and the hormogonia make their escape. 

When free they are capable of moving about to a slight degree in the 

water, and eventually come to rest, and new heterocysts and trichomata 

are then formed by cell division. 

The so-called spores of the Nostochinec are formed by the enlargement 

of some of the ordinary cells to several times their original length until 

they become ovoid or cylindrical (PI.I, fig. 3,b). They are found in a num- | 

ber of genera butin a number of others they have not yet been observed. 

They usually oceupy a fixed position with regard to the heterocyst, so that 

they are used as a generic mark. When ripe they have a dense outer 

covering and become at times quite dark colored. They are more resist- 

ant than the ordinary cells and do not usually germinate until after a 

period of rest. In germination, which has only been observed in a few 
instances, the outer wall of the spore bursts open and the contents grow 

out in the form of a filament, in which by transverse division the ordi- 
nary cells are formed. 

The Cryptophycee are alge which flourish only in summer, but which 

can be found to some extent at all seasons. Most of them form slimy 

expansions on mud, wharves, stones, and on dead alge. They are not 

often found submerged at any depth, but are most abundant near high- 

water mark. A few filamentous species attain a length of some inches 

but only one, Lyngbya majuscula, is sufficiently striking to have gained 
a popular name—mermaid’s hair. The species of Oscillaria, Spirulina, 

and Beggiatoa, are capable of oscillating rapidly, but in this respect 

the marine species are not so well marked as the species of fresh water. 

The Beggiatoe which are found on putrefying alge give off the dis- 

agreeable odor of sulphuretted hydrogen often noticed at the sea-shore 

in hot weather. The species of Cryptophycee are very widely diffused, — 
and, with two exceptions, our forms are all common in Europe. 

ZOOSPOREA —This order includes not only the greater part of the 

Chlorospermece of Harvey’s Nereis, with the exception of the Oscillatoria- 

cee, Which belong to the Cryptophycew, but also the Laminariacee and all 

the Dictyotacew which Harvey attributes to the New England coast. <Al- 
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though the species included in this large order differ from one another in 
size and habit to an extent that would certainly forbid their being placed 
togvther, if we considered merely the character of the frond, yet they re- 
semble one another very closely in their mode of reproduction, which is 
accomplished by means of zoospores. The Zoosporee are divided into tour 

_ suborders, the Chlorosporee, or Chlorozoosporea, as the name is sometimes 
written, the Phwosporee, or Phwozoosporece, the Bryopsidew, and the Bo- 

trydiew. The former are abundant in both fresh and salt water, They 
especially frequent brackish waters and high tide-pools. The mass of the 
vegetation in brackish rivers is formed of species of this order. The species 

are either filamentous or else in the form of green membranes, as in the sea- 

lettuces, Ulve,which abound in muddy places between tide-marks. The 

contents of any of the cells may be transformed into zoospores, which 
escape from the mother cell usually at daybreak. The zoospores are of 

two kinds, microzoospores and macrozoospores. The latter are produced 
few in number in the mother cell, and when they have escaped into the 

water they are seen to be furnished with four cilia placed at one end, 

and with a dark red spot on one side. After swimming about for a 

short time they come to rest, the cilia disappear, a wall of cellulose is 

formed around the zoospore, which then begins to divide and produce a 

plant like that from which it came. The microzoospores are borne in 

considerable numbers in the mother cell, and when they escape they are 

seen to have only two cilia at one end, and a dark red spot on the side. 

The microzoospores, after swimming about a short time, approach one 

another in pairs, occasionally in threes, which in a short time coalesce 
so as to form a body known as the zygospore, or, to use a term first ap- 

plied by Rostafinski, the isospore, which has four cilia and two dark red 

spots. The zygospore swims about for a short time, then comes to rest, 

takes. on a cellulose wall, and begins to divide in the same manner as a 

macrospore. This process of union is called conjugation, and represents 

sexuality in its lowest form, it being impossible to say which of the con- 
jugating bodies is male and which is female. It is only the microzoo- 

spores which come from different mother-cells which conjugate, but it is 

not quite certain whether the cells must belong to different individuals. 
The microzoospores, however, do not always conjugate. More frequently 

they do not, but, after swimming about separately for a short time, lose 
their cilia and begin to grow just like the macrozoospores. If one wishes 
to examine the zoospores, he has only at evening to put a piece of sea- 

lettuce into a vessel of salt water, and at daybreak the zoospores will 

have formed a green cloud in the water. If the cloud consists of mi- 

crozoospores, it will collect in the vessel on the side nearest the light ; 

if composed of macrozoospores, on the side away from the light. Con- 

jugation was first observed in.a marine species (Ulva) by Areschoug, 
but had previously been observed by Pringsheim in a fresh-water spe- 

cies (Pandorina). Since then conjugation of zoospores has been studied 

by several observers. 
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BRYOPSIDE.&.—In the present paper this suborder includes a single 

species of our coast, Bryopsis plumdésa, which consist of a single cell of 

very large size, which branches in a pinnate fashion, When about to 

reproduce, some of the branches are shut off from the rest of the frond 

by a cell-wall, and the contents are then transformed into zoospores. A 
conjugation has not yet been seen in this species. From its unicellular 

structure one might suppose that Bryopsis should be placed near Vaueh- 

eria, but, no oospores have yet been observed like those in the last- 

named genus. In the absence of a knowledge of the development of 

the genus, it is retained as a divsion of the Zoosporee, differing from the 

Chlorosporee in the unicellular character of the frond. 

Borrypieza.—The development of Botrydiwm granulatum, which was 

fully studied by Rostafinski and Woronin, differs from that of the 

Chlorosporee which we have already described in the fact that there is 

first produced in the small unicellular frond of which this species is 

composed a number of round spores, or more properly zoosporangia, 

which are discharged from the mother cell. There is then formed in 

each zoosporangium a number of zoospores, which escape and conjugate 

with one another. De Bary and Strasburger have described a similar 

process in Acetabularia mediterranea, and have applied the name gameten 

to the zoospores which conjugate, and zygote to the body formed by con- 

jugation. Secondary modes of reproduction by means of zoospores with 

a single cilium and so-called root-cells oceur in Botrydium granulatum. 

Botrydium (Codiolum) gregarium, our only marine species, resembles B. 

granulatum, but its development has never been fully studied. 

PH ABOSPOREZ.—The Pheosporee are all marine, with one possible ex- 

ception, and are, when growing, of an olive-brown color. They possess 
only one form of zoospore, which is more or less oval and pointed at one 

end and olive-brown in color, and are furnished with two cilia attached at 

one side and a red spot. The zoospores are not born indefinitely in any 

cell, but are produced only in certain cells or sporangia. Each species is 

supposed to have two kinds of sporangia: one called the unilocular spo- 

rangium, which contains a large number of zoospores, and another, called 

the plurilocular sporangium, which consist of anaggregation of small cells, 

each of which contains a single zoospore. The name of oosporangia 

was originally given by Thuret to the unilocular sporangia because they 

are usually more or less oval in shape, but he afterwards abandoned the 

name because it is more appropriately applied to the spores of the 

Oosporee. The older name of trichosporangia, which was at first applied 

to the plurilocular sporangia, has also been abandoned. Although, as 

has been said, each species is supposed to have both kinds of sporangia, 

in a large number of species only one kind has as yet been observed. 

Both may occur on the same individual and at the same time, but more 
frequently they are found at different seasons of the year. Although 

found all over the world, the Pheosporec particularly affect the temperate 

and arctic regions, and they fruit more abundantly, as a rule, in winter 



THE MARINE ALGA OF NEW ENGLAND. 15 

and spring than at other seasons, if we except a few genera, like Lcto- 
carpus. The conjugation in this suborder was first seen by Areschoug 

in Dictyosiphon, and afterwards by Goebel in Eectocarpus pusillus. The 

zoospores unite in nearly the same way as in the Chlorosporee. Accord- 

ing to Goebel, who studied the zoospores coming from jiuriiocular 

sporangia, the conjugation occurs between zoospores coming from dil- 

ferent sporangia. The development of the zygospore and the action of 

the zoospores borne in the unilocular sporangia, except in the genus 

Dictyosiphon, are not yet satisfactorily known. Thuret and Bornet have 

seen bodies which they consider to be antheridia in several species of 

“Ectocarpus, and Pringsheim at one time considered that he had found 

antheridia in a species of Sphacelaria. It isnow admitted that the bodies 

found by Pringsheim belonged to a parasitic species of Chytridiwm, and 

Thuret and Bornet were unable to ascertain the development of the 

antheridia in Mctocarpus. Atany rate, nothing like an oogonium or any 

female organ to be fertilized by the antherozoids has been found in the 

Phoeosporec. 

As has already been hinted, the genera of Phwosporee differ from 
one another very widely in the structure of the frond. From low 

forms, consisting of short filaments, we pass upwards, through various 

cylindrical, crustaceous, and globose forms, to the highly developed 

devil’s aprons, Laminarece, the largest of our sea-weeds; and, finally, 

on the coast of California and in the Antarctic Ocean, we find the per- 
fection of the order in the enormous Macrocystis pyrifera, which is sev- 

eral hundred feet long; the Nereocystis or bladder-kelp of California; and 

Egregia, in which we have what appears to be a separate stem, leaves, 

bladders, and fruit-bearing leaves. Janezewski distinguishes three prin- 

cipal modes of growth of the thallus in Pheosporee. The first consist 

in growth from a single terminal cell, as in Sphacelaria, Cladostephus, 

and Dictyosiphon, resulting in the formation of a filamentous solid plant. 

The second mode consists in the simultaneous growth of several contigu- 

ous filaments at their tips, so as to form either a flat expansion, as in 

Myrionema and Ralfsia, or a more or less globular body, as in Leathesia. 

The third mode is illustrated by the genus Laminaria, in which there is 
a Stalk, a blade, and root-like growths. The place of growth is at the 
point of union of stem and blade, and the new blade, which begins to 

form at the tip of the stem, grows upwards from the base and gradually 

pushes off the old blade. In Seytosiphon a similar mode of growth is 

found only here, there being no stalk, the growth is at the base of the 

plant. During a certain part of the year, especially in the spring, most 

of the Phwosporee are covered with delicate hairs, which disappear as 

the plant becomes old. 

The suborder contains a large number of species, which are divided 

into several families. Those found on our coast are the following: 

ScyTOSIPHONE&.—This family includes the two genera Scytosiphon 

and Phyllitis, which comprise the old Chorda lomentaria and Laminaria 
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fascia, which were placed among the Zaminarie in the Nereis Am.-Bor. 
In Phyllitis the frond is membranous, and its whole surface is covered by 

the plurilocular sporangia which are formed from the superficial cells, 

which divide so as to form club-shaped filaments consisting of five or six 

cells, each one of which contains a zoospore. Scytosiphon resembles 

Phyllitis except that the frond, instead of being a flat membrane, is a 

hollow tube. There are no paraphyses in Phyllitis, but in Seytosiphon 

there are ovoidal cells interspersed among the plurilocular sporangia, 

which seem to be of the nature of paraphyses. No true unilocular spo- 

rangia are known in this family. 

PUNCTARIE 22.—In this family we find both unilocular and plurilocu- 

lar sporangia, which are formed in spots on the frond, and arise from 

the superficial cells. The former are spherical and the latter ellipsoid 

in outline, and divided into a number of small cells. | 

DESMARESTIEZ.—In the two preceding families the fronds were 

either flat membranes or hollow tubes. In the present there is a solid 

axis and numerous branches. The cells of the cortical layer are changed 

into unilocular sporangia. The plurilocular sporangia are unknown. 

DicryosipHonrz.—In this family the fronds are solid and branch- 

ing as in the last, and only the unilocular sporangia are known. They 

are in the form of large spherical cells, imbedded in the cortical layer and 

opening at the surface. Except that in Desmarestia the sporangia are 

formed directly from the superficial cells, while in Dictyosiphon they 

originate below the surface, this tribe scarcely differs from the last. 

ECTOCARPE &.—This family comprises a large number of filamentous 

algze, upon whose branches are borne the sporangia. The plurilocular 

sporangia are usually in the form of pod-like branches, composed of a 

large number of small muriform cells, in each one of which is produced 
a zoospore. The unilocular sporangia are either globose bodies, borne 

on a Short stalk, or else are formed by the direct enlargemént of several 

contiguous cells of the branches. 

SPHACELARIE 4.—This family is kept distinct from the last by Thuret. 
Both unilocular and plurilocular sporangia are known, and are similar 

to those of the Ectocarpee. If the two families are to be kept distinct, — 
the reason must be that the fronds of the present order are solid, and 

the growth is by the means of a single terminal cell, which is not the 

case in the Lctocarpea. 

LEATHESIE Z.—In the Leathesiee and Chordariee the sporangia are 

distributed indefinitely over the frond, but in the succeeding families 

they are found in separate spots or bands. The Leathesiew, in which we 

do not include Myrionema, are either in the form of small tufts, as in 
Hlachistea, in gelatinous expansions of indefinite shape, as in Petrospon- 

gium, or in vesicular masses, as in Leathesia. The greater part of the 

frond consists of a cellular filamentous mass, upon the surface of which 
is borne a layer of short filaments composed of smaller cells. ‘The uni- 
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locular and plurilocular sporangia are borne at the base of the peripheral 

filaments. In EHlachistea there are also paraphyses. 

CHORDARIE#.—In this family the branching frond is filamentous, 
and consists of an axis of longitudinal filaments and a peripheral series 

of short filaments, which are given off at right angles to the axis. The 

sporangia are found amongst the peripheral filaments, the unilocular are 

ovoidal, and the plurilocular arise from the metamorphosis of the cells 
at the outer extremity of the peripheral 4laments. 

ASPEROCOCCE&.—The fronds of this family are the counterparts of 

those in the Scytosiphonea, but the sporangia, instead of being superficial, 

are external and do not cover the whole surface, but are found in spots. 
The spots contain paraphyses and spherical unilocular sporangia. 

RALFSIzE24.—In this family, composed of very few species, the frond 

is in the form of a crust, resembling a lichen. The fruit is found on the 

surface in spots, composed of paraphyses and unicellular sporangia. 

SPOROCHNE Z.—Here the frond is a solid branching filament and the 

fruit is found in spots on the surface. Each spot consists of a number 

of paraphyses, at the base of which are either oval unilocular sporangia 

or plurilocular sporangia in the form of short filaments, resembling the 

sporangia of Phyllitis. 

LAMINARIEZ.—The family which includes the devil’s aprons and sea- 

colander of our coast. The fruit either forms long patches or more or 

less irregular spots along the center of the frond. Unicellular sporangia 
only are known. The sporangia are separated from one another by pe- 

culiar-shaped unicellular paraphyses, which are expanded at the top so 

as to cover the sporangia. 

OosPORE &.—In the order Zoosporee the sexual reproduction consists 

in the direct union of two zoospores, which form a zygospore. The two 

conjugating zoospores, or gameten if we adopt De Bary’s nomenclature, 

are alike in structure, and it is impossible to say which is male and 

which is female. In the Cutleriew, of which no representative has as 
yet been found on our coast, we have alge resembling the Phqosporee 

in habit, but differing from them in that their reproduction is of a higher 

grade. The Cutlerie have both zoospores and antherozoids, or proper 

male organs. The zoospores are large, and are born singly in cells, 

which are united in eights into an oblong body. The antheridia borne 

on distinct individuals are also oblong in shape, but, instead of being 

divided into eight cells, they are formed of a much larger number of 

small cells, in each one of which an antherozoid is produced. The an- 
therozoids are small oval bodies, almost colorless, and provided with 
two lateral cilia. In Cutleria collaris Reinke found that the zoospores 

after swimming about for some time, lost their cilia and came to rest. 

While at rest the antherozoids approached them, and he considered that 

the sexual union then took place. Here, then, we find a clear distine- 
tion of the sexes such as is nowhere found in the Zoosporec, and it is 

but a step higher to the Oosporew, in which we have a distinct male 

S. Mis, 59——2 
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organ, the antherozoid, borne in an antheridium, and a female, called 
in this order the cogonuim. The ofder is divided into two suborders, 
in which, although the general plan of reproduction is the same, the 

details vary. 

VAUCHERIE @.—This suborder includes a number of species of green 

algze which form dense turfs upon the mud in brackish ditches and 
rivers, or else loosely floating masses of green filaments. They may 

generally be recognized at sight by their deep-green shining color and 

velvety appearance. They consist entirely of long green threads, which 

occasionally branch, but which are destitute of any cross-partitions ex- 

cept at the time of reproduction. The non-sexual reproduction is by — 

means of zoospores. A cross-partition is formed near the end of a 

filament, and in the cell thus cut off from the rest of the plant a single 

very large zoospore is formed. In some species the zoospore escapes 

through an opening in the apex of the cell, and when free its whole sur- 

face is seen to be covered by a large number of vibratile cilia. In other 

species the cell containing the zoospore breaks off from the rest of the 

plant and the zoospore remains in a more or less passive condition. 

The antheridia grow from the sides of the filaments, and are either in the 

form of oblong, at times nearly sessile, cells, or else a lateral shoot is 
formed which ends in one or more convolute processes, at the tips of which 

a cell is cut off from the rest. The antherozoids are very small bodies 

with two cilia. The oogonia, or female organs, are generally situated 

near the antheridia, and are irregularly ovoid, with a blunt tip. The 
cell contents collect in a roundish mass at the center, called the oosphere, 
while at the tip of the oogonium is a mass of slimy substance. At the 

time of fertilization the antheridium opens and discharges the anthero- 

zoids and the tip of the oogonium opens to admit the antherozoids, which 

remain for a short time in the interior of the oogonium and then with- 
draw. Theoogonium is then closed and, the oosphere, which before fertili- 

zation was merely a mass of protoplasm, has now formed around it a 

wall of cellulose, and ripens, forming an oospore. The oospore finally 

escapes from the oogonium and germinates. 

FucAcr a.—This suborder includes the rock-weeds, Fuci and Sargas- 
sum, of our coast, which constitute the bulk of the olive-brown sea-weeds 

found between tide-marks. The admirable paper of Thuret on the fer- 

tilization of J’ucus leaves nothing to be desired on that subject, and his 
observations are now so widely known in this country that little need 

be said in this connection. In the two common rock-weeds of our coast, 
Fucus vesiculosus and F. nodosus, the two sexes are on distinct individuals. 

In Ff’. evanescens and IF. furcatus they are on the same individual. The 

Fuci fruit principally in winter and spring, but /. vesiculosus may be found 

in fruit throughout the year. In the last-named species, if we examine 

the swollen tips of the frond, we find certain granular bodies, which on 
section are seen to be sacks opening outwards. The sacks are called 
conceptacles. The male plant can generally be distinguished from the 
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female by the brighter color of the tips which bear the conceptacles. 
A section through the conceptacles of the male plant, as in Pl. IX, Fig. 2, 

shows a number of branching filaments which line the interior of the 

conceptacle. Aitached to the filaments are oval bodies, the antheridia. 

The antheridia contain the antherozoids, which are ovate and provided 
with two cilia attached at the side. Usually about day-break the an- 

theridia discharge their antherozoids, which then swim about in the water 
until they reach the female plant. <A section through the tip of a 

female plant shows a number of conceptacles similar in shape to those 

of the male plant. On the walls of the conceptacle there are paraphyses, 

and scattered among them are the oogonia, as shown in Pl. LX, Fig. 1. 

The oogonia are oval and seated on broad short pedicels. In Fucus 

vesiculosus the contents of the oogonia divide into eight oospheres, which 

are at first angular, but afterwards become spherical. The oogonia be- 

come free from their attachments, and the wall, which is really double, 
ruptures, and the oospheres escape into the water. In this condition 

they are merely spheres of protoplasm. The antheridia then collect 

around the oospheres in large numbers, and the mass begins to ro- 

tate. The rotation continues for a short time, and when it ceases the 
antherozoids withdraw and soon perish. It is not yet certain whether 

one or more of the antherozoids really penetrates into the substance of 

the oosphere during the revolutions. As soon as it comes to rest the 

oosphere takes on a cell-wall of cellulose and becomes an oospore, which 

after an interval of rest begins to divide so as to form eventually a new 

frond. 

DicTyorTE a.—Although no members of this order are known on our 

coast north ot North Carolina, the order cannot pass unnoticed in the 
present article, because it forms a connecting link between the Pucacee 

and Pheosporee on one hand and the Floridee on the other. The 
species are olive-brown and form expanded membranous fronds. Three 

kinds of reproductive organs are known, antheridia, spores, and tetra- 

spores. All are formed by outgrowths from the superficial cells. The 

tetraspores are formed, as the name implies, in fours in a mother cell, from 
which they escape and then readily germinate. The spores are borne 

singly in a mother cell. The antheridia are composed of a number of 

oblong cells, which become divided by numerous longitudinal and trans- 

verse divisions into small cells, each of which contains an antherozoid. 
The Dictyotacew resemble the Floridee in having tetraspores and 

spores which germinate without first passing through a zoosporic con- 

dition. The action of the antherozoids is at present unknown, and the 

spores of this order cannot be the product of a fertilization such as we 

find in the Floridee. 

FLORIDE &.—This order is the same as the Rhodospermee of Harvey’s 

Nereis. The species composing it form a very natural group, and are, 

with the exception of a few genera, entirely marine. Their color is al- 

ways some shade of red or purple when they are growing in their nor- 
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mal condition. When, however, they grow in positions where they are 

much exposed to the light they become green, and in decaying they pass 

through various shades of orange and yellow to green. Their favorite 

place of growth is below low-water mark and in deeper water, but some 

species grow in tide-pools. The fronds vary in structure in the different 

genera, but as a rule they are less complicated than the fronds of the 

Fuci and Laminariew. The non-sexual mode of growth is by means of 
bodies called tetraspores, formed by the division of a single cell into four 

parts. The divisions may be at right angles to one another, when the 

tetraspore is said to be cruciate; they may be parallel to each other, in 

which case the tetraspore is said to be zonate; or they may be arranged 

as in Pl. XI, Fig. 1 a, when it is said to be tripartite. The tetraspores may 

either be isolated or collected in wart-like masses, called nemathecia. 
The individuals which bear the tetraspores are, with rare exceptions, dis- 
tinct from those which bear the sexual fruit or cystocarps. Occasionally 

both kinds are found on the same individual, as sometimes happens in 

Callithamnion Baileyi and Spyridia filamentosa. The tetrasporic plants, 

taking the order as a whole, are decidedly more abundant than those 
which bear the cystocarps. The sexual fruit, called the cystocarp, is 

formed by the action of antherozoids upon a structure called the 

trichogyne, which forms a part of the procarpe. The antherozoids are 

small colorless spheres, destitute of cilia. They are borne singly in 

cells, which are agglomerated in various forms, which differ in the dif- 

ferent genera, but are usually either in the shape of short, dense tufts, 
or else are siliculose in outline. Im Chondria the antheridia cover the 

surface of irregular disk-like branches, and in membranous genera 

they form spots on the surface. 

The name of procarpe was given by Bornet and Thuret to the collec- 

tion of different cells, of which the female organ is composed before 

fertilization. The procarpes are borne on the younger parts of the frond 

generally near the surface. The cells of which they are composed may be 

divided into two sets—those which take part in the act of fertilization 

and those from which the spores are formed. The former consists of 

the trichogyne, a long, slender, hyaline hair, at whose base is the 
trichophore. The latter set, called by Thuret and Bornet the carpogenic 

cell or system, varies in the different genera, and is in most cases too 
complicated to be explained in the present article. In the simplest gen- 

era, as in Nemalion and Batrachospermum, the antherozoids come in con- 

_ tact with the extremity of the trichogyne, where they remain fixed for 

a considerable time. The contents of the antherozoid, or antherozoids— 
for more than one may be attached to the trichogyne—pass into the 

trichogyne, and, in consequence of this action, a change takes place in 

the trichophore, which divides, the divisions growing into short fila- 

ments, which are formed into chains of spores by transverse divisions. 

In this case the trichophore represents the carpogenic cell. In Nemalion 

the cystocarpic fruit isa globular mass of spores, arranged in filaments 
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and destitute of any general envelope. In by far the greater number of 

genera the spores are not formed by direct outgrowths from the tricho- 

phore. In Callithamnion, for instance, the fertilizing influence is propa- 

gated from the trichogyne, through the trichophore and the cells below it 

which constitute the trichophoric apparatus, to certain lateral cells, from 

which by repeated cell-division the spores are formed. In Dudresnaya the 

cells of the trichophoric apparatus send out a number of lateral tubes, 

which, in turn, convey the fertilizing impulse to certain modified branches 

in other parts of the frond, so that, in reality, the cystocarp is formed 
at some distance from the trichogvne by means of which it has been 

indirectly fertilized. A similar mode of fertilization is known in Polyides 
and, according to Professor Schmitz, in the Squamariew. The cystocarps 

are sometimes naked, that is, without a special membranous envelope, 

as in Nemalion, but they not unfrequently are contained in a concepta- 

cle or pericarp. In the latter case, the development can only be studied 
with difficulty, because the conceptacle, which originates from some of 

the cells below the trichophore, develops more rapidly than the rest of 

the eystocarp, and so shuts out from view the process of the formation 

of the spores. It is impossible in the present article to enter into the 

details of the development of the cystocarp in this complicated order, 

but the reader interested in the subject is referred to the superb work 

of Thuret and Bornet, Etudes Phycologiques, and the hardly less admi- 

rable Notes Algologiques, of the same authors, for a masterly exposition 
of the subject. 

MODE OF COLLECTING AND PREPARING SEA-WEEDS. 

The collector of sea-weeds should be provided with a pail of tin or 

wood, or, better still, with one of papier maché if it can be procured, in 
which he should place a number of large wide-mouthed bottles and several 

small bottles, and one or two vials filled with alcohol should not be forgot- 

ten. A knife is needed for scraping crustaceous alge from stones, and a 

geologist’s hammer and chisel are often useful. A hand-net, with along, 

stout, jointless pole and net with small meshes is a necessity. Clothes for 

wading are also indispensable, since the best collecting grounds are 
below low-water mark. If the collector is not already sufficiently en- 

cumbered, he may throw a common botanical collecting-box over his 

shoulder, as it will serve to carry the coarser species. Collecting on 

sandy or gravelly beaches is very simple. One finds there only the 
Floridee and larger brown sea-weeds which are washed ashore after a 
storm. It is only necessary to pull over the heaps of refuse at high- 

water mark, or to dip up with a net the specimens which are floating at 

low-water. Collecting on beaches is uncertain, because it is only at 
certain times that specimens are washed ashore. On rocky shores, on 

wharves, and on the eel-grass we are always sure to find something. 

One should examine the surface of rocks wet with the spray, the bases 

of the stalks of the marsh-grasses, and even the surface of mud which is 
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overflowed at high tide. Here one will find an abundance of Crypto- 
phycee and some Chlorosporee. Pools, more especially rocky pools, are 

rich in Chlorosporee and the filamentous Phwosporee. The richest local- 
ity is just beyond low-water mark, especially at the spring tides. One 

should carefully scrape old wharves and piers. This is best done at 

low tide from a boat. A long-handled net with a scraper on one side 

is the best thing, but any stout net will do. By scraping old wood- 

work which looks very unpromising one sometimes gets the rarer Calli- 

thamnia and other delicate alge. A number of interesting species are 

also to be found growing on eel-grass, which may be reached at low tide 

by wading, or, better still, by boat. 

For botanical purposes the dredge is not of very great service. One 

sometimes secures by its means rare species, but, as a rule, a day of 

dredging is a day wasted. Most alge grow on rocky bottoms where 

the dredge does not work well, in fact not so well as grappling hooks. 

The best opportunity for dredging is on a shelly bottom, where several 

rare species are found. Good specimens are not unfrequently brought 

up by fishermen on their nets. The different species when collected should 

be cleaned of sand and small animals and placed in bottles, each species 
in a separate bottle. This is absolutely necessary in case of genera like 

Cladophora and Ectocarpus, which would otherwise be hopelessly en- 

tangled. The small. specimens and those to be kept for microscopic 

study should be put into alchohol. The coarse species which are merely 

to be mounted and are not to be studied should be put dry into the pail. 

Anything to be studied should be kept in plenty of water, or, if not to 

be studied in a short time, be put immediately into alcohol. It is, how- 

ever, useless to put into alcohol large quantities of sterile specimens of 

genera, like Cladophora, the species of which are characterized by their 

branching and not by microscopic structure. Sea-weeds are best mounted 

in salt water, that is, in this way they are in a more natural condition 

for after-study, and if one is able to procure plenty of salt water it is 

best always to mount in it. However, one may be stopping at a dis- 

tance from the shore,in which case it is possible to make use of fresh 

water. Besides, if salt water is used continually the driers become 
saturated with salt, and it is then impossible to prepare specimens in 

the damp weather so frequent at the sea-shore. As amatter of economy, 

one had better mount only the finer and most important specimens in 

salt water and the rest in fresh water. 

The larger sea-weeds, as the rock-weeds and devil’s aprons, should be 
allowed to soak several hours in fresh water before being mounted. 

They can then be pressed in the same way as flowering plants, and, when 

dried, mounted on the ordinary herbarium sheets. If anumber of large 

specimens are to be prepared, itis best to hang the plants up as soon as 

they are gathered and allow them to dry, and they can afterwards be 

soaked out at leisure in fresh water. The collector should know that 

there are probably no plants which so quickly spoil driers as the species 
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of rock-weed. For mounting the smaller species one should have two 

or three shallow dishes of salt water,in which the plants are to be 
washed and floated out, and a deep basin of either salt or fresh water, 
as the case may be, for mounting. A zinc tank, one of whose sides is 

slanting, is convenient for mounting, but is rather an awkward thing 

to carry about in travelling. The specimens to be mounted are put into 

the basin and floated out; a piece of paper is slipped under them and 

they are lifted out of the water. A moderately thick unglazed paper is 

best for mounting, although almost any kind will do, provided it is not 

very thin. Many ladies make use of photographer’s cards. 

With a little practice it is perfectly easy to remove sea-weeds from 

the water, but to prevent the specimen slipping off the paper or to one 

side of the paper it is best to put the middle finger under the center of 

the paper and raise it so that the water drains off equally on all sides. 

Some slip a pane of glass under the paper, and lift it out of the water 

in that way. The papers should then be left in an inclined position for 

a short time, so that the superfluous water may run off. They are then 

to be put on the driers and covered with a piece of muslin or other thin 

white cloth, from which the glazing has been removed by washing. Very 

gelatinous specimens should be exposed for some time to the air before 

pressing. The driers should be of bibulous paper and the best material, 

but unfortunately the most expensive, is thick white blotting-paper. 

The specimens are to be laid on the paper and covered with a cloth, 

and then another layer of paper is placed above, and so on. The best 

form of press is a board with a number of stones for weights. The 

driers should be changed morning and night until the specimens are 

dry. Some of the smaller species dry in a few hours; others re- 

quire two or three days. Great pressure is to be avoided, and the 

specimens, if prepared in fresh water, should not be allowed to remain 

long in the water. Most small species adhere to the papers naturally ; 

others require to be fastened with gum. Besides mounting specimens 

on paper, it is a very good plan to prepare specimens of fruit or any 

small filamentous species on pieces of mica or glass. Fragments of 

mica good enough for the purpose can be obtained for a very small 

sum of those who manufacture air-tight stoves. Specimens prepared on 

mica can be moistened and at once used for microscopic study. All 

really microscopic forms, such as Gleocapsa, Clathrocystis, &e., had better 

be mounted on micaor glass than on paper. A difficulty is experienced 

in preparing corallines and other calcareous forms. If prepared in the 

same way as other sea-weeds, they become very brittle, and are often 

ruined by transportation. Various means have been devised for making 

them less brittle—such as painting them with a thin solution of gum. 

A better method is to paint them with a hot solution of isinglass which 

has been boiled for a few moments in alcohol. The habit may be pre- 

served, although the structure is somewhat injured, by immersing coral- 
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lines for a short time in some dilute acid, which, by removing the ealca- 
reous matter, renders the specimens more flexible. 

As we have said, selected material for future study should be put into 
alcohol. Several other preserving fluids have been recommended, but 
none in the long run do as well as alcohol. Some species de well in 

glycerine, especially parasites like Streblonema and Bulbocoleon, which 
grow in the fronds of other species. A one per cent. solution ef osmic 

acid is a favorite preserving fluid of some botanists. Certain sea-weeds, 

as the Phaosporee, can be mounted for the microscope in almost any 

of the ordinary mounting fluids, and keep very well. The Floridec, on 

the other hand, do not keep at all well, and after a few months the pre- 
parations begin to spoil. A saturated solution of ealcic chloride, a mix- 
ture of glycerine and acetic acid, half and half, boiled and filtered, weak 
solutions of carbolie acid, or a one per cent. solution of osmic acid are all 

about equally good for mounting alge. As we have said, Phwosporee 

generally do well and Florideew badly, but one sometimes has success 

even with the latter. 
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ORDERS AND SUBORDERS# 

OF 

MARINE ALGA OF NEW ENGLAND. 

ORDER I. CRYPTOPHYCEA. 

Suborder CHROOCOCCACE &. 

NOSTOCHINE ZA. 

ORDER Il ZOOSPOREA. 

Suborder CHLOROSPOREZ. 

BRYOPSIDEZ. 

BOTRYDIEZ. 

PHHOSPOREZ. 

ORDER III. OOSPOREA. 

Suborder VAUCHERIEZ. 

FUCACEZ. 

ORDER IV. FLORIDEA, 

Suborder PORPHYRE. 

SQUAMARIEZ. 

NEMALIEZ. 

SPERMOTHAMNIEZ, 

CERAMIEZ. 

SPYRIDIEZ. 

CRYPTONEMIEZ. 

DUMONTIE. 

GIGARTINEZ&. 

RHODYMENIEZ. 

SPONGIOCARPEZ. 

GELIDIEZ:. 

HYPNEZ. 

SOLIERIEA. 

SPHZ ROCOCCOIDEZ. 

RHODOMELEZ. 

CoORALLINE.Z. 

“An artificial key to the genera of New England alg will be found at the end of 

this paper. 



 —_—ae 

26 REPORT OF COMMISSIONER OF FISH AND FISHERIES. 

OrpeR I. CRYPTOPHYCEA, Thuret. 

Algz composed of cells which are either isolated or imbedded in 

mucus, so as to form colonies, or united in the form of filaments. Color 

usually bluish green, sometimes brown, purple, or pink. Reproduction 

by hormogonia or non-sexual spores. Sexual reproduction unknown. 

We have retained the name given by Thuret, in Le Jolis’s Liste des Algues Marines 

de Cherbourg, to the group of low alge in which sexual reproduction is unknown. 

Our species belong to the Schizophyte of Cohn (Beitriige zur Biologie der Pilanzen, 

Vol. I, p. 202), which also includes the minute forms commonly known as Bacteria. 

Most of the species here enumerated are bluish green, owing to the presence of phy- 

cochrome, and would be placed by some writers in the order Phycochromacew. Some 

are destitute of phycochrome and have been placed by different writers in the Chroo- 

coccacee and Palmellacew. Ngeli, in Die Niederen Pilze, is of the opinion that the 

Bacteria should not be classed with the Phycochromacea, as in the Schizophyte of Cobn, 

but one cannot expect to make a satisfactory classification of forms in which no sexual 

reproduction has, as yet, been discovered. The Protophytes of Sachs’s Text-Book 

include all the Schizophyte of Cohn, together with the Palmellacew and Saccharomycetes. 

From the nature of the plants themselves, none of the above classifications can be 

considered of decided scientific value, and, regarding the question of convenience 

alone, we have adopted the name Cryptophycew as expressing sufficiently well all the 

marine Protophytes of our coast, whether they contain phycochrome or not. The 

order is divided into two suborders, as follows: 

a. Cells free, or united by a gelatinous intercellular substance into fami- 

lies which never form true filaments....-. .-. CHROOCOCCACE 2. 

b. Cells arranged in filaments........-..... ocieeece. --NOSTOCHINE 4. 

Susorper CHROOCOCCACE/E. 

(Gleogene, Cohn in part.) 

i. Cells free ‘or united in twos Or TOUTS one emo oe Chroococcus. 
2. Cells united by a mucous intercellular substance into amorphous 

[Notr.—In the following descriptive part of the present paper the synonymy of the 

species is carried only so far as to enable the reader, in the first place, to recognize 

the more common synonyms and also the works in which the synonymy is given in 

full, and, in the second place, to give a reference to the more accessible works in 

which the different species are figured. Of the latter frequent reference is made to the 

Nereis Boreali- Americana and Phycologia Britianica of Harvey, to the Etudes Phycologiques 

and Notes Algologiques of Bornet and Thuret, and the Tabule Phycologice of Kiitzing. 

For a list of descriptive works consulted the reader is referred to the end of this paper. 

All microscopic measurements are given in fractions of a millimeter, but gross meas- 

urements of objects more than half an inch in diameter are given in feet and inches, 

as the divisions of the meter are not, in this country, readily applied to objects which 
can be seen by the naked eye. 

Unless otherwise stated, the localities given are those in which the writer himself 
has collected the species, but in the case of common species it has been considered un- 

necessary to give special localities. } 
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colonies. Intefcellular substance generally forming concentric 

Serene Mea ere ie 210 ce) |i ie ge ee Gleocapsa. 

3. Cells united in colonies of definite shape. 

a. Cells arranged in the form of an irregular sphere, which becomes 

finally hollow and net-shaped ...............--... Clathrocystis. 

b. Cells arranged in several layers forming a solid spheroidal body. 

Polycystis. 
ce. Cells united in branching dendritic masses -........ Entophysalis. 

CHROOCOCCUS, Neg. 

((From ypooc, the color of the body, and xoxkoc, a berry.) 

Cell division taking place in all directions, cells spherical, solitary, 

or united in twos or some multiple of two, free, 7. ¢., not united into 

families by means of an intercellular substance. 

According to Niegeli, the principal distinction between Chroococcus and Glaocapsa 

lies in the fact that in the former genus the cell-wall is thin, while in the latter it is 

thick and formed of concentric layers. This difference, however, is not constant, as in 

Chroococcus turgidus the cell-wall is comparatively thick, whereas in Glwocapsa crepi- 

dinum the cell-wall isreduced to a minimum, A more characteristic distinction seems 

rather to be the existence of an intercellular substance in Glaocapsa which binds the 

cells together, but which is wanting in Chroococcus. 

C. TURGIDUS, Neg. (Protococcus, Kiitz., Tab. Phyc., Vol. I, Pl. 6, 

Fig. 1.—Hematococcus binalis, Hassal, Fresh-water Alge, p. 331, Pl. 

82, Fig. 2.) 

Cells bluish green, oval, usually single or binate, about .02™™ to 

.025™™ in diameter, surrounded by a thick cell-wall. ; 

Cape Ann, Irs. A. L. Davis; Europe. J resh water and marine. 

Found on slimy rocks and piers upon which species of Calothrix, Lyngbya, &c., are 

growing. Probably common throughout New England, The size of the cells varies 

very much. What we have given above is an average measurement, 

GLQOCAPSA, (Kiitz.) Neg. 
(From yAoog, sticky, and kaypc, a box.) 

Cell division taking place in all directions, cells spherical, with thick 

walls, solitary or united in families, which are surrounded by a gelatin- 

ous substance which is generally in concentric layers around the cells. 

Spores known only in G. stegophila, Itzigs. (@. Itzigsohnii, Bornet mscr.). 

This genus, if we adopt the views of the advocates of Schwendener’s theory, forms 

the gonidia of the lichen genera Synalissa, Omphalaria, &c. 

G. CREPIDINUM, Thuret, Notes Algologiques, p. 2, Pl. I, Figs. 1-3. 

(Protococcus, Thuret, in Mém. Soc. Natur. Cherbourg, Vol. Il, p. 388; 

Le Jolis, Liste des Algues Marines de Cherbourg, p. 25; Farlow, List 
4 



. 

28 REPORT OF COMMISSIONER OF FISH AND FISHERIES. 

of Marine Alga, 1876.—Pleurococcus, Rah., Flora Europ. Alg., Sec. III, 

Pp: co.) “Fl 1, Hig, 1. ° 

Cells spheroidal, yellow, about .0035™" to .005™™ in diameter, im- 

bedded in an olive-brown gelatinous stratum, occasionally single, usually 

united in twos or some multiple of four. 

Eastport, Maine; Gloucester, Mass.; Newport, R. L.; northern coast 

of France. 

We found this species abundant in October, 1875, on the wharves of Eastport, where 

it formed thin gelatinous layers of a dark-brown color at high-water mark. It prob- 
ably occurs at high-water mark on wharves along our whole coast. This species is said 

by Thuret to form the gonidia of Verrucaria halodytes, Nyl., a species which we are 

informed by Prof. Tuckerman is not known to lichenologists in this country. In 

the present species the concentric layers of the gelatinous envelope of the cells is 

wanting. The color of the cells is quite constantly brownish yellow, but occasion- 

ally they become dark green. The average diameter of the cells in American speci- 

mens seems to be slightly less than Thuret’s measurement. 

POLYCYSTIS, Kiitz. 

(From zrodve, many, and xvoric, a bladder.) 

Cells spherical, densely aggregated, united by an intercellular mucus 

into solid masses. 

In this genus we include Microcystis of Kiitzing, in which the colonies are isolated 

and not united in botryoidal masses, one being evidently an immature state of the 

other. 

P. ELABENS, Kiitz. (Microcystis, Kiitz., Tab. Phyc., Vol. I, Pl. 8, 

Fig. 1.) 

Cells bluish green, oblong, about .004"" in diameter, closely packed 

in solid colonies, which are aggregated in botryoidal masses. 

Wood’s Holl, Mass.; Europe. 

Common in summer on decaying alge, over which it forms slimy masses, mixed with 
species of Lyngbya, Microcoleus, &c. 

P. PALLIDA, (Kiitz.). 

Cells bluish green, oval, .005-7™™ x .007-9™. 

Newport, R. I.; Gloucester, Mass.; Europe. On Cladophor@ and Zos- 

tera. 

Differs mainly in the size of the cells from the preceding species. Our form agrees 
closely with European specimens. 

CLATHROCYSTIS, Henfrey. 

(From x«An¥por, a lattice, and xvoric, a bladder.) 

Cells minute, very numerous, imbedded in mucus, forming a colony 

which is at first solid, then hollow, and finally perforate. 

C. ROSEO-PERSICINA, Cohn, in Beitrége zur Biologie, Vol. I, Part III, 
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p. 157, Pl. VI, Figs. 1-10. (Microhaloa rosea, Kiitz., in Linnea, VIII, 
341.—Protococcus, Kiitz., Spec. Alg.—Pleurococcus roseo-persicinus, Rab., 

Flora Europ. Alg.—Cryptococcus roseus, Kiitz., Phye. Gen.; Le Jolis, 

Liste des Algues Marines; Crouan, Florule du Finistére; Farlow, List 

of Marine Alge, 1876.—Bacterium rubescens, Lankaster, in Quart. Journ. 

Micros. Science, Vol. XII, new series, p. 408, Pl. 22 and 23.) 

Cells very small, about .0025™™ in diameter, rose-colored. 

Whole New England coast; Europe. Both marine and in fresh water. 

Very common on decaying alg and on the mud, which it covers with a purplish-red 
film. It is also found on codfish in the Gloucester market, causing what is known as 

the red fish. This alga, of which the detailed history is given by Cohn and Lankas- 

ter, 1. c., after having been placed by different writers in several different genera, has 

finally been associated with Clathrocystis @ruginosa, Henfrey, a common fresh-water 

alga of Europe and the United States. Both species are at first minute and solid, but 

as they grow older become hollow, and at length portions become detached, leaving 

holes in the circumference. Although in Europe the species is found in fresh water as 

well as in salt, it has not yet been observed in the interior of this country. 

ENTOPHYSALIS, Kiitz. 

(From evro¢g and gvaadic, a bladder.) 

Cells united in colonies, which assume a dendritic form. 

The genus is founded on Entophysalis granulosa, a species of the Mediterranean, re- 

ferred by Zanardini to the Palmellacew, but more correctly by Thuret and Bornet to 
the Chroococcacee. 

EH. MAGNOLLA, n. sp. 

Cells dark purple, .004-6™™ in diameter, united in twos and fours and 

imbedded in jelly, which forms a densely branching mass. 

Magnolia Cove, Gloucester, Mass. Rare. Autumn. 

This alga forms a thin slime on exposed rocks, in company with Glaocapsa crepidi- 

num. The ramifications of the frond are visible on careful dissection. The species is 

much smaller and differs in color from £. granulosa of Europe. The cells do not differ 

much in size from those of the Glwocapsa, but they are of an entirely different color 

and have the concentric arrangement of the cell-wall much better marked than in 

that species. The cells adhere together in twos, fours, or some multiple of four, and 

all are held together by a mucous mass, which branches in a very dense fashion. The 

genus Entophysalis is merely a Gleocapsa, which instead of being indefinitely expanded 

is densely ramified. 

SusorpeR NOSTOCHINE. 

é (Nematogene, Cohn in patt.) 

We have followed Thuret’s Essai de Classification des Nostochinées, 

Ann. des Sciences, 6 série, Tome I, in the arrangement of the genera. 

1, Filaments terminating in a hyaline hair..............---..--+-- 7 

Filaments destitute of a terminal hair... 0... 0.2.20. 6204 <e0 sianeven 
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2. Filaments furnished with heteroeysts.......- JES oe 10 

Filaments destitute of heteroCysts.........-..0.202cecsescene 3 

3. Filaments spirally twisted......... en Sod ee eee Spirulina. 

Filaments notstwisted : <j204 1. 36618 sci) = ble ois nid iw Sah te eee 4 

4. Filaments without a distinct sheath ...........-. 2... sneeeeeee 5 

Filaments formed of one or more colored trichomata contained in a 

transparentsheaths )2.cesen 2b Set Sees cea. A) eee 6 

“5. Cells: bluish ‘sreénzor purple: a) 2. se sme « Sen bianca Oscillaria. 

Cells colorless, or filled with minute black grains....... Beggiatoa. 
6. Sheath containing several trichomata................- Microcoleus. 

Sheath containing only one trichoma..... tills Sa, We i vee Lyngbya. 

7. Filaments free, forming tufts of indefinite extent.......-. Calothrix. 
Filaments united by a more or less firm gelatinous substance, 

frond of definite’ shape and /extenmbcco-..- = 55-5 cao ee 8 

8. Heterocysts basal, @. ¢., placed at the base of the principal filaments 

and branches) 3.062 22 i bh Bees ea 9 
Heterecysts intercalary t's. te eee ee Hormactis. 

9. Frond hemispherical or vesiculose, filaments radiating from the 

DaSe 2: AS Sane ee Phe een a eee ee os See Rivularia. 

Frond plane, filaments parallel. ,.......-.-..- ps au side ee Isactis. 
10. Filaments destitute of a sheath..............:....... Spherozyga. 

Filaments consisting of a trichoma in a sheath......... Nodularia. 

SPHAROZYGA, Ag. 

(From o¢acpa, a sphere, and (vyoc, a yoke. ) 

Filaments free, destitute of sheath. Spores produced in the cells adja- 

cent to the heterocysts. 

S. CARMICHAELII, Harv., Phyce. Brit., Pl. 113 a. (Cylindrospermum, 

Kiitz., Spec. Alg., p. 294.—Anabaina marina, Bréb.). PI. I, Fig. 3. 

Filaments flexuous, densely interlaced, forming slimy bluish-green 

expansions, cells cylindro-spherical, about .0035™™ in diameter, dimin-- 

ishing in size towards the end of the filament, terminal cell pointed. 

Heterocysts several in each filament. Spores oblong, usually one on 

each side of heterocyst, about .018™™" in length when ripe, rather more 

than twice as long as broad, at first green, then yellowish. 

Noank, Conn.; Wood’s Holl, Gloucester, Cambridge, Mass.; Europe. 
Summer. 

Probably a common alga along our whole coast in midsummer and autumn on 

decaying alge, looking like a shining emerald-green film. It occurs most frequently 

on the surface, but is also found at the depth of several feet. In his work on the 

Fresh-water Algz of America, Prof. H. C. Wood, jr., mentions the present species as 
occurring at Camden, N. J. We cannot, however, agree with him in placing it in 

. 
| 
. 
) 
| 
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the genus Dolichospermum of Thwaites. Ralfs, in Annals and Mag. of Nat. History, 

Vol. V, 2d series (1850), p. 325, following C. A. Agardh, who first described the genus 
Spherozyga (Flora, 1827), says that in Sphe@rozyga the spores are first formed from the 

cells nearest the vesicular cells (heterocysts), as is shown by Professor Wood’s figure, 

Pl. 3, Fig. 3, to be the case with the species from Camden. Neither can we regard 

S. Carmichaclii, Harv., as a synonym of Cylindrospermum polysporum, Kiitz., as given 

by Professor Wood. Although we have examined a large number of specimens, in 

only one instance have we found more than a single spore on each side of the het- 

erocyst, which is quite different from C. polysporum, Kiitz. 

NODULARIA, Mertens. 

(From nodulus, a little joint.) 

Filaments free, trichoma inclosed in a definite sheath, cells discoidal. 

Heterocysts at regular intervals. Spores numerous, contiguous, not adja- 

cent to the heterocysts. 

The genus Spermosira of Kiitzing is included under the above. 

N. HARVEYANA, Thuret, Class. des Nostoch. (Spermosira Harveyana, 

Thwaites, Phyc. Brit., Pl. 173c.) 

Filaments curved, cells discoidal, .0015-20 x .004™™, heterocysts 

.0035™" in diameter, spores numerous, about 4-8 together, spherical, 

.005-70™" in diameter. 

Charles River, Cambridge, Mass.; Europe. 

Found in small quantities, mixed with Sphwrozyga, in company with Ehizoclonium. 

SPIRULINA, Turpin. 
(From spirula, a small spiral.) 

Filaments simple, without a proper sheath, oscillating, spirally 

twisted. Spores unknown. 

S. TENUISSIMA, Kiitz., Phye. Brit., Pl. 105, Fig. 3; Farlow, List of 

Marine Alga, 1876. PI. I, Fig. 4. 

Filaments intricately interlaced, .0035™™ in diameter, hyaline, spiral, 

closely twisted, cell divisions scarcely visible, oscillations rapid. 

Eastport, Maine; Gloucester, Cambridge, Wood’s Holl, Mass.; Europe. 
This species is common at Eastport, where it forms, mixed with species of Oscil- 

laria, dark purple-colored patches on the wharves at low-water mark, and it is with- 

out doubt to be found in similar localities along the whole coast. 

We found at Wood’s Holl, in 1876, a species of Spirulina which formed a greenish 

film on decaying alge five or six feet below low-water mark, and the same species was 

collected by Mr. F. W. Hooper at Key West. It agrees closely with S. Thuretii, Crn., 

a species which differs from S. tenwissima, Kiitz., in having slightly smaller filaments, 

which are also less tightly coiled. It hardly seems to us, however, as though the 

difference was sufficient to separate the two species. A Spirulina with much finer 

filaments than in S. tenuissima, and with a much more open spiral, occurs at Wood’s 

Holl, but we have never found it in sufficient quantity to ascertain the species. 
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BEGGIATOA, Trevisan. 

(Named in honor of Francesco Secondo Beggiato, an Italian botanist.) 

Filaments simple, hyaline, no proper sheath, rapidly oscillating, 

cells filled with opaque granules. Spores unknown. 

A genus separated from Oscillaria only by its color, which is white to the naked 

eye, and by the granules of sulphur which often make the cell seem quite opaque 

when viewed with the microscope. The species give off a strong odor of hydric sul- 

phate, and are found in both fresh and salt water, especially in hot springs. The 

diameter of the filaments, an uncertain mark, is about the only guide to the distinc- 

tion of the species. 

B. ALBA, Treves, var. MARINA (Warming, Videnskab. Middels., 1875, 

Pls, Bigss6.7). 

Filaments .0036™™ in diameter, cell divisions indistinct, granules f 

usually irregularly placed. 

-Cambridge;. Europe. 

In brackish ditches. 

B. ARACHNOIDEA, Rab. (Warming, I. c., Pl. X, Figs. 2-4). 

Filaments .005-7™™ in diameter, cells narrower than broad, granules 

usually in bands parallel to the transverse cell-walls. 

Eastport, Maine; Wood’s Holl, Mass.; Europe. 

On dead alge. 

B. MIRABILIS, Cohn (Warming, I. ¢., Pl. X, Fig. 5). 

Filaments .016™™ (20-40, Warming) in diameter, cells a third as long 

as broad, granules arranged in bands. 

Cambridge, Mass.; Europe. 

There is a doubt about the accuracy of the determination of the specimensreferred 

to this species. It is much the largest of the genus found on our coast. The only 

specimens which we have measured were .016™™ in breadth, which agrees with the 
measurement of Cohn, but not with that of Warming. We have the impression, 

however, that we have seen larger specimens than those measured. 

Leptothrix rigidula, Kiitz., is found at Wood’s Holl, on Lctocarpus and other alge. 

The genus Leptothrix is now limited to small species related to Bacillus. The pres- 

ent species is parasitic on Letocarpus and Cladophora, on which it forms white fringes 

in midsummer. The filaments are about .002™™in diameter. The cell divisions are 

very indistinct. The species may possibly be the same as Beggialoa minima, Warm- 
ing, l. ¢., Pl. X, Fig. 10. 

OSCILLARIA, Kiitz. 

(From oscillo, to vibrate. ) 

Filaments simple, destitute of distinct sheath, oscillating, bluish 

green or dark purple. 

The species of this genus are found on mud, wharves, and wood work. They are 

not usually found pure, but mixed with Spirulina, Lyngbya, &c. The following are 

all to which we care to give a name, but not by any means all which occur with us. 
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O. Limos, Kiitz., var. CHALYBEA, Tab. Phye., Vol. I, Pl. 41, Fig. 3; 

Le Jolis, Liste des Algues Marines. 

Filaments .008-9™™ in diameter, flexuous, apex obtuse, oscillations 

marked, cells about half as long as broad, purplish colored. 

Eastport, Maine; Europe. 

Forming a slimy layer on piles. Our specimens seem to agree well with specimens 

from Cherbourg. OQ. littoralis, Harv., of Crouan’s Alg. Finistere, No. 325, is apparently 

very near to this, if not the same. 

O. SUBULIFORMIS, Harv., Phye. Brit., Pl. 251 b. 

Filaments .006-74™™ in diameter, at the end tapering to an incurved 

point, cells about one-third as long as broad, bluish green. 

Charles River, Cambridge; Europe. 

O. SUBTORULOSA, (Bréb.).  (Phormidium subtorulosum, Bréb., in Kiitz. 

Tab. Phyc., Vol. I, Pl. 49, Fig. 5.) 

Filaments .003-4™™, cells nearly cuboidal, with rounded angles, so 

that the filament appears slightly crenate. 

Eastport, Maine; Wood’s Holl, Mass.; Europe. 

To this species is doubtfully referred a form common on wharves at Eastport 

and on the government wharf at Wood’s Holl, where it forms slimy patches, mixed 

with Spirulina, &c. The filaments of this species bear a decided resemblance to the 

trichomata of Microcoleus chthonoplastes, and it may perhaps be a question whether 

they are not really a stage of that species in which the trichomata have escaped from 

the enveloping sheath. Opposed to this view is the large quantity of filaments and 

apparently an entire absence of empty sheaths. That the trichomata of MJ. chthono- 

plastes often escape from the sheath can easily be seen, but how long they remain free 

and how rapidly they increase under such circumstances is uncertain. 

MICROCOLEUS, Desmaz. 

From pixpoc, small, and coAcoc, a sheath. ) [tKpoc, ? ? 

Filaments slowly oscillating, destitute of heterocysts, several united 

in a single gelatinous sheath, which is either simple or branching. 

M.CHTHONOPLASTES, Thuret. (Oscillatoria chthonoplastes, Lyngbye— 

Chthonoblastus Lyngbei, Kiitz.— Microcoleus anguiformis, Harv., Phye. 

Brit., Pl. 249; Kiitz., Tab. Phye., Vol. I, Pl. 57.— Chthonoblastus angut- 

Jformis, Rab., Flora Europ. Alg., Sect. II, p. 133.) PIL. II, Fig. 3. 

Sheaths elongated, fusiform, being six or more times broader in the 

center than at the extremities, simple, several twisted together so as to 

form a green stratum, filaments dark green, about .005"™ in diameter, 

intricately twisted together, three or four only at the extremity of the 

sheath, but very numerous at the center, where the sheath is frequently 

ruptured, allowing the filaments to protrude; cells as long as broad, or 

a little broader, terminal cell acutely pointed. 
S. Miss. 59—3 
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Wood’s Holl, Mass.; Atlantic shore of Europe. Summer. 

A species easily recognized and probably'common along the New England coast in 

summer, but rarely found in sufficient quantities to make herbarium specimens. It 

is usually found in small streaks, so entangled with other Nostochinew and Conferve as 

to be quite inextricable. At times it is found tolerably pure on the old stalks of Spar- 

tina, between tide-marks. Pure specimens may be obtained by allowing specimens 

in which filaments of this species are entangled to remain overnight in a shallow 

dish of salt water, when the Microcoleus will have freed itself from other substances 
and come to the surface. As generally found, the plant looks like an attenuated corn- 

ucopia, owing to the rupture of the sheath in the middle, allowing the filaments to 

project. This is shown in Harvey’s figure, 1]. c., and also in Pl. II, Fig. 3, where only 

half of the plant has been drawn. Normally the sheaths are about a quarter of an 

inch leng, about .075™™ broad in the middle, and tapering to about .012™™ at the 

ends. Color a deep bluish green. The filaments readily escape from their sheath, and 

might in this condition pass for a species of Oscillaria. 
MICROCOLEUS TERRESTRIS, Desmaz. (Chthonoblastus repens, Kiitz.), and M. VERSI- 

coLor, Thuret, are not infrequently found in muddy places in the interior of.New 

England. 

LYNGBYA, Ag. 
(Named in honor of Hans Christian Lyngbye, a Danish botanist.) 

Filaments free, each provided with a distinct sheath, simple, destitute 

of heterocysts, no proper oscillations. Spores unknown. 

L. MAJUSCULA, Harv.; Mermaid’s Hair. (OConferva majuscula, Dillw.— 

L. crispa, Ag. in part,—LD. majuscula, Harv., Phye. Brit., Pl. 62; Ner. Am. 

Bor., Part III, p. 110, Pl.47 a.) Pl I, Fig. 4 

Filaments long, forming floating tufts, crisped, about .028"™ to .032™™ 

in diameter, blackish green, sheath prominent, cells 8 to 10 times as 

broad as long. 

Cape Cod, Mass., to Key West; Europe; Pacific Ocean. Common 

and widely diffused. Summer. 

The Jargest, most striking, and most common of our marine Lyngby, easily recog- 

nized by the length and diameter of its filaments and its color, which is a blackish 
green. It forms during the later summer months large tufts upon Zostera and various 

other alg, and is often found floating free in considerable quantities. In the center 

of the masses the filaments are intricately twisted together, but on the surface they 

float out from one another, so as to deserve the common name of mermaid’s hair. In 

the older specimens the filaments are very much curled and twisted, forming the L. 
crispa of some writers. The sheath is always well marked, although, as is the case in 

all the species, it varies so much in thickness under different circumstances as to render 

it impossible to give accurate measurements. The heterocysts, ‘cellulis interstitiali- 

bus sparsis,” described by Rabenhorst in this species, Flora Europ. Alg., Part HU, 

p. 142, have, in reality, no existence. 

L, ®STUARH, Liebm. (L. wruginosa, Ag.—L. ferruginea, Ag., in Ner. 

Am. Bor., Part III, p. 102, Pl. 47 b; Phye. Brit., Pl. 311.) 

Filaments forming a verdigris-green stratum, about .016-18"" in diam- 

eter, sheaths distinct. 
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Gloucester, Mass., Mrs. A. L. Davis, and southward; Europe. Sum- 

mer. 

A common species of the New England coast, abundant in shallow, brackish pools, 

where it covers the exposed alge and Zostera. Much less striking than DL. majuscula, 

Harv., from which it is distinguished at sight by its brighter green color, changing to 

yellowish rather than blackish, by,the diameter of its filaments, which is about half 

that of LZ. majuscula, by its thinner sheath, and by forming thin strata rather than 

loose tufts. In the Ner. Am. Bor., Part III, the diameter of the filaments of L. majus- 
cula, Harv., is given as .05 inch, and that of the filaments of L. ferruginea, Ag., as .001 

inch, which is evidently incorrect, as one species is not fifty or even five times larger 

than the other. 

L. LUTEO-FUSCA, Ag. (DL. fulva, Harv., Ner. Am. Bor., Part III, 

p. 102, Pl. 47 f.) 
Filaments fasciculate, erect, greenish yellow, .008S-10"™" in diameter, 

sheath distinct. 

Exs.—Alg. Am. Bor., Farlow, Anderson & Eaton, No. 48. 

Stonington, Conn., Bailey; Noank,Conn.; Wood’s Holl, Mass., W. G. 

F.; Europe. 

Apparently a common alga of Southern New England, differing in its habit from all 

our other species of the genus, except L. tenerrima. It grows in large patches on 

stones and wood-work between tide-marks. The filaments are erect, from one to three 

inches high or somewhat higher, when in their best condition olive-colored, but 

more frequently a pale yellow. The thickness of the sheath, by which Harvey sepa- 

rated his L. fulva from L. luteo-fusca, Ag., is by no means constant, and the species 

cannot be kept distinct. As is the case in several of the species of Lyngbya, the sheath 

is sometimes two, three, or even a greater number of times thicker than at others. 

L. TENERRIMA, Thuret, mscr. 

Filaments slender, fasciculate, erect, bluish green, .0035"" in diam- 

eter, sheaths very thin. 

Gloucester, Mass., Mrs. A. L. Davis; Newport, R. I.; Europe. 

This species was first detected near Gloucester, by Mrs. Davis, growing apparently 

on sand-covered rocks. The filaments are bluish green, and not over a quarter of an 

inch high. The species will be easily recognized by the diameter of the filaments, 

which is decidedly less than that of any other of our species. Dr. Bornet, to whom 

a specimen was sent, considers our plant the same as that collected by the late M. 

Thuret, at Biarritz, France, and named by him ZL. tenerrima. I have since found it in 

considerable quantity at the base of the cliffs near the Winans mansion, at Newport. 

Li. NIGRESCENS, Harv., Ner. Am. Bor., Part III, p. 102, Pl. 47 d. 

“Filaments very slender, flaccid, densely interwoven into a fleecy, 

blackish-green stratum.” (Harvey, l. ¢.) 

Canarsic Bay, L. I., Hooper; Peconic Bay, Harvey ; on mud and on 

Zostera, Gloucester, Mass., Mrs. A. L. Davis. 

Var. MAJOR. 

Filaments formiug a dark-brown gelatinous stratum, .0152"" in diam- 

eter, Sheath thin. 
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Wood’s Holl. Common on Zostera. Summer. 
-~ 

From Harvey’s description, it would besdifficult to recognize this species. From 

an authentic specimen in our possession, collected by Harvey at Peconic Bay, the 

filaments are seen to be from .0095™™ to .01115™™ in diameter. The sheaths are dis- 

tinct, but less marked than in LZ. estuarii, from which the present species differs in 

the shortness and smaller diameter of the filaments, and in the color, which is a dark 

purple, at times almost black. The filaments differ from those of both LZ. majuscula 

and L. estuarit in being held together by an amorphous, gelatinous substance, sup- 

posed to be characteristic of the genus Phormidium. That genus, however, includes 

plants which are now properly assigned to other genera. 

We have often searched for this alga, but have never found a form which seemed 

to correspond exactly to Harvey’s specimen. The same alga has, however, been col- 

lected by Mrs. Davis at Gloucester. At Wood’s Holl is a Lyngbya, distributed in 

Alg. Am. Bor. Farlow, Anderson & Eaton, No. 47, which is not uncommon, forming 

patches several inches long on Zostera, and which resembles L. nigrescens closely in 

everything but the greater diameter of the filaments. Its sliminess and the delicacy 

of the filaments cause it at first sight to be-mistaken for diatomes. In drying, it be- 

comes somewhat greenish. This species, which resembles closely L. HKiitzingiana, 

Thuret (Phormidium, Le Jolis), we can regard only as a large variety of Harvey’s L. 

NiGrescens. 

CALOTHRIX, (Ag.) Thuret. 

(From «adoc, beautiful, and Ypcs, hair.) 

Filaments terminating in a hyaline hair, fixed at the base, free above, 

occasionally branching, growing in little tufts or strata of indefinite ex- 

tent, heterocysts present in most of the species, no oscillations. Spores 

unknown. - 

We adopt the genus with Thuret’s limitations, including, in part, the genera Schizo- 

siphon, Amphithrizx, Leibleinia, &c., of Kiitzing. 

a. Species growing in little tufts. 

C. CONFERVICOLA, Ag. (Leibleinia chalybea and amethystea, Kiitz.— 

C. confervicola, Ag., Phyc. Brit., Pl. 254; Notes Algologiques, Pl. 3.) 

Pl. I, Fig. 6. 

Tufts fasciculate, filaments dark bluish purple, attenuated, .018™™ in | 

diameter, heterocysts all basal, generally few in number. 

On alge of all kinds. Summer. Very common. Europe. 

C. CRUSTACEA, (Schousb.) Born. & Thur. (Schizosiphon fasciculatus 

and lasiopus, Kiitz.—Oscillatoria crustacea, Schousb.—Calothrix crus- 

tacea, Bornet & Thuret, Notes Algologiques, p. 13, Pl. IV.) 

Tufts fasciculate, filaments bright green, attenuated, .0125™™ in diam- 

eter, heterocysts intercalary, often. very numerous. 

Exs.—Alg. Am. Bor., Farlow, Anderson & Eaton, No. 49. 

On alge of all kinds, andon rocks. Summer. Verycommon. Europe. 

The two species just described are very common, certainly from Wood’s Holl to 

New York, and probably also northward, on all kinds of alg, on which they form 

fine tufts or fringes. The two species usually grow mixed together, but may be 
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easily distinguished under the microscope, C. confervicola being darker colored, the 

filaments thicker, and only furnished with heterocysts at the base, whereas in 

C. crustacea the heterocysts are scattered through the filament, often solitary, but 
sometimes as many as eight together, and frequently truncate. C. crustacea is also 
common on rocks. 5 

b. Species forming expansions. 

C. SCOPULORUM, Ag., Phyc. Brit., Pl. 58 6; Ner. Am. Bor., Part 

IIT, p. 105. 

Filaments forming strata of indefinite extent, flexuous, usually 

branching, .008-12™" in diameter, heterocysts basal and intercalary, 

sheaths thick, striate. 

Var. VIVIPARA. (C. vivipara, Harv., Ner. Am. Bor., Part III, p. 106.) 

Nahant, Wood’s Holl, Mass., W. G. F.; Rhode Island, Bailey; Eu- 

rope. Var. vivipara at Nahant, W. G. F., and Seaconnet Point, Bailey. 

Forming indefinite-shaped patches on rocks, on Rhizoclonium, and other prostrate 

alge. Apparently much less common than the two preceding species. It differs 

from C. crustacea in the flexuous habit of the filaments, which are loosely twisted 

around one another, in the much rarer occurrence of intercalary heterocysts, and in 

the color of the filaments, which is not a bright green, but generally brownish. The 

sheaths, too, become thick, dark, and striated. As is the case in all species of Calo- 

thric where the filaments are closely interwoven, the diameter of the filaments is 

greater and that of the sheath less, proceeding from within outwards. The variety 

vivipara is only a luxuriant form of the typical species. 

C. PULVINATA, Ag. (C. hydnoides, Harv.) 

Filaments densely packed, forming a dark-green spongy layer, united 

at the surface in tooth-like masses, flexuous, .006™™ to .0115™™ in diam- 

eter, heterocysts intercalary. 

Exs.—Alg. Am. Bor., Farlow, Anderson & Eaton, No. 50. 

Wood’s Holl, on wharves. Common. Europe. 

In this species the filaments are much more densely interwoven and flexuous than 

in any of the preceding species. It forms patches looking like a honeycomb, or like 

a small Hydnum, and can be torn from its attachment in pieces of considerable size. 

C. PARASITICA, Thuret. (Rivularia, Chauvin.—Schizosiphon, Le Jolis.) 

Filaments loosely united, forming a velvety film, bulbous at base, 

simple or only slightly branching, about .008-10™™ in diameter, 

heterocysts basal, obliquely truncate. 

On Nematlion multifidum, Newport, R. I.; Europe. 

Easily recognized by its bulbous base and obliquely truncate heterocysts, and its 

peculiar habitat. 

RIVULARIA, Roth. 

(Named from the fluviatile habitat of many of the species.) 

Frond gelatinous, more or less globose, filaments radiating, atten- 

nated, furnished with distinct sheaths, branching, a heterocyst at the 

base of each branch. 
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Few genera of alge have been divided by different writers into so many artificial 

and unsatisfactory genera as Rivularia. Some of the described genera are character- 
ized by striations or alterations of the sheath which. arise from age or unfavorable 

external conditions. Other so-called genera are characterized by the presence of 
parasitic plants in the thallus of a true Rivularia. As understood in the present arti- 

cle, the genus differs from Calothrix in the fact that the filaments are imbedded in a 
mass of jelly and the thallus is of a definite shape and extent. From Jsactis, which 

might be perhaps considered a subgenus, Rivularia differs in having its filaments 

radiate from a central point instead of being parallel to one another. From Hormactis 

it abundantly differs in the mode of formation of the filaments. In Rivularia the 

branches are formed by the division of the filament laterally, the upper part of the 

branch separating from the main filament, and the two being only in contact at the 

base of the branch, where a heterocyst is always to be found. In Hormactis the fila- 

ments push out sidewise in the form of an inverted V. The apex of the V then 

elongates upwards and, at the same time, the sides of the V elongate so that, in 

passing from the interior of the thallus outwards, instead of finding a series of fila- 

ments spreading out fan-shaped, we find the filaments converging two by two, 

which finally unite into single filaments near the surface of the thallus. Moreover, 

the heterocysts in Hormactis are intercalary, not basai. In none of our marine species 

of Rivularia have spores been seen, but spores are found in some fresh-water species of 

Gleotrichia, a genus closely allied to, if not to be included in, Rivularia. 

R. ATRA, Roth. (Zonotrichia hemisperica, Ag.—Euactis amena, atra, 

confluens, hemispherica, Lenormandiana, marina, Kiitz.—Linckia atra, 

Lyngb.—R. atra, Phye. Brit., Pl. 239.) Pil. II, Fig. 2. 

Thallus solid, globose or hemispherical, varying in size from that of 

a head of a pin to half an inch in diameter, dark glossy black, 

filaments straight, .0038—45™" in diameter, heterocysts about as broad as 

or rather broader than the filaments, usually somewhat pointed. 

Var. confluens, flattish, owing to the coalescence of several individuals. 

Common along the whole coast, on stones, alge, and stalks of Spartina, often in 

company with Jsactis plana. Distinguished by its dark, shining color and usually 

hemispherical shape. It is generally minute in size, but occasionally grows as large 

as a pea or somewhat larger. The variety conjfluens resembles, to the naked eye, 

Isactis plana, but is decidedly thicker. Microscopically the two are quite different. 

R. PLICATA, Carm., Phye. Brit., Pl. 315. (Physactis, Kiitz.) 

Thallus at first solid, soon becoming hollow, plicato-rugose, folds 

sinuous, filaments flexuous, .003-4™ in diameter, heterocysts nearly 

spherical, about as broad as the filaments. 

On mud and Spartina roots. Cohasset Narrows, Wood’s Holl, Mass., 

W. G. F. Common. 

Although as yet known to occur only at the two above-named localities, this species 

will probably be found to be common along the whole New England coast, but it 

is certainly less common than the preceding species. Its favorite habitat is the mud 
jn which Spartina is growing, between tide-marks. It attains a larger size than R. 

atva, is almost always hollow, and easily recognized by its cerebriformly plicate sur- 

face. The substance is softer than in R. atra, the filaments are slightly narrower and 

less closely packed together, and the heterocysts are rather more spherical than in that 
species. 

R. nospita, Thuret (Huactis hospita and prorumpens, Kiitz.), which differs from the 

—s 
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preceding species in having filaments .008™™ to .012™™ in diameter, was recognized by 

Dr. Bornet in company with &. plicata in a specimen from Cohasset Narrows. As we 

have not been able to recognize the species in any of our own specimens from the 
same locality, the presumption is that it is not very common, 

ISACTIS, Thuret. 
(From coo¢, equal, and atic, a ray.) 

Frond plane, composed of parallel filaments, held together by a tough, 

gelatinous intercellular substance, ending in a hyaline hair, hetero- 

cysts basal, ramifications few. Spores unknown. 

This genus differs from Rivularia only in that the filaments are parallel to one 

another so as to form a flat frond, whereas in Rivularia they radiate from a central 

point and form more or less spherical fronds. It might with propriety be considered 

a subgenus under Rivularia. 

I. PLANA, Thuret, 1. c. (Dasyactis, Kiitz.—Physactis atropurpurea, 

obducens, Kiitz.) Pl. I, Fig. 2. 

Frond flat, thin, dense, dark green, outline irregular, filaments 

.0076-95"" in diameter, .12—.15"™ high sheaths qften torn and striate. 

Whole New England coast ; Europe. 

Very common on rocks, Fucus, Punctaria, and other alg, forming dark-green spots, 

scarcely raised above the substance on which it is growing. 

HORMACTIS, Thuret. 

(From dépyoc, a necklace, and uxtic¢, a ray.) 

Frond gelatinous, globose, at first solid, then hollow and _ plicate, 

heterocyst intercalary, filaments simple at the surface of frond, bifur- 

cating below. Spores unknown. 

H. Quoyi, (Ag.) Bornet, in litt. (Rivularia nitida, Farlow, List of 

Marine Algx, 1876. Pl. II, Fig. 1. 

Fronds gregarious, dark green, plicato-rugose, from a quarter of an 

inch to two to three inches in diameter, filaments .0028-55"" in diam- 

eter, tortuous, cells of external part of the frond thick and discoidal, 

becoming more oval in the interior of the frond heterocysts numer- 

ous, scattered, about .0038"" x .0058™". 

Exs.—Alg. Am. Bor., Farlow, Anderson & Eaton, No. 45. 

Wood’s Holl, Mass., W. G. F.; Falmouth, Mass., Mr. F. 8S. Collins ; 

Marianne Islands. 

This interesting species, although it has as yet only been found at Wood’s Holl and 

the adjoining coast, will probably also be found at other localities on Long Island 

Sound. It grows in considerable quantities upon species of Fucus, at half tide, on the 

inner side of Parker’s Point, Wood’s Holl, and we have also found it washed ashore 

on the beaches of Buzzard’s Bay, in the same township. It makes its appearance in 

June, and disappears in the month of September, being in perfection in the month of 

July. The fronds sometimes acquire a large size, two or three inches in diameter, 

but usually they are much smaller and densely aggregated, almost covering the Fucus 
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stalks upon which they are growing. It first appears as solid green spots upon the 

Fucus, which soon swell out into thin bladders, which partly collapse on being 

removed from the water. The peculiar inverted V-shaped filaments are seen to greater 

advantage by dissecting with needles small pieces of the frond than by making sec- 
tions with a razor. 

The only other species of this genus is Hormactis Balani, Thuret, which grows on 

barnacles on the coast of France. It is a comparatively minute plant, much less 

striking than our own species, which seems rather to replace, on our coast, the Rivu- 

laria nitida, Ag., of the coast of Europe, which it resembles in general appearance 

and habit. The external resemblance to that species is so great that specimens were 

sent to Dr. Bornet as LR. nitida, Ag.(?) By him it was recognized as a new species 

of Hormactis, H. Farlowti, under which name it was distributed in Alg. Am. Bor. 

Since then Dr. Bornet has recognized its identity with Rivularia Quoyi, Ag., of the 

Marianne Islands. It is not a little remarkable that the species is only known in two 

localities so widely remote from one another. 

STIGONEMA MAMILLOSUM, Ag.,; occurs in a brook which empties into the sea at 

Rafe’s Chasm, Magnolia Cove, in Gloucester; and CALOTHRIX PARIETINA, Thuret, is 

found in Nobska Pond, close to the sea, at Wood’s Holl. The species named all belong 

in the present order, but are not strictly marine. 

ORDER ZOOSPOREZ. 

Alge either green or olive-brown in color. Reproduction by means of 

zoospores, Which unite in pairs to form a zygospore. 

This order includes all the marine Clorospermee attributed to New England in the 
Nereis Am. Bor., with the exception of the genus Vaucheria, as well as the greater 

part of the olive-brown sea-weeds, with the exception of the rock-weeds or Fucacee. 

The account of the order given in the introduction to the present article should be 
consulted in the present connection. 

a. Green alge, multicellular, zoospores of two kinds—macrozoospores 

with four and microzoospores with two terminal cilia. .Chlorosporee. 

b. Green algx, frond unicellular, branching ...........-.-- Bryopsidee. 

c. Green alge, frond unicellular, simpie...........-..--.- .. Botrydiee. 

d. Olive-brown algs, zoospores of one kind, with two cilia laterally 

attached.........---- ows Spe ats eames och scl Phosporee. 

SusorDER CHLOROSPORE/K. 

inronds membranaceowds s.!.0 + sve eres. oss aces beans (Ulve) 2 
Fronds filamentous) 320. 22 {A eee ae DSA ee 3 

2Celisin a'singledayer. 1b. Jo2..\o. LR ae eRe Monostroma. 

Cells mm ‘two: layers... 60 24)2)\0-« -(ejy Re ee eee Ulwa. 

3. Some of the cells furnished with long hyaline hairs..... Bulbocoleon. 
Cells destitute of hyaline hairs........ Latitaemme Ebr wae oo eoenee 4 

4. Filaments branching throughout ........... eee Oe Cladophora. 

Filaments with short, root-like branches only.....-. .- Rhizoclonium. 
Filaments unbranched cos... ....-.. ee Aa FERRE REEL 9600555 15 5 

5. Filaments rigid, setaceous .®......... Bi Aochnitiae ee Chetomorpha. 

Filaments soft.and flaccid =<... 2cct-.cawds Pima t eye icy eens Ulothrix. 
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MONOSTROMA, (Thuret) Wittrock. 

(From povoc, single, and czpwyua, a bed.) 

Fronds membranaceous, consisting of a single layer of cells, which are 

either parenchymatous or separated from one another by more or less 

jelly. 

As defined by Thuret, Monostroma differed from Ulva in having the cells embedded 
in jelly rather than arranged in the usual form of parenchymatous tissue. Wittrock 

includes in the genus all the Ulve consisting of a single layer. In most of the species 

the frond is at first sack-shape, but soon ruptures, the segments being composed of one 

layer of cells. The basal cells are prolonged downwards, but they become more or 
less circular in the upper part. 

M. PULCHRUM, D. sp. 

Fronds membranaceous, fasciculate, light green, lanceolate or cuneate- 

lanceolate, attenuated at the base, margin crisped, two to twelve inches 

Jong, two inches broad, substance very delicate, about .006™" in thick- 

ness, cells irregular, more or less sinuous, intercellular substance small. 

* Wateh Hill, Conn., Prof. Eaton ; Gloucester, Mass., Mrs. Bray; Port- 

land, Me., Mr. C. B. Fuller. Spring. 

A beautiful and apparently not uncommon spring plant of New England, dis- 

tinguished by its outline and delicate substance. When fully grown the fronds are 
most frequently attenuated at the base and rather obtuse at the summit. When young 

they are lanceolate, and seem to be always plane, never saccate, as in the next species. 

The color is a delicate green, and the plant cannot easily be removed from the paper 

on which it is pressed. This species has sometimes been distributed as Ulva Linza, to 

which it bears more or less resemblance in shape. 

M. GREVILLEI, Wittrock. (Ulva Lactuca, Grev. non Linn.; Harv. Phye. 

* Brit., Pl. 243, and Ner. Am. Bor., Part III, p. 60.—Enteromorpha Gre- 

villei, Thuret.) 

Frond at first saccate, then split to the base into irregular segments, 

color light green, segments plane, unequally laciniate, frond about 

.012"" thick, cells angular, intercellular substance small. 

Boston Bay (Ner. Am. Bor.); Malden, Mass., Mr. Collins; Ives 

Point, Conn., Mr. F. W. Hall; Europe. Spring. 

A common spring species of the Atlantic shores of Europe, but apparently not so 

common in New England. The cells of this species vary considerably, and in some 

specimens the intercellular gelatinous substance is tolerably prominent. 

M. Buyvu, (Aresch.) Wittr. (Ulva Blytii, Aresch., Phye. Scand., p. 

186, Pl. 10 g.—M. Blyttie, Wittrock, Monog. Monostr., p. 49, Pl. IV, Fig. 

11.) 

Frond membranaceous, subcoriaceous, dark green, irregularly cleft, 

margin crisped, .028-40"" in thickness, cells angular, closely packed, 

intercellular substance small. 

Exs.—Nordstedt & Wittrock, Alg. Scand., No. 44; Alg. Am. Bor., 

Farlow, Anderson & Eaton, No. 98. 
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Eastport, Maine; Gloucester, Nahant, Mass.; Northern Europe. <Au- 

tumn. : 

This, by far the most striking of our Monostromata, grows luxuriantly in the large 

tide-pool at Dog Island, Eastport, where it attains a length of one foot. In habit it 

resembles Ulva lactuca var. rigida, but it is of a deeper green. Our specimens were 

collected in the month of September. As it occurs at Nahant the species is not gen- 

erally more than two or three inches long, and recalls the figure of Ulva obscura, Kiitz., 

Tab. Phyc., Pl. 12, No. 2. Itis found in the clefts of exposed rocks, late in the season. 

Its color is a deep green when growing, which becomes brownish in drying. It does 
not adhere well to paper. 

M. CREPIDINUM, 0. sp. 

Fronds delicate, light green, one to three inches long, flabellately or- 

biculate, split to the base, segments obovate, .018-36™ thick, cells 

roundish-angular, intercellular substance prominent. 

Government wharf, Wood’s Holl, Mass. August. 

This small species is common on the piles of the wharf at Wood’s Holl. It is very 

soft, and collapses on removing it from the water. It preserves its color well on paper. 

The above name is given provisionally, as we are not able to refer the species to any 

known form. It resembles M. Wittrockii, Bornet, a species, we believe, not yet de- 

scribed. Except in its small size, it is very near M. orbiculatum, Thur., but the thick- 

ness of that species, as given by Wittrock, is .032-40™™. An examination of a specimen 

collected by Thuret, however, gives the same measurement as our species. If the 

species eventually is united with WM. orbiculatum, the present must be regarded as a 

small form. 

ULVA, (L.) Le Jolis. 
(Supposed to be from ul, Celtic for water.) 

Fronds simple or branching, consisting of two layers of cells, which 

are either in close contact with one another or else at maturity separate 

so as to form a tubular frond. 

We have followed Le Jolis in uniting the old genera Ulva and Enteromorpha, and we 

might perhaps have gone farther and united Monostroma with Ulva, tor if Monostroma 

Grevillei when young resembles an Enteromorpha, in its older stages it splits into 

membranes consisting of a single layer of cells, which are certainly imbedded in a cer- 

tain amount of gelatinous substance, yet so little as to make it doubtful whether to 

call the frond parenchymatous or not. 

U. Lactuca, (Linn.) Le Jolis. (Ulva latissima and rigida, Ag. & Auct. 

recent.— U. latissima, Grev. & Harv.—Phycoseris gigantea, myriotrema, 

australis, &e., Kiitz.) Pl. III. Fig. 1. 

Frond flat, thick, unbranched, variously more or less ovate in outline, 

divided, the two layers of cells adherent. 

a, Var. RIGIDA, (Ag.) Le Jolis. (U. rigida, Ag.—U. latissima, Harv., 

Phye. Brit., partim.—Phycoseris australis, Kiitz.) 

Frond rigid, rather thick, generally deeply divided, lacinie irregu- 

larly lacerate-erose, the base of,frond more dense and deeply colored 

than the rest. 

to sae et a 
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6. Var. Lactuca, Le Jolis. (U. latissima, Harv., partim.—Phycoseris 

gigantea, Kiitz.) 

Frond orbicular, oblong or elongate-fasciate, simple, undivided or 

scarcely lobed, frequently spirally contorted. 

7 Var. LATISSIMA, Le Jolis. 

Frond simple, at first cuneate-substipitate, afterwards broadly ex- 

panded. 

Very common all over the world, especially in brackish waters. 

The present species nearly corresponds to the Ulva latissima of the Nereis Am. Bor., 
but is not the U. Lactuca of that work. It is distinguished from the remaining species 

by being always flat, never tubular at any age, and by its more or less orbicular out- 

line not becoming linear or ribbon-shaped. Var. a is the common Ulva on rocks and 
in pools exposed to the action of the waves. The frond, although not very large, is 

rigid, and does not adhere well to paper in drying. In outline it is orbicular, and is 

generally deeply incised. Var. 3 has a more elongated shape, and is generally plicato- 

undulate. Var. y is very common in brackish places on the mud, and attains a very 

large size. When fully grown it has no definite shape, but is ragged on the margin 

and often perforated. 

ULVA ENTEROMORPHA, Le Jolis. 

Frond linear or lanceolate in outline, attenuated at base, the two lay- 

ers of cells either entirely separating, so as to form a tubular frond, or 

slightly cohering, forming a flat frond. 

a, Var. LANCEOLATA, Le Jolis. (Ulva Linza, Greville & Harvey.— 

Phycoseris lanceolata and crispata, Kiitzing.) 

Frond narrow, flat, ribbon-shaped, unbranched, much attenuated at 

base, margin somewhat crisped, sometimes so much so that the frond 

appears spirally twisted. 

B. Var. INTESTINALIS, Le Jolis. (Hnteromorpha intestinalis, Auct.) 

Frond simple, attenuated, and subcompressed at base, above tubuloso- 

inflated. 

y- Var. COMPRESSA, Le Jolis. (Ulva compressa, L.—Enteromorpha 

compressa, Auct.) 

Frond tubuloso-compressed, generally proliferously branched, branches 

uniform, simple, attenuate at the base, broader and obtuse at the apex, 

color somewhat dingy. 

Very common all over the world, particularly in brackish water. 

This species includes the Ulva Linza, Enteromorpha intestinalis, and Enteromorpha com- 

pressa of the Nereis Am. Bor., which can only be regarded as varieties of one species. 

The species reaches its highest development in the var. 8 (Enteromorpha intestinalis, 

Auct.), which is excessively common in all shallow water along our coast, and is con- 

spicuously disagreeable by its resemblance in shape to the swollen intestines of some 

animal. The species approaches Ulva Lactuca, L., in var. a, which is not so common 

as the other forms of the species whose long ribbon-like fronds are compressed instead 
of tubular, as in var. 8. In var. y, with branching instead of simple fronds, the 
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species approaches Ulva clathrata. Innumerable varieties have been made of the 

Various forms of this species, but an enumeration of them is quite uncalled for in this 

place. 

ULVA CLATHRATA, Ag. 

“ Frond tubular, filiform, several times branched, branches attenuate 

at the apex, often very fine, cells arranged in rows.” (Le Jolis, Liste 

des Algues Marines de Cherbourg.) 

As usually defined by algologists, Ulva clathrata differs from U. compressa princi- 

pally in the smaller size of the branches, a character by no means constant. We 
quote the specific distinctions as given by Le Jolis, 1. c., which express more clearly 

than the descriptions of other writers the relations between the species: 

“T think they (the specific characters) are to be found, first, in the general form of 

the fronds, which, broadened at the summit in the different varieties of Ulva entero- 

morpha, are, on the contrary, much attenuated at the extremity in Ulva clathrata. 

Secondly, in theramification. While Ulva compressa and intestinalis ave rather proliferous 

than branching in the true acceptation of the word—their branches being ordinarily 

of such a character that when they are given off from the lower part of the frond there 
does not exist, so to speak, any principal axis, or when borne towards the extremity 

of the frond reduced to simple proliferations; in Ulva clathrata, on the contrary, there 

exists a well-marked ramification, the fronds or primary axes bearing numerous sec- 

ondary branches, which in their turn produce branchlets of an inferior order.” 

Of the species, as defined by Le Jolis, there are several varieties common on our 

coast, principally to be distinguished by the fineness of the branches and more or less 

complicatedramification. The variety Agardhiana of Le Jolis (Lnteromorpha Linkiana, 

Grev.), rather coarse and rigid, is common in shallow water, as is also the form called 

by Harvey Enteromorpha ramulosa. The var. Rothiana forma prostrata is found in a 

ditch at Malden, Mass. 

ULVA Hoprkirktl, (McCalla) Harv., Phye. Brit., Pl. 263. 

Frond capillary, excessively branched, ramuli ending in a single row 

of cells. 

Greenport, L. I., Mr. Hooper ; Gloucester, Mass., Mrs. A. L. Davis ; 

Europe. 

A beautiful species, looking much more like a fine Cladophora than an Ulva. It isin 
most cases easily recognized by its tenuity and light-green color. It grows in large 

tufts on other alge and is about eight or ten inches long. It is by no means certain 

that this species should not be regarded as an extreme variety of U. clathrata in spite 

of the fact that the branches usually end in a single row of cells. 

ULOTHRIX, (Kiitz.) Thur. 
(From iA7, a forest, and Ypré, a hair.) 

Filaments grass-green, soft and flaccid, unbranched, at first forming 

tufts attached at the base, afterwards becoming more or less entangled, 

cells never long in proportion to their diameter. 

The genus Ulothrix here includes all the unbranching marine Chlorosporew of a deli- 

cate texture, and embraces the species included by Harvey inthe genus Hormotrichum 

of Kiitzing, which can hardly be kept distinct from Ulothrix, an older genus of Kiitzing. 

When young the species of the genus are attached at the base and unbranched, but in 

some cases, when old, the filaments are twisted together, and it is not always easy to 

find the point of attachment. 
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The genus is too nearly related to Chetomorpha, from which it differs in substance, 

the filaments being more or less gelatinous in Ulothrix and rigid in Chetomorpha. Of 

all the filamentous marine Chlorosporce the species of Ulothrix are best adapted for the 

study of zoospores. The conjugation of zoospores in Ulothrix zonata, a fresh-water 

species, has been very fully described by Dodel-Port in Pringsheim’s Jahrbiicher, 
Violsex. 

U. FLACCA, (Dillw.) Thuret. (Lyngbya flacca and Carmichaelii, Harv., 

Phye. Brit., Pl. 300 and 186 a.— Hormotrichum Carmichaelii, Harv., Nev. 

Am. Bor., Part III, p. 90.) 

Filaments fine, lubricous, greenish yellow, one to three inches long, 

at first tufted, then entangled and forming strata of indefinite extent 

filaments .014-30"" in diameter, becoming moniliform, cells .003-12™" 

long, generally narrow, discoidal. 

Eastport, Maine., on stones and Rhodymenia, August; Nahant, Mass., 

Mr. Collins, spring; Isles of Shoals, N. H., Mrs. Davis; Europe. 

A species most luxuriant in the spring, but alsofound in summer. The form found 

at Eastport was the entangled stage which is common on wood-work at low-water 

mark. 

U. IS0GONA, (Engl. Bot.) Thuret. (Conferva Youngana, Harv., Phye. 

Brit., Pl. 328.—Lyngbya speciosa, |. ¢c., Pl. 186 b—Hormotrichum Young- 

anum, Ner. Am. Bor., Part III, p. 89.—Urospora penicilliformis, Aresch. 

in part.) 

Filaments fine, yellowish green, one to three inches long, at first 

tufted, afterwards forming strata, filaments .036-58"™™ in diameter, 

moniliform, cells .015-506"™ long, from cuboidal becoming ovate, con- 

striction at nodes marked. 

New York, Harvey; Ives Point, Conn., Mr. Hall; Gloucester, Mrs. 

Davis; Nahant, Mr. Collins; Europe. Spring. 

Distinguished from the last by its greater size and by the marked constriction be- 

tween the cells at maturity. Apparently common on wood-work. Whatever name 

we may give to this species, it is the same form which is common in the northern 

part of Europe in spring and summer. It1is the Hormotrichwm Younganum of British 

authors, and the U. isogona of the French. It is the species referred by Areschoug, 

Observationes Phycologicez, II, Act. Reg. Soc. Scient., Ser. III, Vol. 9, to Conferva peni- 

cilliformis, Roth, and made by him the type of the genus Urospora. Areschoug unites 

under the single species U. penicilliformis the following species of Phycologia Brit- 

tanica: Lyngbya speciosa, L. Carmichaelii, L. Cutleria, L. flacea, and Conferva Youngana. 

In the present case we have kept U. flacca and U. isogona distinct, but agree with 

Areschoug in uniting U. speciosa with U. isogona. Perhaps a further acquaintance 

with the species might lead us to unite the present two species under Areschoug’s 

name, 

The Hormotrichum speciosum of Eaton’s list of Eastport algw belongs to another 

genus. The H. boreale, 1. c., is unknown to me. 

U. COoLLABENS, (Ag.) Thur.? (Conferva collabens, Harv., Phyc. Brit., 

Pl. 327.—Hormotrichum collabens, Kiitz., Spec. Alg., p. 383.) 

Filaments tufted, two to six inches long deep green, cells from .0o- 
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.18™™ in breadth, once or once and a half as long as broad, nodes con- 

stricted. | “7 

To this species is referred, with considerable doubt, a rare Ulothrix found by Mr. 

Collins at Nahant. The filaments are six or seven inches long, very soft, and they can 
with difficulty be removed from the paper on which they are pressed. The cells ave- 

rage from .035-90™™ in breadth by .054-.324™™ in length. In Rhode Island Plants, by 

S. T. Olney, Providence Franklin Society, April, 1847, under No. 1189, is the following: 

“Conferva collabens, Ag.? ‘or near it’—Harv. MSS. Sogonnet Point! Narragansett 
Pier!” In the Nereis Am. Bor., Part III, no reference is made to C. collabens, Ag., by 

Harvey, whom Olney quotes in his list. Harvey, however, in the Nereis, describes 

anew species, Chetomorpha Olneyi, which calls to mind C. collabens, and perhaps that 

is the plant referred to by Mr. Olney. 

CHATOMORPHA, Kiitz. 

(From yarn, hair, and pop¢n, shape.) 

Filaments grass-green, coarse and rigid, unbranched, either attached 

in tufts or floating in masses, cells variable in length, often much 

longer than broad. 

The species of this genus may be divided into two groups. In the first the fila- 

ments arise in tufts from a definite base. In the second the filaments are twisted to- 

gether and form intricate masses, which rest upon stones and other alge. It may be 

a question whether the members of the last-named group are not the advanced stage 

of the species of the first group, which, as they have developed, have become twisted 

together and torn from their attachments. It would be comparatively a simple mat- 

ter to classify our own species taken by themselves, but in comparing them with for- 

eign species it becomes very complicated in consequence of the confusion of names 

applied to some of the common European species. We can only briefly mention the- 

synonyms, which are almost hopelessly confused. 

C. MELAGONIUM, (Web. & Mohr.) Kiitz. (Conferva Melagonium, Phye. 

Brit. 1. 99'a;) 

Filaments erect, base scutate, coarse and wiry, dark glaucous green, 

cells .4—5™" broad by .4-7™" long. 

In tide-pools. 

Common from Boston northward; Northern Europe. 

The most easily recognized species of fe genus with us. It grows in deep tide- 

pools, attached to pebbles and rocks. The filaments can be recognized at a distance 

by their dark glaucous-green color and rigidity. It is generally a foot or more in 

Jength, and the filaments are usually free, but become more or less twisted together. 

It does not adhere well to paper in drying, and in spite of its coarseness it does not 

bear immersion in fresh water. 

C. AREA, (Dillw.) Kiitz. (Conferva crea, Phye. Brit., Pl. 99 b.) 

Filaments erect, base scutate, setaceous, yellowish green, cells 

.25-40"" long by .15-30"™" broad. 

In high-tide pools. 

New York Harbor, Harvey; New Haven, Prof. Eaton; Newnes 

Bailey; Gloucester; Europe. 

This species has a wider range than the last, being found not only in the north of 
Europe, but also in the Mediterranean and other warm seas. With us it is not un- 

. 
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common in Long Island Sound, but is little known north of Cape Cod. It grows in 
pools, sometimes near high-water mark, and resembles in habit C. melagonium, from 
which it differs in color, in being much less rigid, and in the smaller size ‘of its cells. 

As found on our coast, the filaments are rather more slender than the average of 
European specimens. 

©. Picquorrana, (Mont.) Kiitz. (Conferva Picquotiana, Ann. Scien. 

Nat., 3d Ser., Vol. XI, p. 66.—Chaetomorpha Piquotiana, Ner. Am. Bor., 

Part IL, p. 85, Pl. 46 ¢.) 

Filaments prostrate, intricately twisted together in masses, rigid, 

dark-green, cells .2-4"" broad by .2-1.6"" long, slightly oval in shape. 

Deep water, and washed ashore. 

Rather common from Boston northward; Staten Island, Harvey; 

Gay Head, Mass. 

This species was first described by Montagne from specimens collected by Lamare- 

Picquot in Labrador. It is ithe largest of our prostrate Chetomorphe, and north of 

Boston is not uncommon on beaches after a storm, but it has not been seen in tide-pools. 

The localities South of Cape Cod perhaps need revision. We have found the species 

washed ashore at Gay Head, from deep water. It reminds one of C. melagonium by 

its color, rigidity, and size of the filaments, and it seems to us probable that it is 

merely an advanced stage of that species which has broken from its attachments and 

become entangled without having lost its power of growth. It is certainly very 

unlikely that any alga of this suborder is throughout its whole period of existence 

unattached. The cells differ from those of C. melagonium in being sometimes several 

times longer than broad, but, on the other hand, they frequently are found no longer 

than broad. If the species is really distinct and not an older stage of C. melagonium, 

as we suspect, it is the largest and coarsest of our species, and is to be compared with 

C. torulosa, Zan, of which we have examined specimens collected by Hauck at Pirano, 

in the Adriatic. In drying, our species does not adhere to paper, and the cells con- 

tract at the joints so as to give a toruloid appearance. 

‘C. Linum, (Flor. Dan.) Kiitz. (Conferva Linum, Crouan, Algues 

Marines du Finistére, No. 353.—Conferva Linum, Areschoug, Alg. 

Seand., No. 183.—Chetomorpha herbacea, Kiitz., in Hohenacker’s Meeral- 

gen, No. 355.—Chatomorpha Linum, Kiitz., Spec. Alg., p. 878.—Cheto- 

morpha sutoria, (Berk.) Hary., Ner. Am. Bor., Part 3, p. 87.—Non 

Conferva Linum, Alg. Danmon., No. 220, nec Rhizoclonium Linum, 

Herb. Thuret.) 

Filaments prostrate, intricately twisted together in masses, rigid, 

bright green, cells .20-25"™ broad by .20-30™™ long, about as broad as 

long. 

Just below low-water mark. 

Common in Long Island Sound; Nahant, Ten Pound Island, Glou- 

cester, Mass.; Europe. 

The confusion which has arisen from the application of the name Conferva Linum to 

different species and the useless multiplication of names, especially on the part of 

Kiitzing, makes it exceedingly difficult to ascertain the name of this common species 

on our coast. It forms strata of considerable extent upon rocks and gravel just below 
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low-water mark. It can be distinguished from the preceding species by its lighter 

color, by being less rigid, and by the smaller size of the cells, which are rather uni- 

formly as broad as long. If we may suspect that C. Picquotiana is only a form of C. 

melogonium, we may also suggest that the present is possibly the corresponding form 

of C. wrea. To unravel the synonymy of the species is quite hopeless. Our specimens 

agree with No. 353 of Crouan’s Algues Marines du Finistére and No. 183 of Ares- 

choug’s Algz Scandinavice, both of which are supposed to be the Conferra Linum of 

the Flora Danica. They are also identical with No. 355 of Hohenacker’s Meeralgen, 

which purports to have been determined as C. herbacea, Kg., by Kiitzing himself. 

Whether they are the same as the Conferva Linum of the Phycologia Brittanica we 

cannot determine. They approach very near to, if they are not identical with, C. 

crassa of the Italian algologists. In fact, Crouan considers C. Linwm, Fl. Dan., to be 

the same as C. crassa, Ag. The Chetomorpha sutoria of the Nereis Am. Bor. seems to 

us the same thing. We have examined Bailey’s specimens, from which Harvey named 

the species in the Nereis, and have also examined Bailey’s locality, at Stonington. 

To the naked eye, in Bailey’s specimens, the filaments appear smaller than the typical 

form, but a microscopic examination gives the same measurements as specimens we 

collected ourselves, which agreed precisely with No. 353, Crouan. In saying that the 

New England specimens of C. sutoria should be considered to berather C. Linum, we do 

not mean to imply that the European C. sutoria is not distinct. Whether our species 

is the same as Khizoclonium Linum, Thuret, is, perhaps, doubtful. In specimens of the 

last-named species from Cherbourg the filaments appear to be somewhat smaller. The 

species usually, but not always, loses its color drying, and scarcely adheres to paper 

unless under considerable pressure. 

SPECIES INQUIREND A. 

C. OLNEYI, Harv., Ner. Am. Bor., Part III, p. 86, Pl. 46 d. 

‘“‘Filaments tufted, setaceous, straight or curved, soft, pale green; 

articulations once and a half as long as broad.” (Harvey, 1. ¢.) 

Rhode Island, Olney. 

C. LONGIARTICULATA, Harv., Ner. Am. Bor., Part III, p. 86, Pl. 46.e. 

“Filaments capillary, curved, loosely bundled together, flaccid, soft, 

pale green; articulations 4-6 times as long as broad, swollen at the 

nodes ; var. 8, crassior, filaments more robust.” (Harvey, l. ec.) 

In rock-pools, between tide-marks. Ship Anne Point, Mr. Hooper ; 

Boston Bay, Mrs. Asa Gray; Little Compton, Mr. Olney; var. # in 

brackish ditches at Little Compton, Mr. Olney. 

The two last species are only known from the descriptions in the Nereis. No au- 

thentic specimens exist in the Olney Herbarium, which is now the property of Brown 

University. The specimen of C. Olneyi mentioned in Algw Rhodiacew by Olney was 

determined by the present writer, not by Harvey himself, and a recent examination of 

the specimen, for which we are indebted to the kindness of Professor Bailey, lead us 

to think that the specimen was not correctly determined. 

RHIZOCLONIUM, Kiitz. 
(From pifov, a root, and xAwy, a branch.) 

Filaments decumbent, entangled, branches short and root-like. 

The genus is easily recognized, as a rule, by the root-like character of the branches. 

In some species the branches are frequent; in others, however, they are only occa- 

? 



THE MARINE ALGA OF NEW ENGLAND. 49 

sionally found, and in that case the species may easily be mistaken for species of 
Chatomorpha. 

R. RIPARIUM, Roth, Harv. Phye. Brit., Pl. 328. (R. salinum, Kiitz.) 

Filaments decumbent, pale green, forming entangled masses, fur- 

nished with numerous short root-like branches, generally consisting of 

but few cells, but sometimes elongated, filaments from .02™ to .025"" 

in diameter, cells about as long as broad, or a littlelonger. PI. III, Fig. 2. 

Eastport, Maine; Nahant, Wood’s Holl, Mass., W. G. F.; New Haven, 

Conn., Prof. D. C. Eaton ; Europe. 

An alga which is probably common all along the coast on wood-work and sandy 

rocks between tide-marks. It forms thin light-green masses on the substance on 

which it is growing. The root-like processes usually consist of not more than three or 

four cells, and not unfrequently they fork. Distinguished at sight from the next by 

its yellowish color. It often covers the ground at the base of Spartina, and it is found 

nearer high-water mark than the next species. 

R. TORTUOSUM, Kiitz. (Conferva implexa and tortuosa, Harv., Phyc. 

Brit., Pl. 54 a and b.—Cheetomorpha tortuosa, Ner. Am. Bor.) 

Filaments dark green, very much curled and twisted, forming pros- 

trate masses, diameter of filaments, .035"" to .058"", cells about twice 

as long as broad, branches few, short. 

Common all along the New England coast; Europe. 

The most common species of our coast, recognized by its dark-green color, and by 

the very much twisted filaments which form woolly strata over other alg. Its favor- 

ite habitat is in tide-pools, where it is exposed at dead low water. 

R. Kocu1anum, Kiitz. (Conferva arenosa, Crouan, Algues Marines du 

Finistére, No. 355.—Oonferva implexa, var., Alg. Seand., No. 187.— 

Rhizoclonium Kochianum, Kiitz., in Le Jolis’s Liste des Algues Marines 

de Cherbourg.) 

Filaments pale yellow, forming loose masses of indefinite extent, cells 

.010-14™™ broad by .036-54™™ long. 

On alge below low-water mark. Summer. 

Gloucester, Mass.; Nahant, Mass., Mr. Collins ; Europe. 

Much finer than any of the species previously mentioned, covering alge with a deli- 

cate pale-yellow fleece. It is apparently less common than our other two species, and 

we have only found it once growing over Laminaria just below low-water mark, off 

Niles’s Beach, Gloucester. The species agrees with French specimens of Rk. Kochianum 

in the size and general appearance of the cells, but the root-like processes character- 

istic of the present genus are not evident in our specimens, and the species is here re- 

tained in Rhizoclonium on the authority of Kiitzing, in Le Jolis’s Liste des Algues Ma- 

rines de Cherbourg. R. Kochianum is considered by Rabenhorst to be a variety of Lt. 

flavicans, Jiirg., in which he also includes Conferva arenicola of Berk. Our specimens 

agree perfectly with No. 355 of Crouan’s Algues Marine du Finistere, but are rather 

smaller than No. 187 of Areschoug’s Algze Scandinayvice, which is referred with doubt 

to Conferva arenosa. The name which we have adopted refers our specimens without 

doubt to French forms, but the identity with the genuine C. arenosa of British botan- 

S. Miss. 59 4. 



i. e 

50 REPORT OF COMMISSIONER OF FISH AND FISHERIES. 

ists still remains to be settled. The species does not adhere well to paper, and would 

probably, at first sight, be referred by collectors to Chetomorpha rather than to Rhizo- 
clonium. 

CLADOPHORA, Kiitz. 

(From «Aadoc, a branch, and dopew, to bear.) 

Filaments firm, not gelatinous, branching throughout. 

A genus including the greater part of the branching Chlorosporee, which are found 

both in salt and fresh water. It differs from Ulothrix and Chetomorpha in having 

branching filaments, and from Rhizoclonium in having well-developed branches and 
not mere rhizoidal growths. The species abound on rocks and in tide-pools, as well 

as in ditches and shallow bays along the shore, and usually grow in tufts. Some of 

the species, however, especially those growing in brackish ditches, at maturity form 

dense layers upon the surface of the water or on the bottom. The number of described 

species of the genus is immense, but, in all probability, a great part are not distinct. 

It is at present impossible correctly to refer the New England species to European 

forms, since European botanists by no means agree as to their own species, and there 

has been a tendancy on the part of algologists of different countries to ignore the 

species of other countries in studying their own. The principal specific character is 

the mode of branching, which, in the present genus, is at best an uncertain mark. The 
young and old plants of the same species often differ very much in the appearance of 

the branches, so that the habit varies at different seasons. When old, some species 

are usually torn from their attachments and washed ashore in large masses, and, in 

this battered condition, it is often impossible to recognize the species, or perhaps even to 

distinguish the specimens from Rhizoclonium species. Unfortunately, names have been 

given to the battered forms until there is such a labyrinth of synonyms that one is 

tempted to reject all but a few well-marked species. In the present instance we have 

attempted, merely to compare our specimens with those in the Algze Danmonienses, 

the Algues Marines du Finistére, the Alge Scandinavice of Areschoug, and with 

specimens received from Dr. Bornet, M. Le Jolis, Dr. Kjellman, and Dr. Wittrock. It 

is to be hoped that some responsible algologist will undertake the revision of this 
much-abused genus. 

SuBGENUS SPONGOMORPHA, Kiitz. 

Plants spongy, at least towards the base, owing to the interlacing of 

the branches, some of which are strongly recurved and rhizoidal. 

C. ARCTA, (Dillw.). (Cladophora arcta, Phye. Brit., Pl. 135.) 

Filaments slender, two to eight inches long, tufted and densely matted 

at base, becoming free and divergent above, colora bright green; branches 

near the base strongly recurved and interlaced, upper branches erect or 

appressed, numerous, opposite or scattered, apices obtuse; cells at base 

about twice as long as broad, cells of upper portion several times longer 

than broad, average diameter of cells about .08™™. 

On rocks between tide-marks. Winter and spring. 

Common along the whole coast; Europe. 

One of the few species which are recognized without difficulty, although it varies 
considerably in aspect at different seasons. When young the filaments are but slightly 

matted together, except at the very base, and the species is then the C. vaucheriwformis 

Oe Le ee eee 



THE MARINE ALG OF NEW ENGLAND. 51 

of Agardh; but when old they become spongy nearly to the tip, and constitute the ©, 
centralis of some authors. The species is, as a rule, easily distinguished by its bright- 
green color and erect or appressed branches in the upper portion of the plant. The 
plant preserves its beautiful green color, and adheres to paper except when very 
old and spongy. 

C. LANOSA, (Roth) Kiitz. (C. lanosa, Phyc. Brit., Pl. 6.) 

Tufts more or less globose; filaments one to three inches long, densely 

matted, color at first bright green, but soon becoming pale yellow; 

branches long, numerous, irregularly placed, often secund, given off at 

wide angles; cells .03-4™™ in breadth, as long as broad in lower part, 

becoming in upper part several times longer than broad. 

On Chondrus crispus and other alge. 

Gloucester, Nahant, Mass.; common. Europe. Spring and early 

summer. 

Var. UNCIALIS, Thuret. (Cl. uncialis, Harv., Phye. Brit., Pl. 207.) 

Filaments longer and looser than in the type, and of a lighter color. 

On sandy rocks. 

Long Island Sound; Nahant and Gloucester, Mass.; common. Spring. 

Europe. 

An easily recognized species, probably common along the whole coast in spring and 

early summer. It grows attached to sea-weeds or to sand-coyered rocks at low tide 

and below, and is often washed ashore in considerable quantities. It forms globose 
tufts, which, when growing, are bright green, but which soon lose their color, and, 

on drying, became pale and silky. The var. uncialis, which is more common in Long 

Jsland Sound, is less dense and forms looser tufts than the type. It does not adhere 

very well to paper. 

SUBGENUS EUCLADOPHORA. 

Plants tufted, or, at times, stratose, not united into spongy masses by 

rhizoidal branches or recurved branches. 

C. RUPESTRIS, (Linn.) Kiitz., Phye. Brit., Pl. 180. 

Filaments five to ten inches long, rigid, dark green, tufted; branches 

crowded, usually opposite or in fours, ultimate branches given off at an 

acute angle, short, subulate; cells constricted at the joints, average 

diameter of cells .08-16™™, 

On rocks near low-water mark. 

Common along the whole coast throughout the year; Europe. 

Recognized by its dark green color and rigidity, and by the numerous appressed 

ramuli which are given off two or three at a joint. 

C. ALBIDA, (Huds.) Kiitz., Phye. Brit., Pl. 275. 

Filaments slender, silky, forming dense tufts from a few inches to a 

foot long, color a pale green; branches irregular, often opposite, ulti- 
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mate branches long, given off at wide angles; cells .02-3™™ in diameter, 

ceell-wall delicate, terminal cells blunt. 

Staten Island, Beesley’s Point, New York Bay, Harvey; in pools, 

Newport, R. I.; Europe. Summer. 

Not yet observed north of Cape Cod. The species is recognized by forming dense 
tufts of a pale color and almost spongy consistency. The sponginess, however, is not, 

as in the subgenus Spongomorpha, due to the interlacing of short recurved branches 

and rhizoidal filaments, but to the fineness of the filaments, which are densely twisted 

together. The cells do not vary much in diameter throughout. This species, when 

dried, loses most of its color, and does not adhere well to paper. 

C. REFRACTA, (Roth) Areschoug. (Non C. refracta, Alg. Danmon., 

No. 228, nec Phye. Brit., Pl. 24.) 

Filaments rather rigid, forming tufts from 2-8 inches long, color 

a glaucous green; branches flexuous, clothed throughout with nearly 

equal, short, frequently opposite branchlets, which are at first patent 

and furnished with erect or corymbose, afterwards reflexed, branchlets; 

cells .03-8™™ in diameter, terminal cells blunt. 

Common in deep tide-pools and on stones and sea-weeds at low-water 

mark throughout our limits. Spring and summer. Northern Europe. 

We have refrained from quoting any synonyms in the description just given. The 

species, as we understand it, is one common in rocky places where the water is pure. 

It forms rather short tufts of a somewhat glaucous green, which is paler when the 
plant grows exposed to the sun. The branchlets, which are in general short, are at 

first erect, but, as usually found, are somewhat corymbose and ultimately decompound 

and reflexed. It is rather rigid and does not collapse when removed from the water. 

In drying it sometimes retains its color, but usually becomes yellowish and does not 

adhere well to paper. What we have described seems to be the C. refracita of Harvey’s 

Nereis, but we have refrained from quoting the localities given by Harvey. The C. 

refracta of the French coast is considered by Le Jolis to be a variety of C. albida. The 

same is not true of our species, which is certainly distinct from C. albida. It may be 

that we have also the refracted variety of C. albida on our coast, but we have never 

met with it. The present species is much coarser and differs in habit and ramification 

from the C. albida of New England, which agrees well with European specimens. The 

American C. refracta is much nearer to, if not identical with, the species published by 

Areschoug in the Algz Scandinavice, 2d series, No. 338, as C. refracta, (Roth). In 

coarseness it approaches C. letevirens, but it certainly is not the same as No. 143, Algae 

Danmonienses, which Harvey considers to be C. letevirens. In short, we think that 

the C. refracta of New England is not the species to which the French botanists ap- 

ply that name, but probably the species of Areschoug. Whether it is really the Con- 

ferva refracta of Roth is a point on which we can only follow the authority of others. 

At any rate, after the explanation given, the name can be retained without causing 

greater confusion than has hitherto existed. 

C. GLAUCESCENS, (Griff.) Harv. (Cl. glaucescens, Phyc. Brit., Pl. 196.— 

Cl. pseudo-sericea, Crouan, Alg. Finist., No. 367.) 

Filaments loosely tufted, 3-12 inches long, much branched, color light 

green; branches erect, pectinate, ultimate branchlets elongated, erect, 
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given off at an acute angle; cells with delicate cell-wall, .03-6=™ in 

diameter, terminal cells acute. 

On stones and wood-work near low-water mark. Summer. 

From Halifax, N. S., to Charleston, S. C., Harvey ; Newport, R. L.; 

Europe. 

A delicate species which is characterized by its light color, loosely tufted habit, and 
slender branches, which are all given off at uniformly acute angles. When growing 

in exposed localities the tufts are short, but in quiet bays they become long and loose. 
This species, which has the light color and slender filaments of C. albida, differs from 

, that species in not being spongy in consistence and in the length of the ultimate 

branchlets, which are always erect. Our Newport species resemble very closely the 

No. 120 6 of Wittrock and Nordstedt, Algz Scandinavice, which is considered by them 
a form of C. erystallina, (Roth), but differs from the Cl. crystallina of the algologists 

of Southern Europe. It may beremarked that Cl. glaucescens, (Griff.) Harv., has been 

referred to other older species, but not knowing the limits of C. crystallina, (Roth), and 

C. sericea, (Huds.), we have adhered to the latter name, as has also been done by Le 

Jolis and other French algologists. This species generally becomes very pale in drying 
and adheres well to paper. 

The variety (, pectinella, of this species, mentioned by Harvey in the Nereis Am. 

Bor. as occurring in Charleston Harbor, is not known on our northern coast. In the 
variety the branches are said to be recurved. 

C. LETEVIRENS, (Dillw.) Harv., Alg. Danmon., No. 142; Phye. Brit., 

Pl. 190. 

Filaments much branched, rigid, forming loose tufts 3-6 inches long, 

color a yellowish green; branches fastigiate, erect, often opposite or 

in threes, ultimate branches secund, of few cells, apex obtuse; di- 

ameter of cells .05-.15™™. ; 

In tide-pools. 

New York Bay; Boston, Harvey ; Gloucester, Mass., Mrs Davis. 

A rather robust species, recognized by the denseness of the branches, which are 

crowded at the tips. Less robust and differing from C. Hutchinsie in having fastigi- 
ate branches. We have only seen one specimen, collected by Mrs. Davis, which cor- 

responded exactly to the C. letevirens of Alge Danmonienses and to the C. letevirens 

of the Nereis Am. Bor. It is doubtful whether the forms to which the same name has 
been given by French botanists belong to the same species as ourown. Some of them, 

at least, appear to belong to a more slender and less densely branching species. The 

species does not adhere well to paper in drying. 

C. HUTCHINSIZ, (Dillw.) Kiitz. (Cl. Hutchinsie, Phye. Brit., Pl. 

124.— Cl. diffusa, Harv., Phye. Brit., Pl. 130.) 

Filaments rigid, glaucous green, flexuous, forming loose tufts 6-12 

inches long; branches scattered, rather distant; ultimate branches 

few, short, secund ; cells .10-24™™ in diameter. 

In tide-pools. 

Gloucester, Mass., Mrs. Davis. 
A single specimen which seems unmistakably to belong to this species was collected 

by Mrs. Davis. The species, which is one of the coarsest on the coast, is distinguished 
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by the large size of the filaments and remoteness of the branches, together with the 
shortness of the ultimate branches. The Cladophora diffusa of the Phycologia Brit- 

tanica is now considered, with good reason, to be a form of C. Hutchinsie in which 

the branches are very long and nearly destitute of branchlets. Probably the Clado- 

phora diffusa? of the Nereis Am. Bor., said by Harvey to be found in ‘‘New York 

Sound,” is to be referred to the present species. Specimens which correspond well 

enough to the C. diffusa of the Algze Danmonienses, No, 144, have been collected by Mrs. 

Davis and Mrs. Bray at Gloucester. 

C. FLEXUOSA, (Griff.) Harv. 

“Filaments very slender, pale green, tufted, flexuous, sparingly and 

distantly branched; branches elongate, subsimple, of unequal length, 

flexuous, sometimes nearly naked, sometimes ramuliferous; the ulti- 

mate ramuli secund or alternate, short or long, curved; articulations of 

the branches 3-4 times, of the ramuli twice as long as broad.” (Nereis 

Am. Bor., Part I, p. 78.) 

Rocks between tide-marks, “ce. 

Hingham and Boston, Mass.; Jackson Ferry and Hell Gate, N. Y. 

We have quoted from the Nereis Am. Bor. the description given by Harvey of the 

present species, and have purposely refrained from adding any localities of our own. 

Harvey considers C. flecuosa very nearly related to Cl. glaucescens, if indeed it is distinct 

from it. On the other hand, the greater part of the French specimens of C. flexuosa 

which we have seen are quite distinct from C. glaucescens, and seem to approach some 

ofthe forms of C. gracilis. We have frequently seen at Wood’s Holl, Newport, and 

Gloucester specimens which correspond pretty well with the C. flexuosa of Alg. Dan- 

mon., No. 227. As we understand the species, it is more rigid than Cl. glaucescens, 

and has shorter branches, which are at times refracted. The cells are .02-6™™ in 

diameter and not more than two or three times as long as broad as a rule. Le Jolis 

’ states that C. fleruosa lines the bottom of pools. The American forms which we would 

refer to this species are found in pools on rather exposed rocky shores. 

C. MORRISL&, Harv. . 

“Tufts elongate, dense, somewhat interwoven, dark green; filaments 

very slender, much and irregularly branched ; the penultimate branches 

very long, filiform, flexuous, simple, set with alternate or secund, short, 

erecto-patent ramuli, some of which are simple and spine-like, others 

pectinated on their upper side; articulations filled with dense endo- 

chrome, in the branches 2-3 times, in the ramuli about twice as long as 

broad, cylindrical, not contracted at the nodes.” (Harvey, Nereis 

Am. Bor., Part III, p. 79, Pl. 45 5.) 

Elsinborough, Del., Miss Morris. 

We only know this species from the description and plate of Harvey. 

C. RUDOLPHIANA, Ag. 

Filaments very long and gelatinous, forming loose tufts one or two 

feet long, color yellowish green; branches opposite or irregular, very 

long and flexuous, given off at wide angles, clothed with long, secund, 
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tapering branchlets; cells .02-S™™ in diameter, those of the maim 

branches many times longer than broad. 

On stones and covering alge just below low-water mark. Summer. 

Jackson Ferry, N. Y., Harvey ; Wood’s Holl, Mass.; Europe. 

One of the longest but at the same time most delicate of the genus. It forms in- 

tricately branching tufts, one or two feet long, attached to stones, or covers with a soft 

fleece alge and Zostera growing in still, shallow bays, like the Little Harbor at Wood’s 

Holl. It is more or less gelatinous and at once collapses on being removed from the 
water and adheres closely to paper in drying. In drying the cells shrivel very much, 

and the coloring matter is collected at the ends of the cells, which, in the main 

branches, are much longer than broad, and on moistening the cells do not recover 

their shape as readily as in other species. 

C. GRACILIS, (Griff.) Kiitz. 

Filaments loosely tufted, 3-12 inches long, irregularly bent, provided 

at the angles with rather short branches, which are pectinate, with long 

recurved or incurved branchlets; color a yellowish green; cells .04-16™™ 

in diameter. 

On wharves or in muddy pools. 

New Haven, Prof. Eaton; Wood’s Holl, Mass. 

a, Var. EXPANSA. 

Very irregularly branched, forming masses one to two feet in extent. 

Muddy pools. 

B. Gloucester, Nahant, Mass. 

Var. TENUIS, Thuret. (Cl. vadorum, Aresch.) 

Branches remote, filaments more slender than in the type, .04-8™ in 

diameter. 

Growing over Laminaria. 

Gloucester. ? 

A common and variable species, growing in rather muddy sheltered places and not 
on exposed spots. In its typical form it is recognized by its very irregular branches, 

which are more divergent than in most other species, and by its pectinate branchlets, 

which are at times flabellate. The species, «.though rather delicate in substance, is 

much stouter than C. albida or C. glaucescens, and doesnot adhere well to paper. The 

form which we have referred to, var. tenuis, Thuret, is doubtful. It formed masses of 

indefinite extent on Laminariw and other alge below low-water mark off Niles’s 

Beach, Gloucester. What we have called var. expansa resembles somewhat C. expansa, 

Kiitz., and like it is found in muddy places. It does not, however, form the dense 

masses of the last-named species, but floats loosely in the water in shallow places. 

The ordinary forms of the species are recognized without much difficulty, but one 
sometimes meets forms which are long and almost denuded of branches, in which case 

determination is difficult. 

C. EXPANSA, Kiitz. 

Filaments of a dull-green color, at first tufted, then matted together, 

forming extensive strata; main branches irregularly flexuous, .10-15™™ 
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in diameter, clothed with secondary branches, which are divaricately 

divided and furnished with secund ultimate branches; cells several 

times longer than broad. 

In brackish ditches. Summer. 

Wood’s Holl; Malden, Mass. 

To the present species may be referred the greater part of the New England speci- 

mens of brackish water referred to C. fracta. It isat first tufted, but soon rises to the 

top of shallow ditches and coves, and forms an intricately interwoven mass. It is 

distinguished from C. fracta by the greater size of the main branches and the fact that 

the diameter of the secondary branches is always much less than that of the main 

branches, whereas in the true C. fracta the branches gradually diminish in size. In 

some specimens the branches are clothed at intervals with very short fasciculated 

ramuli. The species when in its tufted condition resembles some of the forms of C. 

gracilis. Tt also approaches the C. fracta of the Algz Danmonienses, said by Harvey 

to be rather C. flavescens. 

C. FRACTA, (Fl. Dan.) Kiitz. 

“Tufts irregular, entangled, often detached, and then forming floating 

strata, dull green; filaments rather rigid, distantly branched, the lesser 

branches somewhat dichotomous, spreading, with very wide axils; the 

ramuli few, alternate or secund; articulations 3-6 times as long as 

broad, at first cylindrical, then elliptical, with contracted nodes.” (Har- 

vey, Nereis Am. Bor., Part IL, p. 83.) 

Salt-water ditches and ponds. 

West Point, Prof. Bailey; Beesley’s Point, Ashmead; New York, 

Walters ; Baltimore, Md. 

We have quoted from the Nereis the description given by Harvey. It is doubtful 

whether under the name C. fracta he referred to the species of that name as recognized 

by Scandinavian botanists. The only marine locality of this species which we have 

examined is in the vicinity of the Marine Hospital, Baltimore. As we understand the 

species, it is much finer than C. expansa, the cells being from .02-8™™ in diameter, 

those of the main branches tapering gradually into those of the secondary branches, 

while in the last-named species the transition is sudden. The branches are less 

numerous and more irregular in their mode of branching in C. fracta than in C. ex- 

pansa. 

C. MAGDALENZ#&, Harv., Phye. Brit., Pl. 335 a. 

Filaments one to three inches long, decumbent, entangled, coarse, 

blackish green; branches given off at obtuse angles, flexuous, with 

very few curved, irregularly-placed branchlets; cells .04-8"" in diam- 

ter, about 2-4 times as long as broad. 

Napatree Point, R. 1., Prof. Eaton. 

This rather unsightly and insignificant species is recognized by its procumbent 

habit and dingy green color, and by having but few branches, which are arranged 

without any definite order, and are given off at very obtuse angles from the main fila- 
ments. It may be doubted whether the species is not a reduced form of some other. 
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BULBOCOLEON, Pringsh. 
(From fo230¢, a bulb, and xoAcov, a sheath.) 

Filaments branching, creeping, composed of two kinds of cells, one 

producing numerous zoospores, the other bulbous at the base but drawn 

out into a tube, from the open extremity of which projects a long flexible 

hair. 

This genus, consisting of a single species, was first described by Pringsheim in the 

Abhandlungen der kénigl]. Akademie der Wissenschaften, Berlin, 1862, who founded 

it upon a small alga parasitic in the fronds of Leathesia and other Phwosporea, at 
Helgoland. 

The genus resembles Coleochete, a fresh-water genus, in the structure of the hairs, 

but in Bulbocoleon no reproductive bodies, except zoospores produced in the ordinary 

cells, have as yet been discovered. It is not impossible that oospores may at some 

time be found, and it will then be necessary to remove the geuus from the present 
order. 

B. PILIFERUM, Pringsheim, 1. c., p. 8, Pl. I. 

Characters same as those of the genus. 

Parasitic in the fronds of Leathesia tuberiformis and Chordaria divari- 

cata. Summer. 

Newport, R. I.; Wood’s Holl, Gloucester, Mass.; Europe. 

This minute species is found creeping among the cortical cells of Leathesia and 

Chordaria, generally in company with a Streblonema. It forms dark spots on the 

fronds, and, on microscopic examination, the hyaline hairs are seen projecting above 

the surface. The species is studied with difficulty when parasitic on Leathesia, owing 

to the density of the cortical part of the frond, but is more easily examined when it 

grows on Chordaria. It was found by Pringsheim on Chorda filum, Chordaria flagelli- 

formis, and Mesogloia vermicularis, as well as on Leathesia. It probably will be found 

on several other Phawosporew of our coast, where it appears to be common. 

The following genus described by Reinsch, including a species of which we have 
not been able to examine specimens, should be included in the account of the Chloro- 

sporee of our coast: 

ACROBLASTE, new genus of Chroolepidee. 
Plants microscopic, marine, forming densely aggregated tufts attached to stones and 

shells; threads erect, subsimple, branching from the base, arising from procumbent, 

densely interlaced threads; conceptacles in the upper part of the branches nearly 

spherical, at first unicellular, afterwards producing 20-35 spherical zoospores; after 

the discharge of zoospores elliptical, with a wide mouth; development of the branches 

and growth of the threads asin Chroolepus and Cladophora. 

Acroblaste, spec. Contents of cells finely granular, distinctly circumscribed; color 

slightly glaucous green; cell-wall thick, sublamellated, twice as long as broad. 

Height of plant, .336-.6™™, 

Diameter of filaments, .0050-80™™. 

Diameter of conceptacles, .0168-196™™, 

Diameter of zoospores, .0022™™, ; 

Hab.—Attached to shells and stones, Buzzard’s Bay, Mass. 

Reinsch., in Botanische Zeitung, 1879, No. 23, Pl. 3a. 
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SUBORDER BOTRYDIEA. 

Fronds minute green unicellar, spherical or pyriform, with a rhi- 

zoidal process at the base. Globose bodies produced in the cells, from 

which, when discharged, there is formed a large number of zoospores, 

with two cilia, which conjugate. 

A small suborder, of which the development is known only in a single species, B. 
granulatum, of which Rostafinski and Woronin have given a full account. Probably 

the suborder may require to be united with the Siphonew, a group abundant in the 

tropics, but not strictly found with us. 

CODIOLUM, A. Br. 
(Named from the resemblance to species of Codium, a genus of marine alge.) 

Frond unicellular, at the base prolonged into a tapering, solid, hya- 

line stalk, above clavate, containing an oval chloropyllaceous mass, 

which ultimately is transformed into a large number of spores, devel- 

opment of spores unknown. 

The present genus was founded by A. Braun on a species found by him at Helgo- 

land in 1852 and described and figured in his work on unicellular algze. A second species 

(C. Nordenskioldianum) was described by Kjellman. 

The genus is placed by Braun and Kjellman near Characium, but until the develop- 

ment of the spores has been made out the position of the genus must remain doubtful. 

Braun compares the spores to those of Codium, but states that he had never seen cilia. 

In American specimens we have never seen the spores escape from the mother cell and 

swim about by means of cilia, but, on the other hand, the wall of the mother cell dis- 

solves and the spores thus set free begin to grow at once. It often happens that the 

spores begin to grow inside the mother cell. The spores are oval and have a thick 
wall. Each spore either gives off a projection at one end, which grows into a long 

stalk, or else the contents of the spore become divided into a small number of cells by 

means of cross-partitions at right angles to its longer axis, thus forming a short fila- 

ment, each cell of which gives off a stulk as previously described. There results in 

the last case a dense cluster of individuals, which adhere together by their bases. It 

may be that what we have seen was only the hypnosporic condition of the plant, and 

that Braun had examined a stage in which motile spores existed. Occasionally one 
finds two spore-bearing cells on a single stalk, one always being very much smaller 

than the other. The second cell is lateral and may be nearly sessile on the stalk or 

furnished with a short secondary stalk of its own. 

Our plant recalls the hypnosporic condition of Botrydium granulatum, and in the 
Algz Am. Bor. Exs. it was distributed under the name of B. gregarium. As the devel- 

opment is so little known, we have now thought best to retain the name Codiolum, on 

the supposition that our species is the same as that of Braun. The study of the de- 

velopment is rendered difficult because the plant grows inextricably entangled with 
other small algze. 

C. GREGARIUM, A. Br. (C. gregarium, Braun, Alg. Unicell., Gen- 

era nova et minus cognita, p. 20, Pl. 1.—Botrydiwm gregarium, Farlow, in 

Alg. Am. Bor. Exs., No. 99.) 

Cells densely aggregated, ayerage length of cells, including stalk, 

ee 

ee ee 
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30-60", sporiferous mass .04-8™ broad by .10-15™™ long. Spores 

0152 by 020™>. 

On wharves and rocks between tide-marks, mixed with Calothria scop- 

ulorum and Ulothrix. 

Eastport, Me.; Gloucester, Mass.; Europe. 

Probably common in the autumn along our northern coast, and at once recognized 
by the long terminal stalk, which appears to be an appendage of the cell-wall. The - 

size is so variable that no accurate measurements as to length can be given. Those 
above stated represent the size of fully-grown sporiferous individuals. 

SusporpeR BRYOPSIDEZA. 

Fronds green, unicellar, filamentous, branching; reproduction by 

zoospores, with two cilia, formed in the occluded branches. 

A small suborder, including with us a single species of Bryopsis and a single species 
of Derbesia, a genus whose position is uncertain and which may prove to be more 

nearly related to Vaucheria than to Bryopsis, although in the present article we have 

placed it with the latter. 

BRYOPSIS, Lam. 

(From fpvov, a moss, and oc, an appearance. ) 

Fronds bright-green, unicellular, branching, usually pinnately di- 

vided; reproduction by spores formed in occluded portions of the 

branches ; spores of two (?) kinds—either green zoospores, furnished 

with two apical cilia, or orange-colored. 

The genus Bryopsis includes perhaps not far from twenty species, which are charac- 

terized by the mode of branching. Most of them are pinnately compound, and the 

ditterent forms pass so gradually into one another that the species cannot be said to 

be well marked. The fronds are unicellular except at the period of reproduction, 

when some of the smaller branches are separated by partitions from the rest of the 

frond. The position of the genus is still doubtful, as the development is not known. 

The reproductive bodies generally found are green zoospores which have two termi- 

nal cilia. Whether they conjugate or not is not known, although as Thuret reports 

the occurrence of zoospores with four cilia, such is probably the case. A second form 

of reproductive bodies was found by Pringsheim in Bryopsis, orange-colored motile bod- 

jes furnished with two terminal cilia. The development of these bodies has not been 

observed. Janczewski and Rostatinski have expressed the opinion that they may be 

parasites, but Cornu confirms the statement of Pringsheim that they are really organs 

of the Bryopsis. 

B. PLUMOSA, (Huds.) Ag., Phyc. Brit., Pl. 3. Pl. IV, Fig. 1. 

Fronds 2-6 inches long, often gregarious, 2-4 times pinnate, pinnules 

pyramidal in outline, naked at the base, in the upper part clothed with 

short pinnule, which are constricted at base. 

On muddy wharves and stones at low-water mark. 

A beautiful species, not uncommon along our whole eastern coast, and also frequently 
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found on the shores of California. It is very widely diffused, being found in nearly 

allseas. B. hypnoides, which occurs at Key West, passes almost insensibly into B. 

plumosa, but the typical B. hypnovdes is not known in New England. 

? DERBESIA, Sol. 

(Named in honor of Prof. Alphonse Derbes, of Marseilles.) 

Fronds green, simple or slightly branching, unicellular, or sometimes 

with cross-partitions at the base of the branches; fructification con- 

sisting of ovoidal sporangia containing zoospores, which are of large 

size and have a hyaline papilla at one end, at the base of which is a 

circle of cilia; oospores unknown. 

The genus Derbesia was founded by Solier on two Mediterranean species, D. marina 

and D. Lamourouxii. The position of the genus is doubtful. The Derbesie resemble 

in habit the more delicate species of Vaucheria and Bryopsis, and like them are often 

unicellular, but it is, however, not uncommon to find at the base of some of the sterile 

branches a short cell, separated by a wall both from the branch above and the main 

filament below. A similar cell is always present at the base of the sporangia, and 

the same cell is found in some species of Vaucheria. Derbesia differs from Bryopsis in 

having zoospores provided with a circle of cilia, borne around the base of a terminal 

hyaline papilla as in @dogonium. It differs from Vaucheria in not having oospores, so 

farasis known. The zoospores of Derbesia, according to Solier, germinate at once 

and are apparently of a non-sexual character, so that we may expect that hereafter 

either oospores or conjugating zoospores will be found. As we have said, the zoospores 
bear a striking resemblance to those of Gdogonium, and perhaps the relationship to 

the last-named genus is closer than has usually been supposed. In this connection 

it should be mentioned that, in the formation of the cells sometimes found at the base 

of the branches, the cell-wall ruptures in the same way as in @dogonium, and if we 

do not have the same rings forming a cap at the end of the cells as in @dogonium it 

may be because in Derbesia the formation of new cells is very limited. 

D. TENUISSIMA (De Not.), Crouan. (D. marina, Solier, Ann. Sci. Nat., 

3 série, Vol. VIL, p. 158, Pl. 9, Figs. 1-17.—Bryopsis tenuissima, De Not., 

Fl. Capr.—D. tenuissima, Crouan, Florule du Finistére, non D. marina, 

Crouan, Algues Marines du Finistére, No. 398.—Chlorodesmis vaucherves 

formis, Harv., Ner. Am. Bor., Part III, p. 30, Pl. 40¢.) PIL. IV, Fig. 4. 

Filaments tufted, bright green, one to two inches long, .04"" in 

diameter; branches few, erect, constricted, and often with a cuboidal 

cell at the base; sporangia on short branches, ovoidal or pyriform, 

09-12" broad by .20-.30™ long, resting on a cuboidal basal cell; spores 

large, few, about 15 in number. 

Forming tufts on alge. 

Eel Pond Bridge, Wood’s Holl, Mass.; Key West; Europe. 

We have found this species but once on our coast, in May, 1876. With us it is 

apparently rare, but the species is not uncommon in some parts of Europe, especially 

on the shores of the Mediterranean. Our form is very well developed and the 

sporangia are rather longer than in the European specimens which we have seen. 
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SuBorDER PH AOSPOREZ. 

Reproduction by means of olive-brown zoospores which have two 

laterally attached cilia; sporangia of two kinds—unilocular, containing 

a large number of zoospores, and plurilocular, compound sporangia, each 

cell of which contains a single zoospore; conjugation of zoospores known 

in a few species; marine plants, of an olive-brown color, whose fronds 

vary greatly in structure, but which all agree in reproducing by zoospores. 

A large group, first correctly defined by Thuret. Previous writers had regarded the 
structure of the frond to the exclusion of the organs of reproduction, and the species 

here included were placed in different orders. In the Nereis they were placed partly 
in the Dictyotacew, Sporochnacee, Laminariacee, Chordariacew, and Ectocarpacee. The 

four last orders have been kept as families, but the true Dictyotacee are a distinct order. 

All the olive-brown sea-weeds of New England, except the rock-weeds, belong to the 

present suborder. In no order of plants:do the species vary so widely in habit as in 

the present. A large number, as the Ectocarpi, are filamentous and resemble in habit 

the Cladophore. The Laminariw have expanded flat fronds, and in Macrocystis and 

Egregia, the most highly organized of the order, there are stems, distinct leaves, and 

air-bladders, and in -Lygregia special fructiferous leaflets. Many of the species are of 

microscopic size, but Macrocystis grows to be several hundred feet long. 

SPHZENOSIPHON, Reinsch. 

(From o¢yv, a wedge, and cidwr, a tube.) 

, Fronds formed of single cells placed side by side so as to form a more or less cohe- 
rent mass; cells pyriform-cuneate or oblong-elliptical; contents of cells transformed 

into a number of very small spherical bodies (zoospores ?). 

In the Contributiones ad Algologiam et Fungologiam, Reinsch places the genus 

Sphenosiphon, of which he describes nine species, in the order Melanophycee. One of 

the species occurs in fresh water and the rest are marine. They all form minute spots 

on other alg, and consist simply of cells placed side by side, the whole forming a thin 

membranous expansion. If the small bodies described and figured by Reinsch in the 

interior of the cells are really zoospores, and if the cells themselves are olive-brown, 

we must regard the genus Sphenosiphon as the lowest of the Pheosporew. The develop- 

ment of the zoospores has not been observed, and as Reinsch describes the color of 

some of the species as bluish green and rose-colored, we must consider the position 

of the genus to be in doubt. Species of Sphenosiphon are not unfrequent on our coast, 

but they have not yet been sufficiently studied. Those which we have seen are more 

like the Cyanophycee than the Phwosporee in color. The following descriptions, which 

may apply to some of our species, are taken from Reinsch, l. ¢. 

S. SMARAGDINUS, Reinsch, 1. c., Pl. 35, Fig. 4. 
Cells pyrifarm or broadly cuneiform, rounded at the apex, prolonged at the base 

into a hyaline pedicel; cells .0168-333™™ long, .0084-112™" broad at apex, .002™™ at 

base; color bluish green; base hyaline. 

On Plocamium coccineum, Labrador. 

On Polysiphonia, Anticosti. 

S. OLIVACEUS, Reinsch, 1. c., Pl. 36, Fig. 2 a. 
Cells pyriform or cuneiform, broadly rounded at apex, contracted at base; color 

olive-green; cells .013-24™™ long, breadth .0096-168™™. 

On Ceramium rubrum, Anticosti and Labrador. 

S. ROSEUS, Reinsch. 
Cells broadly ellipsoidal, placed loosely together, and surrounded by a thick hyaline 

mucus; rose-colored; .0041-50™™ long, .004-5™™ broad. 

On zoophytes, Labrador. 
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As an account of the families into which the suborder is: divided has already been 
given on pp. 15-17, it is unnecessary toWepeat them here, but the reader will find 

them briefly described in their order on subsequent pages, together with a synopsis 

of the genera found on our coast belonging to each family. 

Famity SCYTOSIPHONEZ. 

Fronds unbranching, either membranous or tubular ; plurilocular spo- 

rangia in short filaments, densely covering the whole surface of the 

fronds ; unilocular sporangia not well known. 

Fronds expanded membranes 7.2 2. 2. c0. ne oe i Phyllitis. 
Bronds tabular ese ere eere ee eee ae No te Bory Scytosiphon. 

PHYLLITIS, (Kiitz.) Le Jolis. 

(From ¢vAActne, a name given by Dioscorides to an unknown plant.) 

Fronds olive-brown, simple, membranaceous, composed of a cortical 

layer of minute colored cells and an internal layer of larger, oblong, 

colorless cells, which are sometimes prolonged downwards in the form 

of short filaments; plurilocular sporangia formed from the cortical cells, 

covering the surface of the fronds, consisting of a few (4-6) cells ar- 

ranged in short filaments, which are closely packed together at right 

angles to the surface of the fronds; unilocular sporangia and pard@- 

physes unknown; growth from the base. 

A genus consisting of two species, formerly placed in the genus Laminaria in conse- 

quence of their membranous habit, but differing essentially from the true Laminarie 

in the structure and disposition of their sporangia. 

P. FASCIA, Kiitz. (Laminaria fascia, Ag.) 

Fronds gregarious from a disk-like base, three to six inches long, a 

quarter to half an inch wide, linear-elongate, contracted at the base 

into a short stipe. 

Var. CaSSPITOSA. (Phyllitis cespitosa, Le Jolis, Etudes Phycol., p. 10, 

Pl. 4.—Laminaria cespitosa, Ag.—Laminaria fascia, Harv., in Phye. 

Brit., Pl. 45.—Laminaria debilis, Crouan, Alg. Finist., No. 81.) Pl IV, 

Fig. 3. 

Fronds stipitate, cuneiform, often faleate and undulate. 

Very common on stones between tide-marks; widely distributed over 

all parts of the world. 

About the limits of the present species there is a diversity of opinion. Le Jolis 
regards the L. fascia and L. cwspitosa of Agardh as distinct species, but by Harvey 

they were considered as merely different forms of the same species. Harvey’s opinion 

seems to us to be correct, for it is impossible to draw the line between the two forms 

as found on our coast. 
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SCYTOSIPHON, (Ag.) Thuret. 
(From oxvtog, a whip, and cidwv, a tube.) 

Fronds simple, cylindrical, usually constricted at intervals, hollow, 

cortex of small colored cells, inner layer of vertically elongated, color- 

less cells; sporangia as in Phyllitis ; paraphyses single-celled, oblong- 

obovate, interspersed among the sporangia. 

The present genus is founded on the Chorda lomentaria of older writers. The genus 
Scytosiphon, as proposed by Agardh, included both C. lomentaria and C. filum. Tho 

latter species, which is still kept in the genus Chorda by most writers, has the surface 

of the frond covered with club-shaped paraphyses, between which are situated the 

oval unilocular sporangia. In S. lomentarius the bodies called paraphyses are only oc- 

casionally found, and their real nature is a little uncertain. Both Bornet and Ares- 

choug consider them to be paraphyses, and the latter has figured them in Observa- 

tiones Phycologice, Part III, Pl.2, Fig.1. As at present understood, Scytosiphon differs 
from Phyllitis only in the fact that the frond is tubular instead of membranous, and in 
the presence of paraphyses, which have not yet been found in Phyllitis. 

'S, LOMENTARIUS, Ag. (Chorda lomentaria, Lyngb.; Phye. Brit., Pl. 

285.—Chorda filum var. lomentaria, Kiitz., Spec. Alg.) 

Fronds gregarious, three to eighteen inches long, attached by a disk- 

like base, shortly stipitate, expanding into a hollow tube, from a quarter 

of an inch to an inch in diameter, at first cylindrical, afterwards con- 

stricted at intervals. 

Very common on stones between tide-marks; found nearly all over 

the world. 

A species easily recognized, except when quite young, by its tubular and constricted 

frond, but chiefly interesting in consequence of the smaller species of alge which grow 

upon it. At Eastport a very large form is found, nearly an inch in diameter, and 

much twisted. 

Famity PUNCTARIEZ. 

Fronds unbranching, forming expanded membranes or cylinders; 

fructification in spots (sori) on the surface of the fronds; plurilocular 

sporangia ellipsoidal, composed of few cells; unilocular sporangia sphe- 

roidal. 

PUNCTARIA, Grev. 

(From punctum, a point, referring to the dots formed by the sporangia and hairs.) 

Fronds olive-brown, simple, membranaceous, attached by a discoidal 

base, composed of several (2-6) layers of cuboidal cells of about the same 

dimensions in all parts of the fronds; unilocular sporangia immersed 

in the frond, collected in spots, spherical-cuboid, formed from the su- 

perficial cells; plurilocular sporangia collected in spots, immersed ex- 
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cept at the apex, formed from the superficial cells ; fronds covered with 

clusters of hairs; paraphyses wanting. 

A small genus, containing probably not more than half a dozen good species, which 
are widely diffused. In the Nereis Am. Bor. the genus is placed by Harvey in the 
Dictyotacee. That order is now restricted to a group, not represented, as far as is 

known, on the coastof New England, in which there are quiescent spores, tetraspores, 

and antheridia, but no zoospores, and Punctaria is evidently related to the Phwosporee, 
judging by itssporangia. Litosiphon pusillus, asmall parasite on various alge, is closely 

related to Punctaria, but differs:in having a filamentous frond and more simple 
sporangia. It probably occurs on our coast, but has not yet been observed. 

P. LATIFOLIA, Grev.; Phye. Brit., Pl. 8; Etudes Phycol., p.13, Pl. 5. 
Fronds pale olive-green, gregarious, shortly stipitate, lanceolate or 

obovate, four to twelve inches long, one to five inches broad, substance 

tender. 

Var. ZOSTER, Le Jol. (P. tenuissima, Phye. Brit., Pl. 248.) 

Fronds thin, pale, lanceolate at both extremities, narrow, margin un- 

dulated. 

On different alg at and below low-water mark. Spring and summer. 

Europe. 

P. PLANTAGINEA, (Roth) Grev.; Phye. Brit., P1.128. Pl. IV., Fig. 5. 

Fronds deep brown, gregarious, broadly lanceolate, attenuated at 

base, one to three inches broad, three inches to a foot long, substance 

somewhat coriaceous. 

. Orient, L. I.; Point Judith, R. I., Olney; Wood’s Holl, Gloucester, 

Mass.; Europe. Summer. 

It is not altogether easy to distinguish our two species in some cases, although as a 
rule they are sufficiently distinct. P. latifolia is much the more delicate of the two, 

and has a greenish tinge. When in fruit it is punctate, the dots being thesori. Both 

forms of sporangia are often found simultaneously on the same frond. In P. planta- 

ginea the frond is decidedly brown and rather coriaceous, and the punctate spots are 

caused by the dense clusters of hairs which are often found to correspond on both 

sides of the frond. Both species are common in spring and summer, and although 

often washed ashore in considerable quantities on exposed beaches, they prefer quiet 

bays. 

Famity DESMARESTIEZ. 

Fronds branching, cylindrical or compressed, with an axis of fila- 

ments composed of elongated cells and a cortex composed of spheroidal 

cells; unilocular sporangia formed by the direct transformation of the 

cortical cells; plurilocular sporangia unknown. 

DESMARESTIA, Lamx. 

(In honor of A. G. Desmarest, a French naturalist.) 

Fronds olive-brown, solid, cylindrical or compressed, much branched, 

attached by a disk, cortical layer composed of small polygonal cells, 
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internal portion consisting of an axial filament formed of a single row 

of rather large cylindrical cells, surrounded by a mass of oblong cells 

sometimes mixed with smaller winding cells; in the spring fronds 

covered with branching hairs, which drop off later in the season; 

unilocular sporangia formed directly from the cortical cells, which do 

not undergo any change in shape or size; growth trichothallie. 

A small genus, consisting of about fifteen described species, a considerable portion 

of which bear a close resemblance to D. aculeata. They are inhabitants of the colder 

seas in both the northern and southern hemispheres. Our two species are very widely 

diffused, but D. ligulata, a common species of California as well as of Europe, is want- 

ing on our coast. The genus is easily distinguished from its allies by the axial fila- 

ment and the formation of the zoospores in the unchanged superficial cells. 

D. ACULEATA, Lamx., Phyc. Brit., Pl. 49; Ner. Am. Bor., Vol. I, 
Pl. 4 b. 

Fronds dark olive-brown, one to six feet long, terete. below, com- 

pressed above, naked at the base; branches alternate, numerous, long 

and virgate, lower branches longer than upper, several times pin- 

nate, clothed in spring with hairs, which fall off and leave alternate, 

distichous, spine-like processes. 

Common on exposed shores below low-water mark. Throughout the 

year. urope. 

A coarse and homely species as usually found; often washed ashore in large masses. 

Not likely to be confounded with any other of our species. In spring it presents a 

feathery appearance, owing to the tufts of hairs with which the frond is beset. It 

is one of the spevies used as a fertilizer on the northern coast of New England. 

D. viripis, Lam. (Dichloria viridis, Grev.—Desmarestia viridis, 

Phye. Brit., Pl. 312.) 

Fronds light olive, one to three feet long, cylindrical or but slightly 

compressed; branches all opposite, distichous, several times pinnate, 

ultimate branches capillary. 

Common on stones at and below low-water mark. Europe. 

A smaller and much more delicate species than the last, for which it can never be 

mistaken, rather resembling in some of its conditions a Dictyosiphon. The name is 

derived from the fact that on decaying or on being placed in fresh water it turns 

quickly to verdigris-green. Harvey mentions that air-cavities are to be seen in cross- 
sections of the filaments. The air-cavities are, however, merely the sections of the 

larger cells which are surrounded by dense masses of smaller cells, whereas in D. 
aculeata a cross-section shows the axial filament surrounded by a mass of cells of 

nearly equal diameter. 

Famity DICTYOSIPHONE. 

Fronds branching, filiform, axis composed of elongated cuboidal cells, 

the cortex of smaller roundish cells; unilocular sporangia spherical, 

scattered or aggregated, formed from the subcortical cells; plurilocular 

sporangia unknown. 
S. Miss. 59-——5 
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DICTYOSIPHON, Grev. 

(From dcxrvov, a net, and oidwr, a tube.) 

Fronds olive-brown, filiform, branching, solid above, becoming hol- 

low below, cortex composed of small, irregularly polygonal cells, inte- 

rior of larger, colorless, longitudinally elongated cells; branches corti- 

cated throughout; growth from an apical cell (scheitel-zelle) ; unilocu._ 

lar sporangia spherical, scattered, immersed in the cortex; paraphyses 

and plurilocular sporangia unknown. 

The genus was founded on D. feniculaceus, a species placed by C. A. Agardh and 

Lyngbye in Scytosiphon. Under D. foniculaceus were included a number of forms 

which have since been separated by Areschoug and placed in two different genera, 

Phleospora and Dictyosiphon. In the former the unilocular sporangia are formed 

directly from the cortical cells and cover the surface in dense patches, at maturity 

projecting above the surface of the frond. In the latter genus the sporangia are seat- 

tered and immersed. In Dictyosiphon, moreover, the growth is from an apical cell, 

but in Phleospora it is trichothallic, and in the former genus the superficial cells are 

polygonal and irregularly placed, while in the latter they are quadrate and arranged 

in regular series. The genus is divided by Areschoug into two subgenera, Dictyosi- 

phon proper and Coilonema, the latter of which is referred by Gobi to Cladosiphon, since 

the cortical layer consists of very short filaments rather than a continuous cellular 

membrane. Our two species belong to Dictyosiphon proper, but species of Coilonema 

and Phleospora are to be expected in the region of Eastport. By Harvey the genus 

was placed in the Dictyotace, from which order it was necessarily removed when the 

true nature of the sporangia was discovered. 

D. FGNICULACEUS, Grey. (Scytosiphon faniculaceus, Ag.—D. foeni- 

culaceus, Phye. Brit., Pl. 326; Areschoug, Phyc. Mar., Pl. 7.) 

Fronds yellowish brown, six inches to two feet long, much branched ; 

branches alternate or occasionally opposite; superficial cells angularly 

quadrate. } 

Common on stones and alg at low-water mark. Spring and summer. 

Europe. 

A variable species as found on our coast, but one which cannot well be subdivided 

at present. Early in the season the fronds are light colored and delicate in substance, 
but later they become more rigid. Perhaps some of the forms which we have here 

included may properly be placed under var. flaccidus of Areschoug. Such, at least, 

appears to be the case with some of the specimens collected in May at Wood’s Holl. 

D. HIPPUROIDES, (Lyngb.) Aresch.? (Seytosiphon hippuroides, Lyngb., 

Hydr., Pl. 14 b.—D. feniculaceus a, Aresch., Phye. Mar., Pl. 6 a and b.— 

Chordaria flagelliformis var. # and 7, Agardh, Sp. Alg., Vol. I, pp. 66 

and 67.) 

Fronds dark brown, four inches to two feet long; main branches 

rather densely beset with flagellate, scattered, subequal secondary 

branches; superficial cells in the lower part arranged in horizontal 

series, above irregular. 
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Exs.—Alg. Am. Bor., Farlow, Anderson & Eaton, No.-95. 

On stones at low tide. 

Eastport, Maine; Cape Ann, Mass. 

We have referred to the present species a rather large form found abundantly in 
September, 1877, at Eastport, near Dog Island, where it grows with Chordaria flagel- 

liformis, which it somewhat resembles in habit. It is much coarser than D. fenicu- 

laceus, and of a darker color, and the branches are long and fiagellate, and furnished 
with comparatively few secondary branches. The Cape Ann specimens are smaller 

and approach nearer D. feniculaceus. The Eastport form can hardly be regarded as 

an extreme state of D. feniculaceous, but whether it is really the D. hippuroides of Are- 

schoug admits of some doubt, as Areschoug describes his species as being only six or 

seven inches long. According to Areschoug, the conjugation of zoospores has been ob- 

served in this species. 

Famity ECTOCARPE. 

Fronds filamentous, monosiphonous or sometimes partly polysipho- 

nous, cortex rudimentary or wanting; sporangia either in the continu- 

ity of the filaments or external, sessile or stalked; unilocular sporangia 

globose or cuboidal; plurilocular sporangia muriform (formed of numer- 

ous small rectangular cells densely aggregated in ovoidal or lanceolate 

masses); growth trichothallic. 

Fronds polysiphonous above, monosiphonous below, densely beset above 

_ with very short horizontal branches........-..- eae ee Myriotrichia. 

Fronds generally monosiphonous throughout, branches free, opposite or 

alternate ...... UNA ees Mile hee Nei. ook Pipe A Mal neues Ectocarpus. 

MYRIOTRICHIA, Harv. 

(From jvpioc, a thousand, and 6pcé, a hair.) 

Fronds olive-brown, filamentous, at first consisting ef a single row of 

cells, which by transverse and longitudinal division afterwards form a 

solid axis; branches short, closely approximated, radiating in all direc- 

tions, formed by outgrowths from the superficial cells of the axis; uni- 

locular sporangia spherical, borne on the axis between the branches; 

plurilocular sporangia unknown; main axis and branches ending in 

hyaline hairs. 

A genus comprising three species which are hardly distinct. They form small tufts 

or fringes on different Phwosporea, especially on Scytosiphon, and are recognized by the 

numerous short branches which in some cases almost cover the main axis and cause 

it to resemble a Stigonema. The development of the frond is given in detail by Negeli 

in Die neuern Algensysteme. : 

M. CLAVZFORMIS, Harv., Phye. Brit., P1.101. (IM. Harveyana, Neg. 

parti.) 

Fronds half an ineh to an inch in length, club-shaped in outline, axis 

clothed throughout with branches, upper branches longer than lower 

and bearing secondary branches. 
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Var. FILIFORMIS. (I. filiformis, Harv., Phye. Brit., Pl. 156.—M. Har- 

veyana, Neg. partim.) : 

Fronds filiform in outline, axis furnished only at intervals with 

branches. 

On various alge, especially Scytosiphon lomentarius. 

Gloucester, Mass., Mrs. Bray. 

Var. filiformis, Penobscot Bay, Maine, Hooper ; Newport, R. I.; Europe. 

Aspecies forming small tufts on different Phwosporee, probably abundant on our 

coast, but as yet only recorded in a few localities. Nzgeli has shown, 1. c., that the 

two species of Harvey are merely forms of a single species, the variety jiliformis being 

less fully developed than MW. claveformis, which was first described. 

ECTOCARPUS, Lyngb. 

(From extoc, external, and kuprog, fruit.) 

Fronds filamentous, monosiphonous or occasionally partly polysi- 

phonous by radial division of some of the cells; plurilocular sporangia 

ovate, cylindrical or siliculose, consisting of numerous small cells ar- 

ranged in regular longitudinal and transverse series; unilocular spo- 

rangia cylindrical or oval, either stalked or formed by the direct trans- 

formation of the cells of the branches. 

The genus is here accepted in an extended sense, and includes a number of genera 
of modern writers which we have preferred to consider subgenera. Perhaps Pylaiella 

should be kept distinct, as in this subgenus both the unilocular and multilocular 

sporangia are formed by the direct transformation of some of the cells in the con- 
tinnity of the filaments rather than in special branches. But in Capsicarpella we have 

the multilocular sporangia formed in the continuity of the branches as in Pylaiella, 

while the unilocular sporangia are partly emergent aud seem to be intermediate be- 

tween those of Pylaiella and Ectocarpus proper. Streblonema,if separated from Ecto- 

carpus by its creeping habit, resembles it perfectly in its fruit, and, as the different 

species of Streblonema vary considerably as to their procumbent habit, it seems, on the 
whole, better not to retain the genus. The described species of Ectocarpus proper are 

very numerous, but unfortunately they are not well characterized. The greater part of 

the species may be grouped around JL. confervoides and EH. fasciculatus as types, but 

exactly how far differences in ramification and dimensions of the sporangia are to be 

considered specitic rather than mere variations is a matter about which botanists do 

not agree. One thing is certain, that specific analysis has been carried too far in this 

group, and it is especially true with regard to the species of Kiitzing. In describing 

a species of Eetocarpus it is important to have both the unilocular and plurilocular 

conditions. In most of the species, however, only one form is known. The unilocular 

sporangia are often difficult to determine, because the Letocarpi, especially those 
growing on dirty wharves, are infested by parasites, Chytridium, &c., which produce 

globular swellings of the cells, which might then, especially in dried specimens, be | 

mistaken for unilocular sporangia. 

Besides the two forms of sporangia, Thuret and Bornet have recorded the existence 

of bodies to which they have given the name of antheridia. It has been suggested 
that the antheridia were cells distorted by parasites. We have never seen anthe- 

ridia in American specimens, and are not in a position to express any opinion. The 

fact that a conjugation of the zoospores has been observed by Goebel in £. pusillus 
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would, however, incline one to consider that the antheridia in this genus were not 
proper male bodies. 

Some of the species of Hctocarpus described by Harvey in the Nereis were founded on 

sterile specimens, but, at the present day, algologists agree in thinking that the pres- 

ence of sporangia is necessary for the determination of species of Ectocarpus, and we 

have, accordingly, omitted the Harveyan species founded on sterile plants as being 
inadequate. 

SuspgeNus STREBLONEMA, Derb. & Sol. (Entonema, Reinsch). 

Primary branches procumbent, creeping in or over the substance of 

other alge; secondary and fructifying ramuli erect. 

EK. CHORDARLA, N. sp. 

Filaments much branched, irregularly nodose, about .02™ in diam- 

eter, sunk in the tissue of the host-plant; hairs and fertile branches erect, 

the former projecting above the surface; unilocular sporangia on short 

stalks, solitary or clustered, oval, about .07"™" broad by .14"™ long; 

plurilocular sporangia unknown. 

Parasitic in the fronds of Chordaria divaricata, Leathesia tuberiformis, 

and other Phwosporec. 

Woods Holl, Gloucester, Mass.; Newport, R. I. 

A common but insignificant species which grows in the cortical portion of different 

Phcosporee, especially Chordaria divaricata, and usually in company with Bulbocoleon. 

It forms dark-colored spots on the surface of the plant in which it is growing, and, on a 
hasty microscopic examination, would pass unnoticed, so great is the resemblance of the 

sporangia to those of Chordaria. Our plant resembles S. sphericum, Thuret, but differs 

from the Mediterranean forms of that species in having oval, not spherical, sporangia, 

which are often clustered. The filaments, too, are composed of very irregular-shaped 

cells, and are never moniliform as in well-developed specimens of S. sphericum. It 

may, however, be the case that what we have considered specific marks are only local 

variations. It may also be asked whether the present species is not the form of S. 

fasciculatum, Thuret, which bears unilocular sporangia. At present only the plurilocu- 

lar form of sporangium is known in that species as it occurs in Europe. 

E. REPTANS, Crouan, Florule du Finistére, p. 161; Kjellman, Bidrag 

till Kinn. Skand. Ect. Tilop., p. 52, Pl. 2, Fig. 8. 

Filaments forming circular spots on the host-plant, primary branches 

very densely branching, so that they almost form a membrane, fur- 

nished with numerous erect branches, which are .5-7"" high and grad- 

ually taper toa hyaline hair; cells at base about .01"" broad; plurilocular 

sporangia arising from the primary filaments, sessile or on short stalks, 

ovate-acute, .012-20"" broad by .038-76™ long. 

On Phyllitis and Dictyosiphon. Summer. 

Newport, R. I.; Europe. 

A larger species than the preceding and growing more superficially, so that the fila- 

ments may be said to creep over the surface rather than in the substance of the host- 

plant. Owing to the dense branching of the prostrate filaments and the abundance 
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of the erect branches, this species forms a connecting link between Zctocarpus and 

Myrionema. eo 

SUBGENUS EUECTOCARPUS. 

Filaments monosiphonus, erect, occasionally corticated by the growth 

of descending filaments which are given off from some of the cells; both 

unilocular and plurilocular sporangia formed by the transformation of 

special branches. 

Hi. TOMENTOSUS, (Huds.) Lyngb., Phye. Brit., Pl. 182. (Spongonema 

tomentosum, Kiitz., Spec. Alg., p. 461; Tab. Phyc., Vol. V, Pl. 83.a:) 

Filaments erect, two to four inches long, densely interwoven into 

rope-like, spongy masses, irregularly much branched; primary branches 

scarcely distinct; cells .008-12™ broad by .012-70"" long; plurilocular 

sporangia linear-o long, straight or ineurved, .010-15"" broad by 

.025-75"" long, sessile or on short pedicels, which are given off at right 

angles to the branches; unilocular sporangia ‘‘subovate on short 

pedicels” (Areschoug). 

On Fucus and other plants. 

Boston Bay, Harvey; Magnolia, Mass.; Europe. 

This species, which is easily recognizable by its spongy, rope-like habit, and by the 

microscopic characters above enumerated, seems to be rather scarce on ovr coast. It 

is not rare, however, on the shores of Europe. The species is to be sought in summer, 

and it grows attached to the larger alge. Only the plurilocular sporangia are known 
on our coast. 

K. GRANULOSUS, (Eng. Bot.) Ag.; Phye. Brit., Pl. 200. 

Filaments tufted, rather rigid, two to four inches long, main branches 

opposite or whorled, corticating filaments often numerous; cells .07-10"™" 

in diameter ; secondary branches short, opposite, given off at very wide 

angles, often revolute at the tip; ultimate branches secund, short, acute ; 

plurilocular sporangia broadly ovate, obliquely truncate on the inner 

side, .04-6™™" broad by .06-8™™ long, sessile on the ultimate and penulti- 

mate branches; unilocular sporangia ? 

Var. TENUIS. (EHctocarpus Durkeei, Harv., Ner. Am. Bor., Vol. I, p. 

142, Pl. 12 f.) 

Filaments more slender than in the type; cells .05-8™" broad; 

branches usually alternate; plurilocular sporangia ovate or ellipsoidal, 

but slightly truncate at the base. 

Boston, Harvey ; Newport, R. I. 

Var. tenuis, Portsmouth, N. H.; Nantucket, Mass., Harvey ; Wood’s 

Holl, Mass. 

A species not rare in Europe and apparently common on the coast of California, but 

not often found with us. The species occurs in summer, and forms small tufts on 
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other alg. It is distinguished from our other species by the short, broad, and sessile 

sporangia. In the type the branching is opposite and compact, and the corticating 

filaments are sometimes so numerous, especially in the Newport specimens, as to lead 
one to admit the validity of Kiitzing’s genus Corticularia. But in other cases the cor- 

ticating filaments are few in number. 

HE. CONFERVOIDES, (Roth) Le Jolis. (Hetocarpus siliculosus, Phye. 

Brit., Pl. 162; Ner. Am. Bor., Vol. I, p. 139.) 

Filaments erect, two to twenty inches long, loosely entangled at the 

base, becoming free and feathery above; branches alternate or secund, 

gradually tapering; cells of larger branches .0£-5"" in diameter; pluri- 

locular sporangia ovate-acute or acuminate, sessile or stalked, sometimes 

rostrate average size of sporangia .025-40"" broad by .15-40"" long; 

unilocular sporangia oval or ellipsoidal, .023-30"" broad by .035-50™ 

long. 

a, Var. SILICULOSUS, Kjellman. (Hctocarpus viridis, Harv., Ner. Am. 

Bor., Vol I, p. 140, Pl. 12 b and c.) 

Plurilocular sporangia subulate or linear-subulate, sessile or sub- 

sessile, frequently rostrate. 

8, Var. HIEMALIS, Kjellman. (Hetocarpus hiemalis, Crouan.) 

Plurilocular sporangia elongated, conical or subacuminate, .08-15™" 

long by .02-3"" broad, generally rostrate. 

| Very common on alge and wood work along the whole coast. 

Var. a, most common south of Cape Cod. 

Var. 2, Wood’s Holl, Mass. ? 

The largest, most variable, and most common summer species of our coast, and 

found in nearly all parts of the world. It has been subdivided by Kiitzing into a 

large number of species, which are scarcely to be recognized from his descriptions 

and plates. Formerly some of the different forms of 2. littoralis were referred to 

the present species, but the true ZL. littoralis is now recognized as belonging to the 

subgenus Pylaiclla. Those interested in tracing the synonymy of EF. confervoides 

should consult Kjellman’s Bidrag till Kainnedomen om Skandinaviens Ectocarpeer 

och Tilopterider, Stockholm, 1872. As seen on our own coast, what we have called the 

typical EZ. confervoides forms tufts of indefinite extent on wharves, and especially on 

the larger algz, varying in length from a few inches to a foot anda-half long. It 

frequently fringes the fronds of Chorda jfilum with its soft, silky tufts. In the type 

the plurilocular sporangia, which are much more common than the unilocular, are 

ovate-acuminate, and only occasionally rostrate. In the variety siliculosus the pluri 

locular sporangia are long and comparatively very narrow. The variety hiemalis is 

found in the winter and spring, and has plurilocular sporangia, which are almost 

always rostrate and somewhat cylindrical in form, so that they may be said to resem- 

ble those of the subgenus Pylaiella. The color of the present species when growing 

js a light brown approaching yellowish, which in drying often turns to a yellowish- 

green, especially in the variety siliculosus, of which herbarium specimens might be 

mistaken for Cladophore. The winter forms are deeper brown than those found in 

summer. £. amphibius, mentioned in the supplement’ to the Nereis as occurring near 

New York in brackish water, is a form of the present species. 
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KE. FASCICULATUS, Harv. 

Filaments one to eight inches,long, erect, tufted, entangled below 

but free and featbery above; cells of main branches .05™" in diameter, 

about as long as broad; secondary branches alternate, short, given off 

at an obtuse angle; ultimate branches very numerous, secund, ending in 

a hair; plurilocular sporangia ovate-acuminate or subulate, sessile or 

on short stalks, borne principally on the upper side of the penultimate 

branches, very variable in size, but averaging from .018-25™" broad by 

.070-150"" long; unilocular sporangia sessile, oval, .04-6"" by .03-45™". 

Very common on the larger alge along the whole coast; Europe. 

When found in its typical form the present species is easily recognized, but it varies 

considerably, so that the extreme forms are not easily determined. It is very common 

on fronds of Laminaria and other large Pheosporee, on which it forms a dense fringe 

one or two inches high. The larger forms are much looser and feathery and the tips 

of the branches are fasciculate when seen with the naked eye. When long and slender 

it becomes the var. draparnaldioides of Cronan. The most puzzling forms are those in 

which the filaments are short and thick and the rather stout plurilocular sporangia 

are arranged without order on the branches. In this species the unilocular and pluri- 

locular sporangia are more frequently found growing together on the same individual 

than in any of the other species found on our coast. 

E. LUTOSUS, Harv., Ner. Am. Bor., Vol. I, p. 140, Pl. 12 a. 

Filaments tufted, two to four inches long, densely interwoven in 

spongy masses; lower branches opposite, .03-4"" broad; upper branches 

irregular, ending in long hairs; plurilocular sporangia .04-5"" broad 

by .15-20™ long, cylindrical in outline, ending in very long hairs, which 

occasionally fork ; unilocular sporangia ? 

Greenport, L. L., Harvey; Wood’s Holl, Mass. 

The above description is taken from a species common on Fucus at Wood’s Holl, in 

May, 1876, which corresponds very well to the FZ. lutosus of the Nereis Am. Bor., a 

species which Harvey states is not clearly defined. It differs from the description 

given by Harvey in the fact that the sporangia are not very long, and it is not im- 

possible that our plant may not be the same as that described by Harvey. The present 

species, as we understand it, is short and tufted and the filaments are densely inter. 

woven into rope like masses as in £. tomentosus,, The species seem to connect 

Pylaiclla with Euectocarpus, resembling on the one hand Z£. siliculosus var. hiemalis, 

and on the other £. firmus. From the former it differs in the branching and the 
shape of the plurilocular sporangia, which are strictly cylindrical, never being in the 

least acuminate. From the latter it differs in being more slender and in having the 

sporangia always at the base of very long hairs, which sometimes branch, and not in 

the continuity of the branches themselves. The ramification is very like that of 

E. firmus. In drying the species becomes decidedly yellow. 

EK. MITCHELL, Harv., Ner. Am. Bor., Vol. I, p. 142, Pl. 12 g. 

“Tufts feathery; filaments very slender, decompoundly much branched ; 

the branches and their lesser divisions alternate; the ultimate ramuli 

approximated; angles wide, and branches and ramuli patent; ramuli 
- 
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attenuate; articulations of the branches twice or thrice as long as broad, 
of the ramuli once and a half as long; propagula elliptic-oblong or 
linear, quite sessile and very obtuse, transversely Striate, several to 
gether.” (Harvey, l. c.) 

Nantucket, Miss Mitchell. 

Only known from the description and plate in the Nereis. 

SUBGENUS PYLAIELLA, Bory. 

Both forms of sporangia formed from the cells in the continuity of 

the branches, and not by a transformation of special branches. 
In the present subgenus one might, wt first sight, be inclined to include Z. siliculosus 

var. hiemalis aud L. lutosus, but in those species the sporangia are rather situated at 
the end of branches, which are prolonged beyond the sporangia in the form of hairs, 
than in the continuity of the branches themselves. 

HE. LITTORALIS, Lyngb. (Ketocarpus firmus, Ag.—Pilayella littoralis, 

Kjellman.) : 

Filaments tufted or irregularly expanded at the base, two to ten 

inches long; branches numerous, usually opposite, given off at wide 

angles, erect; cells .02-4"" broad; plurilocular sporangia irregularly 

cylindrical, very variable in size; uniloczular sporangia formed of from 

two to thirty contiguous cells, .02-3"" broad; fertile branches monili- 

form. 

Var. ROBUSTUS. (Hetocarpus Farlowii, Thuret, in Farlow’s List of 

the Marine Algve of the United States, 1876.) 

Filaments three or four inches long, densely branching; branches 

robust, opposite or irregular; cells .05-5™" in breadth ; fertile branches 

short and rigid, often transformed through nearly their whole length 

into unilocular sporangia, which are stout and cylindrical, only slightly 

moniliform at maturity; cells .04°" broad and .03-4"" in length. 

Very common along the whole coast. 

Var. robustus in exposed places from Nahant northward. 

A very common species on our coast, which, although offering numerous forms, can- 

not, as it seems to us, be well specifically divided. When growing on wharves, where 

it is very common, or on other wood work, it forms expansions of indefinite extent 

from which rise tufts several inches long. The basal or prostrate portions branch 

very irregularly, and the cells are infested with Chytridia and other parasites. If 

species of Hetocarpus could be formed from sterile specimens, the basal portions of ZL. 

littoralis would offer a rich field to the species-maker. What is called var. robustus 

has not yet been found south of Cape Cod, but is common on the northern coast on 

Fuci and other alg exposed to the action of the waves. The original H. Varlowii was 
founded on specimens collected by Mr. Higbee, at Salem, in November, 1874, and pro- 

nounced by the late M. Thuret, in a letter dated April 26, 1875, to be distinct from FZ, 

littoralis. In the Contributiones ad Algologiam et Fungologiam, Pl. 20, Reinsch 

figures, under the name of Lectocarpus anticostiensis, a form which, as far as can be 
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judged from the figure, is the same as Z, Farlowii. Although in the present instance 
we have considered ZH. Farlowii to be a variety of ZL. littoralis, it must be admitted 

that it diifers considerably from the form of Z. littoralis common on the coast of 

France and England. Our reason for not considering it distinct is that we have large 

sets of specimens in which we have been unable to say with certainty whether they 

should be referred to #. littoralis or EL. Farlowii, and with so many connecting links it 

seems best to regard #. Farlowii as an extreme form found in northern localities. 

Should the variety be eventually considered distinct the name of L. anticostiensis should 

be adopted, as no description of £. Farlowii has been published, and the species would 

be characterized by the robustness of the filaments and by the unilocular sporangia, 

which are broader than long, and borne in short, stout, patent branches. It is of fre- 

quent occurrence that some of the unilocular sporangia are binate. The plurilocular 

‘sporangia are common in spring and early summer, and the unilocular in the autumn. 

E. BRACHIATUS, Harv. 

“ Finely-tufted, feathery, much branched ; the branches free, opposite 

or quarternate; ramuli opposite, very patent; propagula forming ob- 

long or elliptical swellings in the smaller branches, or at the point 

where two opposite ramuli issue.” (Harv., Ner. Am. Bor., Vol. I, p. 188.) 

South Boston, Lynn, Mass., Harvey. 

We have never found this species, which is only known on our coast from Harvey’s 

description. Le Jolis considers that the FE. brachiatus of the Phye. Brit., Pl. 4, is not 

the true Conferva brachiata, Engl. Bot., and he gives to the former the name of Z. 

Griffithsianus. Never having seen American specimens, we cannot tell whether the 

American form mentioned by Harvey belongs to the #. Griffithsianus or not, 

SuBGENUS CAPSICARPELLA, Kjellman. 

Filaments erect, monosiphonous or in part polysiphonous; unilocular 

sporangia partly immersed in the frond; plurilocular sporangia formed 

by direct transformation of the cells of the branches. 

EB. SPHAROPHORUS, Harv., Phye. Brit., Pl. 126. (Capsicarpella sphe- 

rophora, Kjellman, Bidrag, p. 20, Pl. 1, Fig. 2.) 

Filaments one to three inches long, tufted, densely branching; main 

branches opposite or whorled, often polysiphonous; secondary branches 

opposite or alternate, monosiphonous; unilocular sporangia spherical, 

about .04™ in diameter, solitary, often binate, sometimes whorled, the 

cell from which the sporangia are formed dividing into at least three 

cells; plurilocular sporangia ? 

On Ptilota elegans. May. 

Nahant, Mr. Collins; Europe. : 

Arare species which has only been collected by Mr. Collins. The main filaments 

are at intervals polysiphonous, and remind one of a Sphacelaria. In Mr. Collins’s speci- 

mens the sporangia were numerous and in some cases whorled, as is occasionally seen 

in European specimens. The species is to be sought in spring and early summer, and 

may be commoner than is now supposed, having escaped the observation of collectors 

on account of its small size. 
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INSUFFICIENTLY DESCRIBED SPECIES. 

E. LANDsBuRGU, Harvey, Ner. Am. Bor., Vol. I, Pl. 12 d. 
Halifax, N.S. 

EK. HooPERi, Harvey, |. ¢., Pl. 12 e. 

Greenport, L. I. (?) 

EK. DiIetz1#, Harvey, |. ¢., p. 144. 

Greenport. 

Famiry SPHACELARIEL. 

Fronds branching, polysiphonous, terminating in a large apical cell, 

often with a cortex formed of densely interwoven rhizoidal filaments; 

fructification same as in Hetocarpee. 

Corticating cells wanting or confined to the base of the frond. 

Sphacelaria. 
Main branches corticated throughout. 

Branches: oppestbe; distichougice s.)3 j.....sieyseie.s oyse's ote Cheetopteris. 

Branches?whorled®: 400-22 mite nite eee cae .. Cladostephus. 

SPHACELARIA, Lyngb. 

(From odakedoc, gangrene, referring to the tips of the branches, which are black and 

shriveled when dried.) 

Fronds olive-brown, filamentous, branching; axis and branches ter- 

minated by a large apical cell, from which, by transverse, longitudinal, 

and oblique divisions, a solid frond is formed whose external surface is 

composed of rectangular cells arranged in regular transverse bands; 

hairs slightly developed or wanting; rhizoidal filaments few, rarely 

interwoven so as to form a false cortex; unilocular and plurilocular 

sporangia spherical or ellipsoidal, on short pedicels; non-sexual repro- 

production by peculiarly modified branches called propagula. 

The old genus Sphacelaria was divided by Kiitzing into a number of genera, and his 

views have been adopted by many recent writers, especially in Germany. In Stypo- 

caulon and Halopteris the branches arise from lateral divisions of the apical cell itself, 
while in Sphacelaria proper, Chetopteris and Cladostephus, the branches arise from cells 

below the apex. Whether this difference in the apical growth can be considered a 

generic mark is not altogether certain, and there hardly seems to be sufficient ground 

for separating Halopteris from Sphacelaria, and a number of writers, among whom 

may be named Harvey and Le Jolis, even include Stypocaulon. Cladostephus is mark- 

edly distinct; and Chetopteris, which differs from Sphacelaria principally in the corti- 

GIRAUDIA SPHACELARIOIDES, Derb. & Sol., a common Mediterranean alga, which 

occasionally oceurs as far north as the Scandinavian coast, may perhaps be found on 

our shore. It resembles a small Sphacelaria, but its growth is trichothallic, not from 

an apical cell, and the small unilocular sporangia cover the frond in dense patches. 

The plurilocular sporangia resemble those of some /ectocarpi, and are found at the base 

of the plant according to Areschoug. 
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cation of the main branches, is kept distinct by most writers. We have but a very 

imperfect representation of the Sphacelarioid group.in this country. Stypocaulon and 

Halopteris are entirely wanting, and of Sphacelaria we have only S. cirrhosa and 8S. 

radicans on the northeastern coast, S. tribuloides in Florida, and what is supposed to 

be S. fusca in California. The species of Sphacelaria are variable, and the determina- 

tion sometimes uncertain. The apical cells of our Sphacelarie are frequently attacked 

by the unicellular parasite, Chytridium sphacelarum, Kny. 

S. CIRRHOSA, (Roth) Ag.; Phyc. Brit., Pl. 178. 

Fronds olive-brown, densely tufted half an inch to two inches high; 

main filaments erect, several times pinnate with opposite or irregularly 

spreading branches; rhizoidal filaments few or wanting; unilocular 

sporangia .05-7™™ long, globose; plurilocular sporangia .05™™ broad by 

.08™™ long, broadly ellipsoidal, secund on lateral branches, with unicellu- 

lar pedicels; propagula rather stout, three (2-4) rayed, usually borne 

on distinet plants. 

Common on Fucus, on which it forms dense globose tufts. Europe. 

A variable species, sometimes with regularly opposite branches, at times with 
irregularly placed long branches. The propagula vary very much in size, and are 

generally found on plants which do not bear sporangia. With us they are much more 

common than the sporangia. An excellent account of the propagula is given by 

Janczewski in the Annales des Sciences, Series 5, Vol. XVII. In the Nereis Am. Bor. 

the word propagulum is used by Harvey to signify the contents of the apical cells, and 

this use of the word should not be confounded with its present application. The word 

propagulum as used in the Nereis is rather equivalent to the term sphacela of other 

writers. Sporangia are more common.in the winter months, but are found occasion- 
ally in summer. 

S. RADICANS, (Dillw.) Harv. (NS. olivacea, var., Ag.; Pringsheim, 1. ¢., 

Pls.9 and 10.—S. radicans, Phye. Brit., Pl. 189.) 

Fronds olive-brown, half an inch to an inch high, forming dense turfs; 

filaments erect or prostrate, branches few, somewhat appressed, rhi- 

zoidal filaments often numerous; unilocular sporangia globose, .04-5™™ 

in diameter, numerous on the branches, on very short unicellular pedi- 

cels; plurilocular sporangia unknown; propagula slender, elongated. 

On mud-covered rocks between tide-marks. 

Newport, R. I.; Wood’s Holl, Mass., and common from Nahant north- 

wards; Europe. 

The present species is smaller than the last, and forms small, indefinitely expanded 

turfs, especially on the under side of mud-covered rocks, often in. company with Cera- 

nium Hooperi. Numerous rhizoidal filaments are sometimes found at the base, so that 

different plants are bound together, but the species is without a false cortex. The 

name originally proposed for the species by Dillwyn was 8S. radicans. Agardh adopts 

Dillwyn’s later name, S. olivacea, making of the form with numerous rhizoidal fila- 

ments a variety, radicans. Apart from their different habit and place of growth, it is 

difficult to assign exact marks by which to distinguish in all cases 8. cirrhosa and S. 
radicans. In the latter the secondary branches are few and appressed, irregularly 

placed, never opposite, while in the former they are numerous, given off at wide 
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angles, and frequently opposite. In S. cirrhosa the sporangia are generally scattered 
on the secondary branches, while in S. radicans they are often clustered on the main 

branches. In both cases the pedicels are usually one-celled. In both species the 
propagula are so variable in outline that they cannot be described in few words, but 
those of S. cirrhosa are more robust than those of S. radicans. 

Sphacelaria dedalea, Reinsch, Contrib. ad Alg. et Fung., p. 22, Pl. 30, described from 

the coast of Labrador, does not correspond to any form known to us from New England. 

CHATOPTERIS, Kiitz. 

(From yarn, a hair, and wrepic, a fern.) 

Fronds olive-brown, filamentous, branching; branches opposite, dis- 

tichous, apical growth as in Sphacelaria ; rhizoidal filaments very numer- 

ous, densely interwoven, so as to form a false cortex; plurilocular spor- 

angia borne on the branches, shortly pedicillate, unilocular sporangia 

“¢ olobose on the tips of short special filaments” (Areschoug). 

A genus founded on the old Sphacelaria plumosa of Lyngbye. It differs from Spha- 

celaria in the false cortication of the main branches by the interlacing of rhizoidal 

filaments, and from Cladostephus by the opposite, not whorled branches. The genus 

does not rest ona firm basis, for it occasionally happens in someof the species of Spha- 

celaria that the rhizoidal filaments form a rudimentary cortex. Chetopteris squamulosa, 

Kiitz., is made by Geyler the type of a new genus, Phloiocaulon. 

C. pLUMOSA, (Lyngb.) Kiitz. (Sphacelaria plumosa, Lyngb., Phye. 

Brit., Pl. 87.—Chetopteris plumosa, Kiitz., Phye. Gen., p. 293; Tab. Phye., 

Vol. G6, Pl. 6, Fig. 1; Areschoug, Obser. Phyc., Part III, Pl. 2, Figs. 4 

and 5.) 

Fronds two to six inches long, tufted, rigid, attached by a small disk, 

main branches sparingly branched, secondary branches plumose; pluri- 

locular sporangia numerous, secund on the upper side of short special 

branches, shortly stipitate, elliptical in outline; unilocular sporangia 

globose, terminal on short branches. (Areschoug, I. ¢.) 

Prince Edward’s Island, Mrs. Davis, and northward; Northern Eu- 

rope. 

A beautiful species, common in Northern Europe and Greenland, but not yet found 

farther south than Prince Edward’s Island on the American coast. It may, however, 

be expected at Eastport and our northern border. 

CLADOSTEPHUS, Ag. 

(From «2 doc, a branch, and oredos, a crown.) 

Fronds olive-brown, branching, secondary branches (leaves) whorled, 

apical growth as in Sphacelaria; main stems densely corticated by 

growth of rhizoidal filaments, secondary branches (leaves) naked, hairs 

borne in tufts just below the apex of branches; unilocular and pluri- 

locular sporangia on special branches (leaves), stipitate. 
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A genus comprising eight described species, several of which are undoubtedly merely 
forms of the common and widely diffused @. verticillatus, whose structure is minutely 

described by Pringsheim, l.c. The term leaves is applied by Pringsheim to the sec- 

ondary branches. He considers the branching of the axis to be monopodial. The 

sporangia are produced in the winter months, the two kinds on separate plants or 

sometimes together. 

C. VERTICILLATUS, Ag.; Phye. Brit., Pl. 33; Pringsheim, l.c., Pls. 1-7. 

Fronds four to ten inches high, slender, subdichotomous, secondary 

branches distinctly whorled, falecate, acute at apex, attenuate at base, 

furnished externally with a few spine-like branchlets; hairs numerous; 

unilocular sporangia globose, plurilocular sporangia irregularly ellip- 

soidal, borne on short pedicels on small special branches, which grow 

from the axis between the insertions of the secondary branches. 

Var. SPONGIOSUS. (Cladostephus spongiosus, Ag.; Phye. Brit., Pl. 38.) 

Fronds more compact, whorls approximate, indistinct, secondary 

branches usually destitute of hairs and spine-like branchlets. 

On stones in pools and below low-water mark. 

Newport, R. I.; Orient, L. I.; Martha’s Vineyard; Cape Ann, Mass. ; 

Europe. 

A plant at once recognized by its resemblance to a small Ceratophyllum. Rather 

common in several places south of Cape Cod, but seldom seen on the northern coast. 

It prefers somewhat exposed shores, and occurs at considerable depths. Although the 

close resemblance between C. verticillatus and C. spongiosus has long been noticed, the 

two species have generally been considered distinct. Geyler says that C. spongiosus is 

characterized by the absence of hairs and the external spines on the branches. Al- 

though this isin general true, one not unfrequently finds hairs and small spines on 

some of the branches, and C. spongiosus is evidently merely a variety of C. verticillatus. 

Nor is it the case, as some have supposed, that the verticillate form is confined to 

deeper water, while the spongiose form is found in tide-pools and near low-water mark. 

Famity MYRIONEME. 

Fronds minute, forming spots or thin expansions on other alge, con- 

sisting of prostrate filaments united into a horizontal membrane, from 

which rise short vertical filaments, between which are borne the sporan- 

gia; unilocular and pluriocular sporangia as in Ectocarpee. 

MYRIONEMA, Grev. 

(From pvpioc, numberless, and vyua, a thread.) 

Fronds olive-brown, forming thin expansions on other algze, composed 

of a horizontal layer of cells lying on the substratum, from which arise 

very numerous vertical filaments, closely packed together; unilocular 

and plurilocular sporangia between the vertical filaments, either sessile 

on the horizontal layer or on,short pedicels; hairs arising from hori- 

zontal layer; growth peripheral. 
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A genus of minute algze which form small brown spots on other plants. The species 

are ubiquitous, but the specific characters are not well defined, and a good share of the 

described species are merely different forms of the very common M. vulgare. The two 

different kinds of sporangia are sometimes found together, but are usually on different 

plants. The genus is most nearly related to Ralfsia, which may be said to be a Myri- 

onema in which the horizontal layer has become much thickened, and the vertical fila- 

ments, with the interspersed sporangia, instead of covering the surface uniformly, have 

been confined to certain circumscribed portions. The two genera are closely con- 

nected by Ralfsia clavata, Crn., which was first described as a Myrionema by Carmichael. 
In Ralfsia the vertical filaments must be considered to be paraphyses, and perhaps 
those of Myrionema should also be so considered. 

M. VULGARE, Thur. (M. strangulans, Grev.; Phyc. Brit., Pl. 280.— 

M. punctiforme, Harv., Phye. Brit., Pl. 41 b.—M. maculiforme, Kiitz., 

ab; Phye., Vol. Vil, Pl. 935, Fig. 2.) 

Fronds .04-8"™ in thickness, vertical filaments (paraphyses) slightly 

club-shaped and moniliform, unilocular sporangia oval, .019-27"™" broad 

by .03-4™™ long, sessile or borne on short pedicels. 

Everywhere common on various alge. 

In Le Jolis’s Liste des Algues Marines de Cherbourg, Thuret is quoted as authority 

for uniting several of the species of Myrionema of Harvey and Kiitzing. The alleged 

specific distinctions are plainly nothing but modifications of the same species, dependent 

on the place of growth. When found on small cylindrical fronds, as in some Lntero- 

morph, the Myrionema surrounds the frond and constitutes the M. strangulans of Greville, 

and when growing on flat surfaces the form known as M. punctiforme is found. In 

this country the unilocular sporangia are very common, but we have never seen the 

plurilocular sporangia, while in the next species the plurilocular sporangia are more 

numerous, although both kinds are found. 

M. LECLANCHERII, (Chauv.) Harv., Phye. Brit., Pl. 41a. Pl. 6, Fig. 5. 

Fronds .06-10™" in thickness, vertical filaments (paraphyses) eylin- 

drical, unilocular sporangia oval, plurilocular sporangia .008-10™™ broad 

by .023-30™™ long, ovate, oblong, sessile or on very short pedicels. 

On Rhodymenia palmata. 

Gay Head, Mass.; Europe. 

This species forms rather larger spots than the last on the common dulse. That it 

is really distinct from MM. vulgare admits of doubt. There appears to be a difference 

in the paraphyses of the two, but such differences cannot be considered of much value. 

We have found both unilocular and plurilocular sporangia in the present species, 

but unfortunately have not preserved measurements of the latter. The plurilocular 

sporangia are sometimes very numerous and stand side by side without intervening 

paraphyses. 

Famity LEATHESIE 2. 

Fronds lubricous or gelatinous, indefinitely expanded or irregularly 

globose, consisting of a basal portion, composed of irregularly branch- 

ing filaments formed of large, colorless cells, and a cortical portion of 

closely packed, short, colored filaments; paraphyses often present; 
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Fructification borne at the base of cortical filaments; plurilocular spo- 

rangia cylindrical, composed ot fewecells in a row; unilocular sporan- 

gia globose. 

Fronds forming small tufts on other alge. 

Cortex with a series of exserted colored filaments......Hlachistea. 

Cortex destitute of exserted filaments ........ rear Myriactis. 

Fronds irregularly globose, hollow at maturity.......... .--- Leathesia. 

ELACHISTEA, Duby. 

(From eAuyiora, very smali.) 

Fronds olive-brown, tufted or pulvinate, basal portion solid, some- 

what parenchymatous, composed of densely packed branching fila- 

ments, which become free at the surface and branch corymbosely so as 

to form a layer of short filaments (paraphyses), at the base of which are 

borne the sporangia of both kinds and a series of long exserted fila- 

ments; hairs formed at the base of the paraphyses, exserted ; uniloc- 

ular sporangia rhombic-ovoid, plurilocular sporangia cylindrical, com- 

posed of a few cells in a linear series. 

A genus consisting of a few species, all of which form small tufts on other alge, 

especially on Fucacew. They may be recognized by the double series of filaments 

borne on the surface of the solid and but slightly developed Dasal portion. The 

longer filaments and hairs float freely in the water, but the shorter paraphyses are 

packed rather closely together, forming as it were a definite cortical layer over the 

basal portion. The unilocular sporangia are common. ‘The more or less solid basal 

portion of the fronds in some of the species gives off filaments which penetrate 
into the substance of the algzs on which they are growing, and by the. growth and 

persistence of these filaments it may be that the species are propagated from year to 

year, as happens in the case of certain fungi. In other species no penetrating basal 

filaments have as yet been found. 

The limitsof the species are pretty well defined except in the case of EL. fucicola, FE. 

lubrica, and FE. flaccida, where it must be confessed the species show a tendency to run 

into one another. In the present case we have included in Elachistea only the species 

in which, besides the paraphyses which cover the surface, there are long projecting 

colored filaments as in Z. scutulata, on which Duby founded his genus Elachistea in the 

Botanicon Gallicon. Here undoubtedly belong ZL. fucicola and its allies, but the same 

can hardly be said of . pulvinata, which was made by Kiitzing the type of his genus 

Myriactis. In this species the surface of the frond is covered by the paraphyses, but 

there isnot in addition aseries of elongated filaments asin EF. fucicola, for the exserted 
hairs in LZ. pulvinata are of a quite different nature. We have referred ZL. pulvinata to 

the genus Myriactis, not, however, limiting the genus as Kiitzing has done, for some of 

the forms placed by him in Phycophila should be referred to Myriactis, although the 

greater part of them are correctly placed by algologists in Hlachistea. It may be that- 

there exist forms intermediate between the true Llachislew and Myriactis, but, from the 

study of dried specimens, we have not been able to come to such a conclusion. It 

should be remarked that MZ. pulvinata is placed in Elachistea by the most prominent 

algologists, as Thuret and Bornet, Agardh, Harvey, Le Jolis, and others. The uni- 

locular sporangia are most common. in summer, and the plurilocular sporangia are more 

frequent early in the season. 
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Ei. FUCICOLA, Fries; Phye. Brit., Pl. 240; Ner. Am. Bor., Vol. I, Pl. 

41 b.(Phycophila fucorum and P. Agardhii, Kiitz., Tab. Phye., Vol. VIII, 

Pl. 95, Fig. 2, and Pl. 96, Fig. 1.) Pl. 7, Fig. 3. 

Fronds tufted, half an inch to an inch in thickness, basal portion ‘dis- 

tinct, subglobose, exserted filaments about .05™" broad, attenuated at 

base, obtuse at apex, cells of lower portion broader than long, becoming 

longer in the upper portion; paraphyses recurved, clavate, submonili- 

form; unilocular sporangia .07-8"" broad by .15-20"" long, pyriform or 

obovate-rhombic. 

Common on Fuci along the whole coast. 

On submerged wood work, Eastport, Peak’s Island, Maine. 

A common parasite, forming small tufis on Fuci. There seems to be but one species 

on the coast of New England, although £#. lubrica, Rupr., may be expected on Halo- 

saccien. According to Areschoug, #. lubrica differs from EL. fucicola in the shorter cells 

and the decidedly elongated base of the free filaments, but in these respects Euro- 

pean specimens of LZ. fucicola vary greatly. Possibly the form occurring on wood at 

Eastport may be rather referred to Z. lubrica. Ruprecht, in Phycologia Ochotensis, 

mentions an Zlachistea from Canada parasitic on Halosaccion, which he considers dis- 

tinct from both F. lubrica and L. fucicola, to which he gives the provisional name ot 

Zi. canadensis. It is distinguished from L. fucicola ‘‘by the thicker filaments, which 

never give off free branches at the base, by the dense, indistinctly filamentous structure 

of the basal layer, and by the greater number of short filaments and few long filaments.” 

From Ruprecht’s description it is hardly likely that the species will ever be recog- 

nized by American collectors. The views of Ruprecht with regard to development 
in alge are curiously shown in his remarks on Llachista, Myrionema, and Leathesia. 

He thinks it very probable that the genera named were ‘ originally organs of fructifi- 

cation of Halidrys, Cystoseira, &c., which in course of time have not developed, and 

have in this way formed what appear to be stereotyped species.” Although the fact 

isnot as Ruprecht supposed, this pronounced tendency to Darwinism is remarkable 

when we think that Ruprecht wrote in 1850. 

MYRIACTIS, Kiitz., emend. 

(From pvptoc, countless, and cxric, a ray.) 

Fronds as in Hlachistea, but destitute of exserted colored filaments. 

A comparison of the two admirable plates of Hlachistea scutuleta and Elachistea (My- 
riactis) pulvinata in the Etudes Phycologiques of Thuret and Bornet will give a clear 

notion of the difference of the two genera. 

M. PULVINATA, Kiitz. Var. MINOR. (Hlachistea pulvinata, Harv., in 

Etudes Phycologiques, p. 18, Pl. 7—Elachistea attenuata, Harv., Phye. 

Brit., Pl. 28.) 
Fronds forming minute tufts, basal portion slightly developed, giv- 

ing off lateral filaments, which penetrate the substratum; paraphyses 

slightly curved, fusiform, attenuated at base, somewhat moniliform ; 

cells .0075-186™" broad, two or three times as long; plurilocular spo- 

rangia very numerous, clustered at the base of the paraphyses, eylindri- 

S. Miss. 59 6 
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cal, 0076" broad by about .057"™ long, composed of 8-10 cells in a row; 

unilocular sporangia. : 

Parasitic in the cryptostomata of Sargassum vulgare. Summer. 

Wood’s Holl, Mass. 

This species forms minute tufts on Sargassum, and is so small as easily to escape de- 

tection. Itis furthermore likely to be mistaken for the hairs normally found at cer- 
tain seasons in the cryptostomata. The description given above applies to the plant 

found at Wood’s Holl, which is smaller than the typical IZ. pulvinata of Europe, which 

grows in the cryptostomata of various Cystoseirw. In the European specimens ex- 

amined the paraphyses were decidedly stouter, rarely being less than .018™™ in breadth, 

whereas with us they are seldom more than .010-12™™ broad. Our plant is through- 

but smaller than the European, but, in proportion, the paraphyses are longer and 

slenderer. It remains to be seen whether we are correct in considering our form a 
mere variety, or whether it should be kept distinct. Perhapsit may be the Phycophila 

arabica of Kiitzing, Tab. Phye., Vol. 8, Pl. 1, Fig. 2, which grows on Cystoscira 

myrica. The species is not uncommon in summer at Wood’s Holl, and both forms of 

sporangia occur together, the unilocular being much less abundant than the pluri- 

locular. 

LEATHESIA, S. F. Gray. 

(Named in honor of Rev. G. R. Leathes, a British naturalist.) 

Fronds olive-brown, gelatino-carnose, forming irregularly globose 

masses, solid when young, but soon becoming hollow ; internal portion 

composed of radiating, dichotomous filaments, formed of large, irregular, 

colorless cells, the terminal ones bearing a series of short, simple, col- 

ored filaments (paraphyses), which are densely packed together, consti- 

tuting the cortical layer of the frond; sporangia and hairs borne at the 

base of the paraphyses ; plurilocular sporangia cylindrical, composed of 

few cells in a single row; unilocular sporangia pyriform or ovoid. 

A small genus, comprising not more than half a dozen species, of which L. difformis 

is common in the North Atlantic. Leathesia Berkeleyi, Harv., now placed in the genus 

Petrospengium, Neg., although found not rarely in Europe and apparently tolerably 

commen on the coast of California, has not yet been detected in New England, but 

may be expected. It forms rather leathery expansions on rocks at low-water mark, 

L. DIFFORMIS, (Linn.) Aresch. (Zremella difformis, Linn., Syst.— 

Rivularia tuberifor mis, Engl. Bot., Pl. 1956.—Corynephora marina, Ag., 

Syst.—Leathesia tuberiformis, Gray, in Phye. Brit., P1.324, and Ner. Am. 

Bor., Vol. I, Pl. 10 ¢; Thuret, in Ann. des Sciences, Ser. 3, Vol. XIV, Pl. 

26, Figs. 5-12.) (Pl. V, Fig. 1.) 

Fronds from half an inch to two inches in diameter, solitary or 

aggregated, at first globose and solid, becoming irregularly lobed and 

hollow; plurilocular sporangia produced early in the season, unilocular 

sporangia in summer. 

i 
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Common on algz and on sand-covered rocks at low water along the 

whole coast. 

Not to be mistaken for any other alga on our coast. The gelatinous balls which 

this species forms are found growing in large quantities at low-water mark, and are 

sometimes called potatoes by the unromantic dwellers on the shore. 

Famiry CHORDARIEZ. 

Fronds cylindrical, branching, usually gelatinous, with an axis of 

longitudinal filaments formed of long slender cells, and a cortex com- 

posed of short, densely packed horizontal filaments formed of subspheri- 

cal cells; sporangia borne among the cortical filaments or formed directly 

from them. 

Fronds tough and elastic, cortical filaments densely united to one an- 
BEE OMAN oe toes ail so chs ey pane asyep tone oP Stneks Go's + was Chordaria. 

Fronds gelatinous, cortical filaments only adhering loosely to one an- 

other. 

Upper cells of the cortical filaments producing the plurilocular 

sporangia.....- OS Pes Ret Bie SS Eee ey eee ere Castagnea, 

Upper cells of cortical filaments not producing sporangia. 

Mesogloia. 

CHORDARIA, Ag. 

(From chorda, a chord.) 

Fronds olive-brown, cartilaginous, filiform, branching; axial layer 

composed of longitudinally elongated cylindrical cells and smaller wind- 

ing cells packed closely together in a solid mass; peripheral layer 

composed of short, simple, horizontal filaments, densely packed together ; 

unilocular sporangia oblong, borne at the base of the peripheral fila- 

ments (paraphyses), plurilocular sporangia unknown. 

The distinction between the genera Chordaria and Mesogloia, in the absence of a 

knowledge of the development of the fronds, must be quite arbitrary. In the present 

instance we have considered that the genus Chordaria should be limited to the forms 

having a tough cartilaginous substance and solid axis, of which we have only one 

representative, C. flagelliformis. C. divaricata, both in its consistency and the devel- 

opment of the frond, seems to belong to Mesogloia, accepting that genus in an 

extended sense as we have done. 

C. FLAGELLIFoRMIS, Ag.; Phye. Brit., Pl. 3. Pl. V, Fig. 2. 

Fronds blackish, solitary or gregarious, attached by a disk, coriaceous, 

lubricous, one to two feet long, filiform, solid, main axis usually undi- 

vided, furnished with numerous long, subequal, flagelliform branches, 

which are given off at wide angles, simple or with few, irregular, sec- 

ondary branches; peripheral filaments (paraphyses) few-celled, cylin- 

drical or slightly club-shaped; unilocular sporangia ovoid or pyriform, 
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Var. DENSA. 

Fronds six to eight inches long, main axis densely clothed with very 

numerous short branches. 

Common on stones near low-water mark along the whole coast. 

The var. densa at Gloucester, Mass., Mrs. Davis. 

A common species, recognized by its tough, somewhat elastic substance, and 

reminding one of bunches of small leather shoe-strings. When soaked in water it 

gives out a large amount of slime, and is not easily mounted. To the naked eye it 
resembles some of the forms of Dictyosiphon, but the microscopic structure is very dif- 

ferent. The variety has been collected several times at Gloucester, but has not been 

received from other localities. 

MESOGLOIA, Ag. 

(From jecoc, the middle, and yAococ, slimy.) 

Fronds olive-brown, gelatinous, filiform, branching; axial layer 

composed of filaments rather loosely united into a solid mass, which 

soon becomes fistulose; peripheral layer of short horizontal filaments, 

packed in a gelatinous substance; unilocular sporangia oval, borne at 

the base of peripheral filaments; plurilocular sporangia unknown. 

The old genus Mesogloia has been divided by modern algologists into a number of 

genera. In the present instance we have kept in Mesogloia the species in which 

the peripheral filaments are not transformed into plurilocular sporangia, and 

have placed in Castagnea the species in which they are so transformed. The distinc- » 

tion between Mesogloia and Castagnea is artificial, because the plurilocular spo- 

rangia of Mesogloia proper are unknown, and it is not impossible that they may be 

formed from the peripheral filaments themselves, as in Castagnea. 'The development 

of the fronds is not well known, and the genera founded upon the variations in the 

mature fronds in the present group are plainly artificial. As regards its develop- 

ment, M. divaricata resembles very closely C. virescens. From a disk-like expansion, 

composed of a single layer of cells, which form spots on the substance upon which it 

is growing, arise vertical filaments, which end in a hair such as is found in Ectocarpus 
and other Phwosporee. The vertical filaments produce, usually only on one side, 

fasciculated branches terminated by a hair, beneath which is a cluster of short 

moniliform filaments. Besides these there arise, at a later period, rhizoidal filaments. 

The mature fronds of the two species above named may be regarded asa collection of 

filaments with a trichothallic growth, which have become twisted together and par- 

tially united by means of the rhizoidal filaments, and whose fasciculated branches 
constitute what, in the mature plant, seems to be a distinct cortical layer. In Cas- 

tagnea virescens the separate filaments, with their lateral fasciculate branches, can easily 

be isolated by dissecting the smaller branches, and the same thing can also be accom- 

plished with Chordaria divaricata, although not so easily. The species of Mesogloia and 

Castagnea should not be dried under too heavy pressure, and alcoholic specimens are 

much better for study than those mounted on paper. 

M. DIVARICATA, Kiitz. (Chordaria divaricata, Ag.; Phyc. Brit., Pl. 

17;) Neri Am: ‘Bor. Vol. 1, Pl. 11a.) 

Fronds tufted, lubricous, six inches to two feet long, branching very 

irregular, generally without a definite main axis; branches flexuous, ul- 

timate branches very numerous, short, and divaricate, at first solid, 
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afterwards becoming fistulose and tubular; peripheral filaments short, 
few-celled, the last cell obovate and several times larger than the other 
cells; unilocular sporangia ovoid. 

On alge and stones near low-water mark. 

Very common from Cape Cod southward; Niles Beach, Gloucester, 

Mass.; Europe. 

A characteristic species of Long Island Sound, where it is probably more abundant 

than in any other part of the world. It abounds in still, shallow bays. North of 

Cape Cod it is of small size, and is only occasionally met with. It assumes a number 

of different forms, none of which, however, can be considered as distinct varieties. It 

first appears in May, and reaches perfection in August and September. At first the 

fronds are small and solid, but they grow to be two feet long, or even longer, and the 

main branches become hollow and finally collapsed. Except that they are more lux- 
uriant, our forms agree well with Norwegian specimens. 

M. VERMICULARIS, Ag.; Phyc. Brit., Pl. 31. 

Fronds tufted, gelatinous, one to two feet long, branches long, irregu- 

larly pinnate, thick, vermiform, flexuous; peripheral filaments clavate, 

somewhat incurved, moniliform cells spheroidal; unilocular sporangia 

ovoid. 

On stones and alge between tide-marks. 

Halifax, N. S., Harvey ; Europe. 

A rather common plant of Europe, and probably occurring within our limits, but as 

yet only reported at Halifax on the American coast. The species is rather thick and 

clumsy, and very gelatinous; not at all likely to be confounded with M. divaricata, 

which is less gelatinous, has a different mode of branching, and whose peripheral fila- 

ments are terminated by a cell much larger than the others. Dried specimens may be 

mistaken for Castagnea virescens, a more slender plant, with longer and more slender 

peripheral filaments, the upper cells of which are transformed into plurilocular spo- 

rangia. We have only examined dried specimens of this species. 

CASTAGNEA, (Derb. & Sol.) Thuret, emend. 

(In honor of Louis Castagne, a French botanist. ) 

Fronds. and unilocular sporangia as in Mesogloia; plurilocular spo- 

rangia formed by outgrowths from the uppermost cells of the peripheral 

filaments. | 

C. VIRESCENS, (Carm.) Thuret. (Mesogloia virescens, Carm., in Phyec. 

Brit.; Ner. Am. Bor., Vol. 1, Pl. 106; Ann. Sci. Nat., Ser. 3, Vol. 14, 
Bits), 21.6, Big. 1. 

Fronds filiform, gelatinous, three inches to a foot and a half long, axis 

clothed with numerous, irregular, flexuous branches, ultimate branches 

short, given off at wide angles; fronds at first solid, becoming fistu- 

lous; peripheral filaments slender, clustered, recurved or incurved, cyl- 

indrical or only slightly moniliform, cells ellipsoidal, .015-20™™ in diam 

eter; unilocular sporangia ovoidal or rhombic-ovate; plurilocular spo- 
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rangia siliculose, composed of three to six cells, formed from the terminal 

cells of peripheral filaments, often secund on the upper side. 

On sand-covered rocks and alge at and below low-water mark. 

Wood’s Holl, Nahant, Gloucester, Mass.; Portland, Maine, Mr. Fuller; 

Europe. 

A species which is rather common in the spring months, but which disappears with 

us about the 1st of July. The fronds are more slender than in WM. vermicularis, but 

when dried under too great pressure, or when allowed to remain some time in fresh 

water, they somewhat resemble.that species. The distinction is best seen in the periph- 

eral filaments. Those of Jf. vermicularis are shorter, decidedly clavate, less curved, 

and are formed of spheroidal cells. In C. virescens they are longer, more nearly cylin- 

drical, recurved, and formed of ellipsoidal cells. The number and size of the pluri- 

locular sporangia vary very much. 

C. ZOSTER, (Mohr.) Thuret. (Myriocladia zostere, Ag.— Mesogloia 

vermicularis, var. zostere, Kiitz., Spec. Alg.—J. virescens, var. zosteri- 

cola, Harv., Phye. Brit., Pl. 82.—J/. zoster, Aresch., in Ner. Am. Bor., 

Vol. I, p. 127, Pl. 10a.) PI. 7, Fig. 2. 
Fronds filiform, gelatinous, three to eight inches long, subsimple, fur- 

nished with a few short, remote branches, given off at wide angles; 

peripheral filaments erect, rather rigid, cylindrical below, moniliform 

above; cells spheroidal, .02-4™™ in diameter; unilocular sporangia ovate; 

plurilocular sporangia siliculose, composed of three to six cells, usually 

forming dense tufts on the upper part of the peripheral filaments. 

On eel-grass. 

Wood’s Holl, Gloucester, Mass.; Europe. 

A small species with very few branches, which, although it has been by some con- 

sidered a variety of C. virescens, is sufficiently distinct both in its microscopic structure 

and the season of growth. OC. virescens is a spring form, which disappears in early 

summer, while C, Zostera, at least on our coast, occurs in summer and autumn. The 

appearance of the peripheral filaments is different in the two species. In C. virescens 

they are slender and curved and in C. zoster@ rather stout and erect and more densely 

packed together, in this respect resembling M. vermicularis, in which, however, the 

filaments are distinetly clavate and moniliform, and do not prcduce plurilocular spo- 

rangia at the extremity. A section of the frond of a well-developed C. virescens shows 

a circle of roundish cells around acentral cavity and on the outside a series of branch- 

ing filaments, which end in the proper peripheral filaments and sporangia. In C. Zos- 

tere there is also a circle of cells surrounding a central cavity, but the peripheral fila- 

ments seem to be given off directly from the circle of cells. The figure in the Nereis 

Am. Bor. does not correctly represent the structure of C. Zosterw, for the clusters ot 

peripheral filaments are not outgrowths from special colored filaments, but from the 

uncolored cells. American specimens agree perfectly with the specimens of Mesogloia 

zostere, No. 100, of Areschoug’s Alg. Scand. 

Famity RALFSIEZ. 

Fronds horizontally expanded, sometimes crustaceous ; fructification 

in raised spots (sori), composed of few-celled club-shaped paraphyses 

and spheroidal unilocular sporangia. 
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RALFSIA, Berkeley. 

(In honor of John Ralfs, an English botanist.) 

Fronds olive-brown, forming flat coriaceous or crustaceous expansions 

of indefinite extent, composed of a single horizontal layer, from which 

arise short vertical filaments, which are firmly united to one another so 

as to form a solid parenchymatous structure; fruit scattered over the 

surface of the fronds in spots (sori), which are composed of club-shaped, 

several-celled paraphyses, at whose base are borne the unilocular spe- 

rangia; hairs arising from crypts in the frond; plurilocular sporangia 

unknown; growth peripheral. 

A genus containing only about half a dozen species. In its mode of growth the 

frond resembles that of AZyrionema, but the vertical filaments are not free, as in that 

genus, but united so as to form a solid mass. J. verrucosa, the typical species, has a 

well-developed frond, but in 2. clavata the frond is minute and the fruit-dots are usu- 

ally confluent, so that the species has by some been placed in Myrionema. 

R. VERRUCOSA, Aresch. (2. deusta, Berk.; Phye. Brit., Pl. 98.) 

Fronds licheniform, adherent throughout, crustaceous or membrana- 

ceous, at first orbicular, at length becoming indefinite in outline, one to 

six inches in diameter, zoned and irregularly tuberculated, the newer 

lobes overlapping the older; sori scattered; paraphyses .06-12"" long, 

clavate, few-celled; unilocular sporangia ovoid or pyriform, .038™" long 

by .019™™ broad. 

Common on rocks in pools at half-tide from Nahant northward; Eu- 

rope. 

A homely, dark-colored species, which has more the habit of a lichen than an alga. 

It abounds on the northern coast in shallow exposed pools, and is found at all seasons. 

At first the crusts are of small size and adhere closely to the rocks, but afterwards, as 

they increase in size, they become lobulated and rough and are easily detached. The 

species, contrary to the statement of Janczewski, is furnished with tufts of hairs at 

certain seasons of the year. It may occur also south of Cape Cod, but, if so, it must 

be in a reduced form. 

Rh. DEUSTA, J. Ag. 

Fronds licheniform, membranaceous, attached at center, margin free, 

irregularly orbicular, with overlapping marginal lobes, marked with 

concentric zones and with radiating strie; spores? 

At low water mark. 

Eastport, Maine. 

A larger and more foliaceous species than the preceding, being about .25-30™™ in 

thickness. Both the concentric zones and radiating strie are well marked, and the 
species is comparatively loosely attached to the substratum. On sectioning the fronds 

of P. deusta, the cells are seen to be arranged in lines which curved upwards and down- 

wards from a medial plane, while a section of the frond of R. verrucosa shows the 

cells arranged in lines which curve upwards from the attached base. 
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R. CLAVATA, (Carm.) Crouan, Florule du Finistére. (Myrionema clava 

tum, Carm., in Phye. Brit., Pl. 348.)p. 

Fronds thin, forming closely adherent crusts or coriaceous expansions, 

at first orbicular and afterwards irregular; paraphyses clavate, rather 

uniformly diffused over the frond; unilocular sporangia pyriform, 

.06-7"" broad by .15-.18"" long, attached to the base of the paraphyses. 

On stones and wood work 

Eastport, Maine ; Wood’s Holl, Malden, Mass.; Europe. 

A small species, whose position is doubtful. It was placed by Harvey in Myrionema, 

from the typical species of which it differs in having a frond composed of several 

layers of horizontal cells. By Crouan it was placed in Ralfsia, but the erect fila- 

ments rather resemble the paraphyses in Myrionema. In short, the species may be said 

to be a Ralfsia with diffuse fructification and slightly developed frond, or a Myrionema 

with an excessively developed basal portion. American specimens resemble perfectly 

the No. 56 of Crouan’s Algues Marines du Finistére. The alga described by Areschoug 

under the name of Lithoderma fatiscens bears a striking resemblence to the present 

species. The species is much smaller and thinner than R. verrucosa, not exceeding on 

the average .15™™ in thickness, and covers stones and wood work at Eastport, some- 

times in company with &. verrucosa. Further inquiry will probably show that the 

plant is common along the whole coast. 

FAMILY ASPEROCOCCE. 

Fronds tubular or compressed, usually simple, occasionally branched ; 

fructification in external scattered sori, composed of cylindrical few- 

celled paraphyses and spherical unilocular sporangia. 

ASPEROCOCCUS, Lam. 
(From asper, rough, and xoxkoc, a berry.) 

Fronds olive-brown, simple or branched, hollow, composed of a few 

layers of cells, those of the interior being larger and colorless, those of 

the surface smaller and colored; fruit external, scattered in spots (sori) 

over the fronds; sori composed of paraphyses and unilocular sporangia, 

which are formed from the superficial cells of the fronds; paraphyses 

numerous, cylindrical or club-shaped; unilocular sporangia globose, ses- 

sile between the paraphyses; plurilocular sporangia unknown; hairs 

tufted, arising from the superficial cells; growth of fronds basal. 

The genus Asperococcus is distinguished by the external scattered fruit, consisting of 

paraphyses and unilocular sporangia. In the Nereis Am. Bor. it was placed by Harvey 

in the order Dictyotacew, but the fructification in that order is now known to be very 

different. The genus comprises a small number of species, which are widely diffused, 

although as yet only one has been found on the New England coast. The Asperococci 

resemble, to a certain extent, species of Phyllitis and Scytosiphon,but are easily dis- 

tinguished by the fruit, which is almost always present. Plurilocular sporangia are 

unknown in the true Asperococci, and the old A. sinuosus, which is found in Florida 

and California, is considered by Bornet to belong to the genus Hydroclathrus, which 

has plurilocular sporangia of the same type as Phyllitis and Scytosiphon. A. compressus 
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and A. bullosus are to be expected to occur with us. The A. compressus of the List of the 

Marine Alg of the United States, in the Proc. Am. Acad. Arts and Sciences of March, 
1875, is an error. The only specimen seen was collected at Gloucester by Mrs. Lusk, 
and proves to be a bleached and brownish fragment of Halosaccion. 

A. ECHINATUS, Grev.; Phyc. Brit., Pl. 194. (Pl. V, Fig. 3.) 

Fronds gregarious, simple, attached by a small disk from two inches 

to a foot and a half long, about half an inch in diameter, tapering at 

base, often twisted but not constricted, color a dingy brown, spotted with 

the very numerous sori. . 

Attached to alge between tide-marks. 

Common along the whole coast; Europe. 

A homely species, usually found in tufts four or five inches long, and of about the 

substance of Scytosiphon lomentarius, but usually spotted with the numerous fruit-dots. 

The diameter, which is nearly uniform throughout, is about that of a clay pipe-stem. 

A, bullosus is much larger and more sack-like and often decidedly constricted. 

Famity SPOROCHNEZ. 

Fronds cylindrical or tubular, branching, composed within of elon- 

gated cuboidal cells, which become smaller and roundish at the surface; 

fructification in external scattered sori, composed of club-shaped fila- 

mentous paraphyses and sporangia; unilocular sporangia spheroidal ; 

plurilocular sporangia cylindrical formed of a single row of cells. 

Fronds solid, sori irregularly scattered ........-....... Stilophora. 

Fronds hollow, sori arranged in transverse lines ........ Striaria ? 

STILOPHORA, Ag. 
(From a7tAyn, a point, and gopew, to bear.) 

Fronds olive-brown, filiform, branching, solid, becoming hollow, com. 

posed internally of elongated colorless cells, which become smaller and 

colored towards the surface; fruit external, scattered in spots (sori) 

over the surface; sori hemispherical, consisting of club-shaped fila- 

mentous paraphyses, at whose base are borne the sporangia; uni- 

locular sporangia ovoidal; plurilocular sporangia cylindrical, formed of 

a single row of cells. 

A genus placed by Agardh and Harvey in the Dictyotacew, but by other algologists 

considered more nearly related to the Sporochnee. It includes only a small number of 

species, probably not more than eight, and is readily recognized by the external fruit 

in which the sporangia are borne at the base of clavate few-celled paraphyses. The 

development of the frond has not been made out, but at the tips of the branches is a 

complicated mass of filaments ending in hairs like those of ctocarpus, at whose base 

are borne a few short, incurved, moniliform filaments. At a short distance below the 

apex of the frond the moniliform filaments disappear and the surface appears to con- 

sist of roundish cells where not interrupted by the numerous sori. It is probable that, 



 —_ 

90 REPORT OF COMMISSIONER OF FISH AND FISHERIES. 

as has been suggested by Janczewski in speaking of Sporochnus, the frond of Stilophora 
grows ina manner similar to that of Cutleria, which may be said to belong to the com- 

pound trichothallic type. ° 

S. RHIZODES, Ag. (Sporochnus rhizodes, Ag., Spec.—Spermatochnus 

rhizodes, Kiitz., Spee.—Stilophora rhizodes, J. Agardh; Phyc. Brit., Pl. 

70; Ann. Sci. Nat., Ser. 3, Vol. XIV, Pl. 28.) (PI. V, Fig. 4, Pl. VI, Fig. 2.) 

Fronds attached by a disk, filiform, solid, becoming somewhat fistu- 

lous, six inches to two feet long, branching s:bdichotomously, destitute 

of distinct axis, branches becoming attenuated, ultimate divisions erect; 

sori very numerous, scattered irregularly over the frond; paraphyses 

few-celled, clavate, somewhat incurved ; unilocular sporangia oval; plu- 

rilocular cylindrical. 

Not uncommon at various points in Vineyard Sound and Long Island 

Sound on alge and eel-grass below low-water mark. 

The present species is sometimes found at the base of eel-grass and the larger alge, 

but it is more commonly found in entangled masses a foot or two long washed ashore 

jusheltered bays after a heavy blow. The determination is not altogether satisfactory, 

for our plants are generally coarser than the European forms of the species. Nor do 

they correspond to S. Lyngbyei, which is coarser and more tubular, and has finer ulti- 

mate branches and sori which are somewhat remote and arranged in transverse bands, 
if we follow Harvey’s description. Another species, hardly coming within our limits, 

was found by Bailey in the Chesapeake and referred by Harvey, with considerable 

doubt, to S. papillosa, Ag. 

STRIARIA, Grev. 

(From stria, a ridge, referring to the arrangement of the sporangia in transverse lines.) 

Fronds attached by a disk, tubular, branched, cells of the interior 

large, roundish, of the exterior smaller and subrectangular; fruit con- 

consisting of sporangia (or spores?), arranged in transverse lines. 

A genus whose position is very doubtful, because the structure of the fruit is not 

sufficiently well known. By most writers it is placed in the Dictyotacew, but it is 

not certain that the typical species, S. attenuata, possesses the peculiar antheridia 

and tetraspores of that order. According to Areschoug, there are two forms of fruit, 

one immersed, as in Punctaria, the other external, as in Asperococcus. 

S. ATTENUATA, Grev., Phyc. Brit., Pl. 25; Ner. Am. Bor., Vol. III, 

Suppl. p. 123. 

Fronds a few inches to a foot long; branches usually opposite, attenu- 

ated to a fine point. 

Flushing, L. I., Bailey. 

The only American specimen known is that mentioned by Harvey in the Supplement 
to the Nereis Am. Bor. as having been found at Flushing, L. I. 

Famity LAMINARIEA. 

Fronds large and coarse; species on our coast usually attached by 

root-like processes, and with a stipe and expanded lamina, in one genus 

i 
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cylindrical; fructification in broad bands or large irregular spots, or 

occasionally covering the whole surface of frond, composed of large 

broadly clavate or wedge-shaped paraphyses and oval unilocular spo- 

rangia. 

rom dss Gyphin Aaah ea re Pere ta eng. < <5 a}s.3i4 5) 9/2 =i< =, 5,6,< 00 Sap rors Chorda. 
Fronds with a midrib. 

PLOnds Pemerareewiyl NOES. 3... oa wns cee wens Agarum. 
Fronds entire, with lateral leaflets at the base of lamina. -... Alaria. 

Fronds destitute of midrib. 
Geyptostomata: Present: 2... sje adie ne Saeee cade o--.-e- Saccorhiza. 

Cryptostomata wanting ............... bias | Kiana sda aminarin 

CHORDA, Stack. 

(From chorda, a string.) 

Fronds olive-brown, attached by a disk, simple, cylindrical, hollow, 

with diaphragms at intervals; cells of tubular portion elongated, hex- 

agonal in section, lined on the inside with filaments, which at intervals 

are woven together so as to form the diaphragms; whole surface of 

the frond clothed with cuneate-clavate cells (paraphyses), which form a 

cortical layer; unilocular sporangia ellipsoidal, situated between the 

paraphyses, growth basal; plurilocular sporangia unknown. 

A small genus, consisting of three or four species, which are by some writers placed 

in the Chordariacee and by others in the Laminariacee. The typical species, C. filum, 

may be regarded as the lowest representative of the Laminariacee, inasmuch as it has 

the basal mode of growth and the unicellular paraphyses of that order, but a simple 

frond in which there is no distinction of stipe and lamina. See, also, remarks under 

Scytosiphon. 

C. FILUM, Linn. (Scytosiphon filum, Ag.—Chorda filum, Phye. Brit., 

Pl. 107; Annales des Sciences, Ser. 3, Vol. XIV, Pl. 29, Figs. 5-10.) 

PLOVE Fie. 1. 

Fronds gregarious, cartilaginous-lubricous, quarter of an inch in diam- 

eter, from one to twelve feet long, attenuate at base, densely clothed 

with hyaline hairs; paraphyses cuneate-clavate, slightly longer than the 

sporangia and overlapping them. 

On stones at low-water mark and below. 

Common along the whole coast ; Europe. 

At once recognized by its cord-like appearance. The early form, which is densely 
covered with hairs, constitutes the C. tomentosa of some writers. Areschoug, however, 

considers that the true C. tomentosa of Lyngbye is distinct, and characterized by its 

elongated linear paraphyses, which are scarcely as long as the sporangia, which ripen 

early in the season, while those of C. filum ripen in the latter part of summer and 

autumn. 
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LAMINARIA, Lamx.—Devil’s Aprons. 

(From lamina, a plate.) 

Fronds attached by a branching base,* stipitate, stipe expanding into 

a ribless entire or laciniate lamina; fruit forming bands or sori in the 

central part of the lamina, consisting of unicellular paraphyses and uni- 

locular sporangia densely packed together; cryptostomata wanting. 

A genus comprising not far from twenty-five species, which inhabit principally seas 

in high latitudes. They all grow in pools at low-water mark and in deep water, and 
some attain a very large size. The limits of the genus are well fixed, but the same 
can by no means be said of the species, with regard to which writers differ very 

much. The difficulty arises partly from the fact that the species lose some of their 

characteristic marks in drying, so that the study of herbarium specimens is unsatis- 

factory, but still more from the fact that the species vary greatly in outline and habit 

according to the season and the place of growth, whether at an exposed or sheltered 

coast or whether submerged or partly exposed at low tide. In general, the species 

may be classed in two groups, those in which the frond is ribbon-like, that is, long in 

proportion to the breadth and not split up into segments, and those in which the frond 

is proportionately broader and fan-shaped and, except when young, laciniate. To the 

former group belongs the L. saccharina of older writers, to the latter L. digitata, and 
it is with regard to the extent to which subdivision shall be carried in the two cases 
mentioned that recent writers differ very widely. Our species have not been suffi- 

ciertly studied in situ to warrant us in giving the determinations with any degree of 

confidence. More information with regard to their winter condition is very much 

needed. The most detailed account of the Laminaria of the eastern coast is to be 

found in the paper of De la Pylaie in the Annales des Sciences Naturelles, Ser. 1, 
Vol. IV, 1824, entitled ‘‘Quelques observations sur les productions de Vile de Terre- 

Neuve, et sur quelques algues de la céte de France appartenant au genre Laminaire.” 

The article is accompanied by a plate in which is sufficiently well shown the habit of 

our common species. The same writer in 1329 gave a more extended account of his 
collections in the ‘‘ Flore de Terre-Neuve et des iles Saint Pierre et Miclon,” an incom- 

plete work comprehending the Laminariacee and Fucacee, of which, however, the plates 
were never published. The species of De la Pylaie have not been accepted without 

question by algologists, and all agree that he was too liberal in the formation of new 

species. Harvey ignores the greater part of them in the Nereis. Agardh and Le Jolis 
give them a more respectful consideration, and the former especially is inclined, in his 

paper on the Laminariacee and Fucacee of Greenland, to admit several of De la Pylaie’s 

species. In the present case we do not feel at liberty to make use of the notes with 

regard to American forms which have been kindly furnished by European correspond- 

ents, but must content ourselves with a superficial agcount of the perplexing forms of 

this exasperating genus, adding that the identity of our forms with those of Europe is 

not in all cases proved. 
Of the species of Laminaria given in the Nereis, L. fascia in now placed in Phyllitis ; 

L. lorea and L. dermatodea refer to the same plant, which is now placed in Saccorhiza ; 

L. longicruris is still kept as in the Nereis; L. saccharina and L. digitata are kept with 

limitations; and L. trilaminata is, as Harvey suspected, merely an abnormal winged 

form of some other species, corresponding to the trilaminate condition mentioned under 

Agarum Turneri. 
The marks used in distinguishing the species are the arrangment of the root-fibers; 

the structure of the stipe, whether solid or hollow, whether provided with distinct 

cavities containing mucus (muciparous glands) the shape of the lamina, more particu- 

* A few species, as L. solidungula, Ag., have a disk-like base, and L. sessilis, Ag., in- 

cluding LZ. apoda, Harv., found on our west coast, has no stipe properly speaking. 
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larly of its basal portion; the presence or absence of aseries of alternate depressions 
and elevations within the margin; and the position of the fruit. The growing portion 
of the Laminaria is at the base of the lamina, and the apex of the stipe and the old 

fronds are pushed off by the newly formed ones below. The fruit is perfected in autumn 
and winter. 

L. LONGICRURIS, De la Pyl. (ZL. longicruris, Ann. Sci., 1. ¢., PL 9 a 

and b; Phye. Brit., p. 339; Ner. Am. Bor., Vol. I, Pl. 6.) 

Exs.—Alge Am. Bor., Farlow, Anderson & Eaton, No. 117. 

Fronds solitary or gregarious, attached by numerous long, slender, 

branching fibers ; stipe six to twelve feet long, one to two inches thick, 

slender and solid at the base, becoming hollow and inflated at the middle 

and upper part, contracted at the apex; lamina ovate-lanceolate, five to 

twenty feet long, two to three feet broad; margin very wavy, within the 

margin two rows of depressed spots; fruit forming a continuous band 

in the center of the frond; color lightish brown; substance rather 

delicate. 
Common in deep water, and at Eastport at low-water mark. 

From Nahant, Mass., northward ; North Atlantic and Arctic Oceans. 

A striking species, easily recognized when in typical condition, but unfortunately 

variable, though not so much so as our other species. The root-fibers are long, rather 

slender, and much branched. The stipe is slender at-the base, but expands gradually 

upwards until it is at times two inches in diameter. The greatest diameter is about 

two-thirds of the way up the stipe, which is then contracted, sometimes quite suddenly, 

When young and only a few inches long, the center of the stipe is filled with a solid 

mass of delicate filaments, but it soon becomes hollow. When torn from their attach- 

ments by storms, large specimens, in consequence of the hollow stipes, float in a pecu- 

liar way, the upper part of the stipe projecting above the water like an elbow and the 

lamina dipping below the surface.. The lamina is, in comparison with the stipe, 

shorter and broader than in our other species. This is especially the case in young 

specimens, where the stipe may be several times longer than the lamina. In mature 

plants, however, the comparative length of the lamina varies very much with the 
place of growth. The present species has never been certainly known to occur south 

of Cape Cod. Specimens resembling L. saccharina, but with hollow stipes, have been 
collected in Long Island Sound. Whether really belonging to L. longicruris is doubt- 

ful, and the subject requires farther investigation. 

L. SACCHARINA, (Linn.) Lam.x.? 

Frond attached by numerous branching fibers; stipe solid throughout, 

terete, somewhat swollen in the middle, three inches to four feet long; 

lamina elongated, lanceolate, fusiform or cuneate at base, three to thirty 

feet long, six to eighteen inches wide; margin wavy, a row of depressions 

on each side of lamina; fruit forming a central band. 

Var. PHYLLITIS, Le Jol. (L. phyllitis, Phye. Brit., Pl. 192.) 

Fronds small, lamina thin, margin slightly wavy, base of lamina fusi- 

form. 
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Var. CAPERATA, (De la Pyl.). (ZL. caperata, Ann. Sci., 1. ¢., Pl. 9 ¢.) 

Stipe long in proportion to the lamina; lamina thick, one to two feet 

broad, cuneate at base. 

Common on stones at low-water mark along the whole coast; var. 

caperata common north of Cape Cod. 

‘In the present species we include all the New England forms which have a solid 
stipe and undivided lanceolate or ovate-lanceolate frond. It is very probable that 

two, or possibly three, really distinct species are thus united, and it is also doubttul 

whether any of our forms are the same as L. saccharina of Europe, as limited by recent 

writers. Clearly to distinguish them is, however, at present out of the question. In 

going northward the forms here included become broader, and the base of the lamina 
is more frequently obtuse, and possibly the extreme forms should be referred to 

L. latifolia, Ag. The exact determination of the New England forms referred to 

L. saccharina cannot be successfully undertaken without an examination of European 

herbaria. Probably we have most of the forms described by De la Pylaie in the 

Flore de Terre-Neuve, but that writer has not displayed a commendable caution in 

the description of new species; and as European botanists differ as to what species 

the forms of De la Pylaie are to be referred, American botanists would not help the 

matter by pretending to give accurate determinations. De la Pylaie says that at 

Newfoundand JZ. saccharina does not occur, but is replaced by L. longicruris. The 

statement is singular, since, from De la Pylaie’s own description, L. caperata closely 

resembles L. saccharina; and if any species may be said to replace ZL. saccharina, it is 

L. caperata, rather than the abundantly distinet L. longicruris. 

L. DIGITATA, (Turn.) Lamx. (L. digitata, Ner. Am. Bor.—L. steno- 

loba, De la Pyl., Ann. Sci. Nat., 1. ¢., Pl. 9k.) 

Exs.—Alge Am. Bor., Farlow, Anderson & Eaton, No. 119, sub. 

nom. L. flevicaulis. 

Fronds attached by fibers, which are often arranged in whorls; stipe 

solid, stout, one to five feet long, more or less round below, compressed 

above, destitute of muciparous glands; lamina at first oval or lanceolate, 

afterwards split into digitate segments, two to six feet long, one to 

three feet wide; base fusiform or ovate; fruit in dispersed patches on the 

segments. 

Montauk, L. I.; Gay Head, Mass.; and common north of Cape Cod. 

With regard to the limits of Z. digitata a difference of opinion prevails; and in the 

present case we have retained, without criticism, the older name to designate the 

common digitate form of our coast. Of the two species described by Le Jolis it is 
probable that we have L. flexicaulis comprehended in the present form. The species 
is common with us in pools at low-water mark and below. The stipe varies consid- 

erably in length, according to the place of growth, and when well developed is stout 

and much compressed above, so that it projects rigidly above the surface of the water 

at low tide. The lamina is usually more or less fusiform at the base, but is sometimes 

oval, and the segments vary considerably, sometimes being very numerous. 

L. PLATYMERIS, De la Pyl., Ann. Sci. Nat., 1. c. Pl. 97. 

Fronds attached by stout, irregularly placed fibers; stipe six inches to 

a foot long, solid, roundish, compressed, provided with muciparous 
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glands, passing abruptly into a broadly ovate or cordate lamina, which 

splits up into a few broad segments; substance thick, color blackish, 

Deep water. 

Peak’s Island, Maine; Gloucester, Mass. 

Distinguished from the last by its short, thick stipe, which is furnished with 

muciparous glands, and which terminates abruptly in a broad, thick lamina, which is 

usually decidedly cordate atthe base. It is an inhabitant of deep water, and is ocea- 

sionally found washed ashore in the autumn, but is always much less common than 

the last species. Le Jolis considers that ZL. platymeris is, at least in part, the same as 

his L. flexicailis ; but what seems to us to be the true L. platymeris differs from LD. flexi- 

caulis in having muciparous glands in the stipe, a peculiarity which, according to Le 

Jolis, is found in Z. Cloustoni, but not in ZL. flexicaulis. 

SACCORHIZA, De la Pyl. 

(From caxxoc, a sack, and /:fa, a root.) 

Fronds attached at first by a disk-like base, from which are given off 

later a few short root-like fibers; stipe compressed, plane, gradually 

passing into a ribless lamina; eryptostomata scattered on both sides of 

the frond; fruit as in Laminaria. 

A genus differing from Laminaria principally in the form of the bazal attachment 

and in the presence of cryptostomata on both surfaces of the frond. The typical 

species, S. bulbosa, not found on our coast, is attached by a sack-like base, and the 

fruit is borne on the marginal upper portion of the stipe. In the present genus were 

at one time included all the Laminariw whose attachment is discoidal rather than by 

branching root-like fibers. There are, however, forms still retained in the genus 

Laminaria, as L. solidungula, in which the base is a disk, and our own species S. derma- 

todea, although in its younger stages attached by a disk, soon has a series of short 
fibers, which, as the plant increases in size, become branched. The cryptostomata are 

small pits sunk in the surface of the frond, from which arise groups of hairs, as in 

the Fucacee. They are visible to the naked eye in the young plants, but disappear 

with age. 

S. DERMATODEA, Dela Pyl. (Laminaria dermatodea, De la Pyl., Ann. 

Sciences, ]. ¢., Pl. 9 g, non Agardh nee Harvey.—ZL. lorea, Ag. Spec.; 

Harvey, in Ner. Am. Bor.) 

Exs.—Algze Am. Bor., Farlow, Anderson & Eaton, No. 120. 

Fronds usually gregarious, base at first discoidal, afterwards with a 

whorl of short, thick, usually simple fibers; stipe six inches to two feet 

long, compressed, gradually expanding into a thick, coriaceous-lanceo- 

late or Jance-ovate lamina, one to six feet long, six to eighteen inches 

wide, at first entire, but afterwards torn above into several segments ; 

fruit in scattered sori, which become confluent at the base of the frond; 

paraphyses narrowly club-shaped, about.15™™ long; sporangia .12"™ long 

by .02™™ broad. 

From Marblehead, Mass., northward. 

Acharacteristic species of the North Atlantic. Its southernmost limit is Marblehead, 

where only one specimen has been collected. It is less rare at Gloucester, and israther 
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common on the coast of Maine, but much less abundant than other Laminarie. It is 

the most easily recognized of our Laminaria, in spite of its great variability in outline, 

The substance is more tough and leathery than any of our other species and the mar- 

ginis thick and never wavy. At Eastport it is found in deep pools, but elsewhere it is 

an inhabitant of deep water. As usually seen washed ashore it resembles one of the 

digitate forms of Laminaria, for it is usually torn into segments, and not rarely split to 

the very base. It is at once distinguished from our digitate Laminaria by its uniformly 
flat stipe, very short root-fibers, and eryptostomata. In most cases the stipe expands 

very gradually into the blade, but occasionally in old specimens the base is cordate. 

The fruit is found in the autumn and winter. In the specimens which we have ex. 

amined the paraphyses were very narrowly club-shaped and colored to the tip, being 

destitute of the hyaline tip found in Laminaria. 

AGARUM, (Bory) Post. & Rupr. 

(From agar-agar, 1 Malayan word referring to some edible sca-weed. ) 

Fronds stipitate, attached by a branching root-like base ; lamina per- 

forated with roundish holes; stipe prolonged into a midrib; fruit scat- 

tered in patches (sori) over the fronds, consisting of elub-shaped, one- 

celled paraphyses and ellipsoidal unilocular sporangia; plurilocular 

sporangia unknown. 

A genus differing from Laminaria in having the lamina perforated with round holes 

and furnished with a distinct midrib. It includes four described species, which differ 

jn the-size of the perforations, in the shape of the lamina, and the prominence of the 

midrib, characters which an observation of our common species shows to be very vari- 

able. The species inhabit the Arctic Ocean, the northwestern shore of the Atlantic, 

and the North Pacitic. The New England form, 4. Turneri, also occurs in the Pacifie, 

extending as far south as Japan, and, on the west coast, 4. fimbriatum, Hary., considered 

by Agardh to be the same as Fucus pertusus, Mertens, extends as far south as Santa 

Barbara, Cal. 

A. TURNERI, Post. & Rupr.—Sea Colander. (Fucus cribrosus, Mer- 

tens.—F. agarum, Turner, Hist. Fue., Pl. 75.—Laminaria agarum and L. 

Boryi, De la Pyl., Flore de Terre-Neuve.—Agarum Turneri, Post. & 

Rupr., Ilustr. Alg., Pl. 22; Ner. Am. Bor., Vol. I, Pl. 5.) 

Exs.—Alge Am. Bor., Farlow, Anderson & Eaton, No. 112. 

Base much branched, stipe two inches to a foot long, cylindrical below, 

flattened above and prolonged into a distinctly marked midrib ; lamina 

menbranaceous, one to four feet long, ovate-oblong, cordate and much 

crisped at base, margin wavy; perforations very numerous, orbicular, 

irregularly scattered with a smooth or wavy margin; fruit in irregular 

patches in the central part of the frond; sori .05-6™™ in thickness ; 

paraphyses club-shaped, colored below, expanded and hyaline at the top; 

sporangia narrow, ellipsoidal, .035™™ long by .012™™ broad. 

Common from Nahant northward in deep water and at Eastport in 

pools; North Pacific. 

One of the curiosities of our marine flora, which is washed ashore from deep water 

at the southern limit of its growth, but farther north grows in pools at low-water mark, 
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The plant is perennial and young specimens are entirely without perforations until 
they have attained a length of two or three inches. The perforations, which are 

supposed by the fishermen to be the work of animals, are formed in the lower part of the 

frond and increase in size as they grow older, so that the perforations are larger in 

the upper and central parts of the frond. New holes are also formed between those 

already formed, so that there is a difference in size depending upon the age of the holes 

in all parts of the frond except the base. The formation of the holes begins by an 

elevation of small portions of the frond, which appears as if some small point like that 

of a pencil had been pressed against it; at length the frond ruptures circularly and 
the hole formed is minute and above the plane of the frond. The margins of the large 

holes are often wavy, and when dried with a slight pressure the waviness becomes so 

marked as to lead one to suppose that the specimens belong to a distinct species. The 
- midrib varies considerably in breadth and occasionaly it grows out, forming a lamina 

at right angles to the frond. The usual perforations are found in the additional 
lamina, which sometimes grows to be as large as the original lamina. The fruit of 

Agarum, which is incorrectly figured in the Nereis as having a form of tetraspores, 

resembles very closely that of Laminaria. The species apparently does not bear fruit 

on the Massachusetts coast, at least we have never been able to find any; but at East 

port the fruit is formed as early as September. The sori are scattered irregularly over 

the central part of the frond and are most easily seen after the frond has been out of 

the water a short time. The sori are not so thick asin Alaria and Laminaria and the 

paraphyses do not have so prominent a hyaline extremity as inthose genera. Harvey 

states that the lamina are sometimes ten or twelve feet long, but this is probably an 

overestimate. 

ALARIA, Grev. 

(From ala, a wing.) ~ 

Fronds attached by a branching root-like base, stipitate, membrana- 

ceous, with a distinct midrib; fruit borne in special lateral leaflets below 

the lamina, consisting of elub-shaped, one celled paraphyses and ellip- 

soidal unilocular sporangia; plurilocular sporangia unknown. 

A genus readily known by the small, ribless leaflets given off from the stipe below 

the lamina, in which the the fruit is borne in the autumn. The genus inhabits the 

colder waters of the northern hemisphere and the species sometimes attain a length of 

fifty feet. The number of species does not exceed half a dozen, and the specific marks, 

such as the shape of the midrib, the lateral leaflets, and the base of the lamina, are 
variable, so that all the species cannot be said to be well marked. 

A. ESCULENTA, Grev. (A. esculenta, Phyc. Brit., Pl. 79.—Laminaria 

muscefolia, Dela Pyl., Aun. Sci. Nat., Ser. 1, Vol. IV, Pl. 9 d.—L. linearis, 

De la Pyl., 1.¢, Pl. 9.) 

Stipe cylindrical-compressed, from four inches to a foot long, a quarter 

to half an inch wide; midrib solid, scarcely wider than the stipe; lam- 

ina one to ten feet long or even longer, two to ten inches from side to 

side, decurrent on the stipe, margin wavy; fructiferous leaflets numer- 

ouse, shortly stipitate, three to eight inches long, half an inch to two 

inches broad, linear-ovate or linear-spathulate. 

Var. LATIFOLIA, Post. & Rupr. (Laminaria Pylaii, Bory, in Flore 

S. Miss. 59: 7 
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de Terre-Neuve.—Alaria Pylaii, Ner. Am. Bor.—A. esculenta, var., Post. 

& Rupr., [lustr. Alg., Pl. 18.) 2 

Base of lamina cuneate, fructiferous leaflets obovate-spathulate. 

Common on exposed coasts at low-water mark and below, from Nahant 

northward. The variety at Eastport, Maine, Northern Europe, and 

Pacific coast. 

As yet no species of Alaria has been found south of Cape Cod, although it is prob- 
able that they occur at exposed points like Gay Head and Montauk. In the Annales 

des Sciences, De la Pylaie mentions three varieties of A. esculenta—platyphylla, taniata, 

and remotifolia—as occurring at Newfoundland, and in the Flore de Terre-Neuve he 

makes two new species—-Laminaria musefolia, including L. esculenta, var. platyphylla 

and var. remotifolia, and L. linearis, including L. esculenta var. teniata. These species 

are characterized by the different forms and position of the fructiferous leaflets, which, 
it must be admitted, are so variable and so constantly pass into cne another, that De 

la Pylaie would have done better in retaining them all as forms of one species. Lam- 
inaria Pylati, Bory, founded on a single specimen brought by De la Pylaie from New- 

foundland, also seems to be merely a variety of ZL. esculenta, in which the lamina is 

cuneate at the base. At Eastport the broader forms are common, and one sees all 
stages from decurrent to cuneatelaminez. Agardh refers to L. Pylaii, Bory, the Alaria 

esculenta var. latifolia, of Postels and Ruprecht, whose plate represents excellently 

the extreme forms found at Eastport. The present species is used as food in Scotland 

and Ireiand, where it is called badder-locks, henware, murlins, and also in Iceland, 
but it is not eaten with us. 

OrDER III. OOSPOREA, Sachs. 

Male organs (antheridia) composed of sacks borne on simple or branch- 

ing filaments, sometimes sessile, containing motile antherozoids; female 

organ (oogonium) in the form of a sack, whose contents change into one 

or more spherical masses (oospheres), which are directly fertilized by the 

antherozoids and become oospores. 

In the order Conjugatee there was a direct union of similar bodies called zoospores, 

and no clear distinction of male and female cells. In the Oosporea the males are small- 

motile bodies (in alge), which directly impregnate the spherical masses of proto- 

plasm, called oospheres, either before or after they have escaped from the mother-cell, 

the oogonium. As a result of the impregnation, a wall of cellulose is formed round 
what was before merely a mass of protoplasm, and the so-called oosphere becomes an 

oospore and capable of germinating. The marine plants of the order may be divided 

into two suborders, as follows: 

a. Large olive-green plants, having the antheridia and oogonia in nearly 

closed sacks borne in a definite part of the plant; fronds foliaceous, 
often provided with:air-bladders.........:..--.---+-+- FUCACE. 

b. Minute grass-green plants forming turfs or tufts; antheridia and 

oogonia naked, sessile, or pedicellate, borne laterally on the uni- 

cellular branching frond..... oo. 6 2 ve---- VAUCHERIE. 
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Suborder FUCACEA, C. Ag. 

Plants dicecious or hermaphrodite, fructifying organs borne in con- 

ceptacles or cavities lined with sterile filaments and opening outwards by 

a narrow pore; antheridia in ovoid sacks borne on branching threads 

and filled with minute antherozoids having two lateral cilia; oospores 

spherical, borne 1-5 in a mother-cell. Marine plants of an olive-green 

color, attached by a disk-like base, fronds usually branching dichoto- 

mously, rarely indefinitely expanded, often provided with air-bladders 

and with cryptostomata. 

An order characterized by the presence of antherozoids borne in sacks and by 
oospores, varying in the different genera from one to eight in a mother-cell, both an- 

theridia and oospores being contained in hollow conceptacles, which are produced 

either in definite parts of the frond or on special branches or rarely indefinitely scat- 

tered over the frond. The fertilization in this order was first described by Thuret in 

the Annales des Sciences, Ser. 4, Vol. 2. The fronds vary very much in the different 

genera. In Durvillea the frond resembles a large Laminaria, and from this simple 

form there are all degrees of complication, until in Sargassum, the most highly devel- 

oped genus, there are distinct stems, leaves, air-bladders, and branching fructiferous 

receptacles. In high latitudes the order is chiefly represented by the common rock- 

weeds, Fuci, which line the rocks between tide-marks, while in low latitudes the 

gulf weeds, species of Sargassum, abound. The Southern Ocean abounds in curious 

and varied forms of this order, Australia being particularly rich in species. The New 

England coast is especially poor in representatives of the order, the genera Halidrys, 

Himanthalia, Pelvetia, and Cystoseira, common on the coast of Europe, being entirely 

wanting with us. The fronds are dotted with small pits, called cryptostomata, from 

which grow tufts of hairs. 

SYNOPSIS OF GENERA. 

Fronds with distinct stems and leaves........ Sieinje siete @inceret ONG CSSULITES 

Fronds without distinct stems and leaves— 
Lamina provided with a midrib, receptacles terminal, continuous with 

the frond:...... Sebitasds Ge Hck Se oa a ee oe shun cere Fucus. 

Midrib wanting, receptacles on special lateral branches. .Ascophyllun. 

ASCOPHYLLUM, (Stackh.) Le Jolis, emend. 

(From acxoc, a sack, and ¢vAov, a leaf.) 

Fronds attached by a disk, linear, compressed, destitute of a midrib, 

irregularly dichotomous, furnished with air-bladders; receptacles on dis- 

tinct, simple, lateral branches; spores four in a mother-cell. 

A genus including the Fucus nodosus of older writers, which differs from the true Fuct 
in having a linear frond destitute of a midrib and spores in fours instead of in eights. 

The generic name Ozothallia proposed by Decaisne and Thuret, who were the first to 

give a detailed account of the conceptacles of F. nodosus, was referred by Le Jolis to 

the older genus Ascophylla of Stackhouse. 

A. NoDOSUM, Le Jolis. (Fucus nodosus, L.; Phye. Brit., Pl. 158; Ner. 
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Am. Bor., Vol. I, p. 68.—Fucodium nodosum, J. Ag.—Ozothallia nodosa, 

Dene. & Thuret.—Ascophyllum nodosum, Le Jolis; Etudes Phycolo- 

giques, Pls. 18-20.) 

Fronds dicecious, one to five feet long, coriaceous, compressed, sub- 

dichotomous, margin distantly toothed; air-bladders oblong, broader 

than the frond; receptacles ovoid or ellipsoidal, terminating short lat- 

eral branches, which are borne either solitary or clustered in the axils 

of the teeth. 

Common between tide-marks from New Jersey northward; Europe; 

Arctic Ocean. 

One of our most common species, easily recognized by the large bladders in the con- 

tinuity of the frond, which is thick and narrow and entirely destitute of a midrib. 

The fruit is found in lateral branches in winter and spring, and in June the receptacles 

fall off and are sometimes found in immense quantities covering the bottoms of tide- 

pools. 

FUCUS, (L.) Dene. & Thuret. 

(From voc, a sea-weed. ) 

Fronds diccious or hermaphrodite, attached by a disk, plane, costate, 

dichotomous, margin entire or serrate, often furnished with air-blad- 

ders; receptacles terminal, continuous with the frond; spores eight in 

a mother-cell. 

In the beginning of the present century the name Fucus was used not only to desig- 

nate all the plants included in the present order, but was applied to all marine alge. 

Since that date the word has been used in a more and more restricted sense, and is 

now only applied to those members of the Fucacew in which the spores are in eights 

and in which the frond is plane and costate. In some of the species, however, the 

midrib is rather indistinct. Most of our species are very abundant and very variable, 

and older writers have described as species a good many forms which are now con- 

sidered to be merely varieties. Hence the synonymy of the species is in confusion, 

although our species, none of which are peculiar to America, can be referred to definite 

European forms. The species described by De la Pylaie in the Flore de Terre-Neuve 

are most of them to be referred to older species. The New England species naturally 

fall into two different groups. In the first, of which F. vesiculosus is the type, the fronds 

are diecious and the midrib distinct throughout. In the second, represented by L. 

evanescens, they are hermaphrodite and the midrib indistinct. 

F. vEsIcuLosus, L.; Phye. Brit., Pl. 204; Etudes Phycol., Pl. 15. 
Fronds diccious, six inches to three feet long, stipitate, midrib dis- 

tinct throughout, margin entire, often wavy; bladders spherical or 

slightly elongated, usually in pairs; receptacles swollen, ellipsoidal or 

oval, often forked. 

Exs.—Alge Am. Bor., Farlow, Anderson & Eaton, No. 109. 

Var. LATERIFRUCTUS, Grev. 

Lateral branches, which bear the receptacles, narrow and densely 

dichotomously flabellate. 
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Var. SPH ZROCARPUS, Ag. 

Ultimate divisions of frond repeatedly forked, bearing very numerous 

small receptacles. 

Var. SPIRALIS. 

Fronds short and spirally twisted. 

Everywhere common between tide-marks. 

The varieties of this very common species are so numerous that it is useless to de- 

scribe the greater part of them. The southernmost limit of the species on the eastern 

coast is, as faras known, the coast of North Carolina, where itis reported to have been 

collected by Rev. E. M. Forbes in Curtis’s account of the botany in the Geological and 

Natural History Survey of North Carolina. Fucus bicornis and F. microphyllus of De la 

Pylaie appear to be merely forms of F. vesiculosus. The species with which the present 

is likely to be confounded along our northern coastis I’. evanescens, a broad plant, whose 

midrib is only distinct in the lower part of the frond, and whose conceptacles are her- 

maphrodite, not dicecious, asin the present species. It fruits most abundantly in autumn 

and winter, but the fructification can be seen at any season of the year. 

F. CERANOIDES, L.; Phye. Brit., Pl. 271. 

“Trond plane, coriaceo-membranaceous, linear-dichotomous, mid- 

ribbed, without vesicles, margin very entire; lateral branches narrower 

than the principal divisions, repeatedly forked, level topped, bearing 

fruit at their apices ; receptacles spindle-shaped or bifid, acute.” (Ner. 

Am. bor., Vol. I,*p. 70:) 

New York, Agardh ; Europe. 

The authority for the existence of this species on our coast is Agardh. Harvey had 

never seen American specimens, nor have we ever found any. The species, judging 

from herbarium specimens, resembles very closely L. vesiculosus, especially var. lateri- 

fructus, but is said to be thinner and to be destitute of air-bladders. It inhabits rather 

brackish waters. 

F. SERRATUS, L.; Phye. Brit., Pl. 47; Etudes Phycol., Pls. 11-14. 
Fronds diccious, two to six feet long, midrib distinct throughout, 

margin serrate; bladders wanting; receptacles serrate, flattish, pointed. 

Newburyport, Mass., Captain Pike; Pictou, N. 8., Rev. J. Fovwler ; 

Europe. 

A very common species of Europe, but very rare on our coast, being known in only 

two localities. In the supplement to the Nereis it is reported from Newburyport, hav- 

ing been once detected by Captain Pike, but not seen there since. The only other 

locality is Pictou, where it was detected by Rev. J. Fowler, who sent specimens to 

Professor Eaton in 1869. The species is easily recognized by its serrated margin, and 

grows lower down in the water than F, vesiculosus. 

F. EVANESCENS, Ag., Icon. Ined., Pl. 13. (Fucus platycarpus, in Far- 

low’s List of the Marine Algz of the United States.) 

Fronds hermaphrodite, one to two feet long, stipitate, midrib distinct 

below, but widening and scarcely visible in the upper part, margin broad, 

entire, somewhat wavy; bladders usually wanting, when present much 
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elongated ; receptacles swollen, broad, usually united in pairs, and some- 

times with a small margin formed 6f the unchanged frond. 

Exs.—Algex Am. Bor., Farlow, Anderson & Eaton, No. 107. 

Eastport, Maine; coast of Massachusetts; Northern Europe; Arctic 

Ocean. 

A species apparently common north of Cape Cod, and at Eastport quite as common 

as F, vesiculosus, for which it might be mistaken. As found with us, it is broader than 

the last-named species and is usually without bladders, and when these occur they 

seem more like irregularly inflated portions of the frond than spherical cavities. The 

receptacles contain both antberidia and oospores, the latter occupying the base and 

the former the upper part of the conceptacle. The receptacles are broader and less 

swollen than in F. vesiculosus and are often in pairs, the pairs being united below. 

The whole plant is shorter, stouter, and more foliaceous than F. vesiculosus. The spe- 

cies as found in the Arctic regions is variable, and several forms have been described. 
The form which occurs at Eastport comes very near the typical form. F. miclonensis 

of De la Pylaie is probably a small form of the present. 

F, FURCATUS, Ag., Icon. Ined., Pl. 14. 

Fronds hermaphrodite, branching very regularly dichotomous, stipi- 

tate, one to three feet long, midrib distinct below, scarcely visible above, 

margin narrow, rigid, entire; bladders wanting ; receptacles flat, nar- 

row, linear-fusiform, sometimes forking. 

Exs.—Alge Am. Bor., Farlow, Anderson & Eaton, No. 108. 

Peak’s Island, Maine; coast of Massachusetts north of Boston ; North- 

ern Europe; Arctic Ocean; North Pacific. 

A common and beautiful species on exposed coasts north of Boston. It is found 
lower down than F. vesiculosus, at the limit of low-water mark. The frond is narrow, 

tough, and destitute of bladders, and the branching very regular, almost flabellate. 

It is easily distinguished by the receptacles, which are not in the least swollen and are 

narrow and longer than in any other species, being sometimes four inches long. The 

color is dark. Our form corresponds perfectly to specimens from Spitzbergen. The 

species is less variable than most of the genus and is found at all seasons of the year. 

F. FILIFORMIS, Gmelin. (F. distichus, L., in Farlow’s List of the Ma- 

rine Algze of the United States.) 

Fronds hermaphrodite, three to six inches long, flabellately dichoto- 

mous, stipitate below, midrib present but indistinct ; air-bladders want- 

ing ; receptacles linear-oblong, swollen, borne in pairs, sometimes forking, 

In pools near high-water mark. 

Nahant, Marblehead, Mass. 

Our smallest species, found only in spring and in pools where the water is not very 

pure. Our form is the same as No. 201 of Areschoug’s Algw Scandinavice, from Fin- 
mark, which Agardh refers to F. filiformis. Whether F. distichus, L., isnot the same as 

F. filiformis, Gmelin, admits of doubt. The present form seems to be the F. filiformis of 

the Flore de Terre-Neuve, mentioned under F. distichus in the Nereis Am. Bor. 
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SARGASSUM, Ag. 
(From sargazo, the Spanish name for the gulf-weed) 

Fronds attached by a disk having branching stems, leaves with a 

midrib and distinctly stalked air-bladders; fruit in special compound 

branches ; conceptacles hermaphrodite; spores single in the mother-cell. 

The most highly organized and by far the largest genus of the Fucacew, of which at 

Jeast 150 species have been described. They inhabit the warmer waters of the globe, 

where they replace the Fuci. Australia, Japan, and the adjacent coast of Asia are 

particularly rich in species. We have one species which does not come north of Cape 

Cod, but which is common southward. The genus has been subdivided by Kiitzing, 

but even wizh his limitation the species of Sargassum are very numerous. 

S. VULGARE, Ag. (Fucus natans, Turner’s Hist. Fue., Pl. 46, non 

Linn.—S. vulgare, Phyc. Brit., Pl. 543.) 

Fronds two to five feet long, stem filiform, smooth, irregularly 

branching, leaves shortly petiolate, linear-lanceolate or oblong-lanceo- 

late, one to three inches long, a quarter to half an inch wide, sharply 

serrate, midrib distinct, cryptostomata numerous on both sides of the 

midrib; air-bladders spherical, quarter of an inch in diameter, stalked, 

arising from a transformed leaf, the upper part of which often remains 

as an appendage; stalks naked or slightly winged; receptacles filiform, 

branching cymosely, one to two inches long. 

Var. MONTAGNE (iS. Montagnei, Bailey, in Ner. Am. Bor., Vol. I, 

Pla.) 

Leaves narrowly linear, elongated, receptacles two to four inches long. 

Below low-water mark in warm, shallow bays from Cape Cod south- 

ward. 

In spite of its variations, with the exception of S. bacciferum, which is sometimes 

washed ashore, we have but one species of Sargassum on our coast. As usually found, 

it is more slender in all its parts than the typical S. vulgare of the West Indies, but it 

is occasionally found of the typical form. In var. Montagnei, which is common, we 

have an extreme form, in which the fructifying branches are much elongated, but one 

sees all variations from short to long. 

S. BACCIFERUM, Ag.—Gulf-weed. (Fucus natans, L.; Turner’s Uist. 

Fuce., Pl. 47.—S. bacciferum, Phye. Brit., Pl. 109.) 

Fronds six inches to a foot and a half long, stems filiform, smooth,, 

leaves linear-lanceolate, two to four inches long, midrib distinet, erypto- 

stomata usually wanting; air-bladders stalked, spherical, tipped with a. 

filiform point; receptacles short, cylindrical, forked. 

Washed ashore at Bath, L. I., Mr. A. R. Young, and found floating off 

the coast near the Gulf Stream; West Indies, and floating in the 

Atlantic. 

The common Gulf-weed, which grows attached in the West Indies, where it fruits,. 



—— 

104 REPORT OF COMMISSIONER OF FISH AND FISHERIES. 

and which is found floating and infertile in the course of the Gulf Stream and in the 
so-called Sargasso Sea, between 20° and 45QN. and 40° W. It is rarely washed ashore 

in New England, but is frequently brought in by fishing vessels. It is said that there 

is a large mass of this sea-weed in the ocean not far from Nantucket, but there is no 
definite information on the subject. The species in its floating form is distinguished 

from the last by its narrower leaves, destitute of cryptostomata, its darker color, and 

denser habit. 

SusorpER VAUCHERIE. 

Comprising a single genus, Vaucheria, whose characters are given 

below. 

VAUCHERIA, D. C. 

(Named in honor of Jean Pierre Vaucher, of Geneva.) 

Fronds green, unicellular, composed of long, irregularly or falsely 

dichotomously branching filaments, moncecious or dicecious; oogonia 

sessile or stalked, containing a single oospore; antheridia either short 

ovoid sacks or formed at the tips of branches, which are frequently 

spirally twisted; antherozoids very small, with two cilia; non-sexual 

reproduction by very large zoospores, which are covered with cilia, or by 

motionless spores formed at the ends of short branches. 

The Vaucherie abound both on our coast and in inland waters, and some species 
grow upon damp ground in gardens and meadows. They either form thick turfs of a 

dark-green color when growing in places which are not constantly submerged, or else 

extend in indefinite-shaped masses when growing where there is plenty of water. 

They are generally easily recognized at sight, and are known under the microscope 

by the long branching filaments of a deep-green color, destitute of cross-partitions 
* except when the fruit is forming. Although very abundant on our shore, the species 

are little known, because the specific characters depend upon the fruit. The deter- 

mination of sterile specimens is out of the question, and,even when fruiting, dried 

specimens. are of comparatively little value. A considerable number of species of 

Vaucheria have been described, but as a great part of them have been described from 

individuals bearing the non-sexual spores only, recent writers, as Walz and Nordstedt, 

have reduced the number of species very much by omitting imperfectly characterized 

forms. Nordstedt admits nineteen species in Europe. The American species have 

never been critically studied. Specimens should be kept in fluid rather than mounted 

on paper, and sketches of the fruit should be made at the time of gathering. It 

should not be forgotten by the collector that some of the species are diwcious, and 

also that a species is not perfectly known unless the non-sexual spores are described 

as well as the oospores. 

V. THURETH, Woronin, Beit. zur Kenntniss der Vaucherien, in Bot. 

Zeit., Vol. X XVII, p. 157, Pl. 2, Figs. 30-32. 

Moneecious; filaments .03-8™™ in diameter, forming short, dense turfs; 

antheridia sessile, oval, .05-7"™ broad by .10-14™™ long; contents of 

antheridia colorless; oogonia either sessile or on short lateral branches, 

obovoid or pyriform, inclined, .25-30™" long by 20™™ wide; oospores 

spherical, .15-18™™ in diameter, yellowish brown; cell-wall rather thin; 
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non-sexual spores (?).08™™ broad by .10-12™" long, motionless, borne on 

short branches, which are at right angles to the main filaments, from 

which they break off, allowing the spores to escape from the ruptured 

end. 

Exs.—Wittrock & Nordstedt, Alg. Scand., No. 228. 

On muddy shores and sides of ditches, where it forms large patches 

of a dark velvety green. Summer. 

_Wood’s Holl, Mass.; Eastport, Maine; Perth Amboy, N. J., Wolle; 

Europe. 

This species, which is apparently common on muddy shores of New England, agrees 

so well with the description and figure of Woronin, 1. c., that there can be no doubt 

about the identity of our plant with that of the European coast. The non-sexual 

fruit was unknown to Woronin. At Wood’s Holl we found what appeared to be the 

non-sexual fruit of the species. It consisted of oval spores, smaller than the oospores, 

- borne at the tips of short branches, which were given off-at right angles to the main 

filaments. The branches with the spores fall off, and the latter, after some time, 

escape from the ruptured end of the cell. The spores are motionless and destitute of 

cilia, reminding one of the non-sexual spores in V. geminata, Walz. During the four 

or five days which we were able to watch them they underwent no change. In the 

specimen of Wolle, above mentioned, similar bodies are found, but Nordstedt thinks 

it probable that they belong to a species different from V. Thuretii. He is led to this 

conclusion apparently from the fact that the filaments bearing the non-sexual spores 

are rather smaller than those which bear the oospores and antheridia. In the Wood’s 

Holl specimens the filaments were, as a rule, somewhat smaller than those bearing 

the oospores; but the difference is very slight, and one sometimes finds oosporiferous 

filaments measuring only .03™™ in diameter, while the non-sexual spore-bearing fila- 

ments average from .04-5™™ in diameter. In one case we found an antheridium on the 

non-sexual spore-bearing filament, which resembled precisely the antheridia of V, 

Thuretii. We conclude then that the non-sexual spores probably belong to the present 

species, but the question requires further examination. A specimen of what appears 

to be the same species exists in the collection of the Boston Society of Natural His- 

tory. It was collected by Prof. J. W. Bailey from some locality near New York, and 
is labelled, in his own handwriting, V. velutina. 

VY. LITOREA, Nordstedt (Ag., Spec. Alg., p. 463.—V. clavata, Lyngb., 

Hydrophyt. Dan., p. 78, Pl. 21 d.— V. litorea, Nordstedt, in Botan. No- 

tiser., 1879, p. 180, Pl. 2, Figs. 1-6.—V. piloboloides, Farlow, List of 

Marine Alge, 1876.) 

Dicecious ; filaments densely tufted, rather rigid, .10™™ in diameter; 

antheridia?; oogonia club-shaped, borne on a short sterile cell at the tips 

of short recurved branches, .20™™" broad by about .35"™™ long ; oospores 

filling the upper part of cogonium, spheroidal, .18-19™™ broad by .23- 

25™™ long; cell-wall dense, .02™™ in thickness; non-sexual spores? 

At low-water mark in the gravel. 

Parker’s Point, Wood’s Holl, Mass.; Europe. 

We refer to the present species a Vaucheria much coarser than the species last 

described, which forms rather bristly tufts of a dingy green, from two to four inches 

high, in gravelly places. Only one specimen, collected in August, 1876, was in fruit, 
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and at the time, as there were no antheridia, we hastily inferred that the spores were 

non-sexual. It now seems probable thatthe plant is the V. litorea of Nordstedt, 1. ¢.» 

a diwcious species. The species was conimon at Wood’s Holl in August, 1879, but con- 

Stantly sterile. The antheridia of V. litorea, Nordstedt, are long and cylindrical and 

borne on ashort sterile cell at the tips of the branches. The antherozoids are discharged 

by openings at the apex and sides of the antheridium. Our plant will be easily recog- 

aized by its habit and the recurved branches bearing the oogonia. 

OrpvDER IV. FLORIDESA. 

Alge of a red or purple color; antheridia containing spherical, hya- 

fine antherozoids, which are without cilia; sexual fruit or cystocarps 

developed from a procarp, which consists of a trichogyne, at whose base 

is a trichophore, the spores formed either from the trichophore or the ad- 

jacent cells which compose the carpogenic system; spores at maturity 

either naked or inclosed in a pericarp; non-sexual reproduction by 

tetraspores, bispores, and seirospores; fronds filamentous, crustaceous, 

membranaceous, or irregularly expanded, varying from gelatinous to 

cartilaginous in substance, occasionally calcareous. Principally marine. 

The Floridee, which are the same as the Rhodospermeew of Harvey, include a large 

oumber of species, all of which have some shade of red, although it may be nearly 

black on the one hand or approach shades of green on the other. In decay, however, 

the color becomes orange and finally green. It is not to be inferred, however, that 

all red alge belong to the Floride@. There are a few Cyanophycee in which the color 

is pink, but in these species the frond is merely an agglomeration of red cells, each of 

which is practically a distinct individual, whereas in the Floridee the cells are organ- 

ically united, and constitute a single plant. The structure of the frond in this order 

varies in the different genera, and we have forms which correspond closely to the 

fronds of the Phwosporew, as, for instance, in Nemalion we have a frond which, apart 

from its color, is undistinguishable from that of Mesogloia, andsoon. The non-sexual 

reproduction is by tetraspores, cells which divide into four parts—rarely by bispores 

or two-parted cells—and seirospores, or chains of oblong cells formed directly from the 

branches. The sexual fruit, known as the cystocarp, is developed from a procarp, as 

has already been explained. The division into suborders is founded principally on 

the differences in the cystocarpic fruit, the full development of which is not known in ~ 

many cases. Differences in the fronds and tetraspores serve to mark the genera. 

Agardh and Harvey divide the Floridee into two series—the Desmiospermee, in which 
the spores are arranged in a definite series with regard to a placenta or common point 

of attachment, and Gongylospermew, where the spores are heaped together without 

order. A study of the development, however, shows that this distinction has not the 

value which it was formerly supposed to have, and certain suborders with differently 

arranged spores are by those who lay stress upon the development placed in proxim- 

ity to others in which the spores are irregularly grouped. Although, owing to mod- 

ern researches, we know much more about the real nature of the cystocarps than was 

known a few years ago, it must be admitted that the suborders of Floridew are far 

from satisfactory. As a matter of fact, the order is a very natural one, and, as is the 

case with most natural] orders, the species and genera pass so gradually into one an- 

other that sharply marked divisions are out of the question. At the base of the order 

is a small number of genera whose position is doubtful, owing to our lack of informa- 

tion about the fructification. Then come the Porphyree, in which we have fronds of 

a single layer of cells (Porphyra) and certain cells grow out so as to form a very short 

ae | 
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trichogyne. After fertilization, the contents of the cell at the base of the trichogyne 

divide, quadrant fashion, and we have a number of spores produced at once from the 

original cell. In Nemalion the trichophore, or swollen base of the trichogyne, divides, 

and the divisions grow out laterally and form short filaments, each cell of which becomes 

a spore, so that at maturity the cystocarpic fruit consists of a dense tuft of radiating, 
moniliform filaments. In the Ceramiew we have favelle, or cystocarps, in which the 

carpogenic cells bud out and produce several lobes, each of which divides into a num- 

ber of very short filaments, which do not separate from one another, but remain ad- 

herent. The cells of the filaments are changed into spores, which form irregular 

groups, but are still held together by the mass of jelly which surrounds them. In the 

more highly developed suborders the spores either radiate in filaments from a sort of 

placenta which is produced from the carpogenic¢ cells or else are terminal on short 

stalks. The pericarps are special sacks or conceptacles, inclosing the spores and 

developed from the cells below the procarp, or we may have the cystocarps borne in 

the interior of solid fronds, whose external portion may then be said to form a pericarp 

around them. It will be seen that the structure of the Floridee is more complicated 

than that of the other orders of alge, and the student cannot expect to obtain a clear 

idea of the different suborders without considerable study. The following key will aid 
somewhat, and the reader should consult the plates appended to this paper: 

1. Spores formed in the cells of the frond itself...... ..... Porphyree. 
2. Spores (cystocarps) not formed directly from the cells of the frond, 

DUPATrOM a SPCClal PLOCALP s = <5 SeGacls aie c- Ge cok she San cas een Aa 8 

3. Spores without a special covering or pericarp ............... sen: 

Sores with a spectal coVenne .20. eh SUSE, PS ISS 10 

4. Spores naked ..... eM eiel RE EE ies oie Sine; SERA nS SUSU Estat $B 

Spores imamersed..im- the frond... -0 0... < 0.0, a. «er sete ssn @eneeee rae 

Swieres Immersed iniextemnal WartSnwee:2 esas soci seme acus sen 6 

5. Spores free on the surface of a lobulated mass .-.. Spermothamniew. 
Spores irregularly grouped in masses which are surrounded by a 

gelatinous envelope .-......:.-..-.. Serene Net Leases ae Ceramiee. 

6. Fronds erect, cylindrical.......... ee ee ae Spongiocarpec. 
Fronds horizontally expanded .....-. sire) Seetiers io Jed trans Squamariec. 

7. Spores arranged in dense tufts of radiating moniliform _fila- 

ments -...- av alae aiacasel Sarena cael Piet eed aa de eg ae oo enjee s LVCNUAUIE. 

Spores on an axile placenta in swollen branches.......... Gelidice. 

Spores in numerous radiating tufts around a central placenta or 

carpocentoiwell.. sce cecia. toss catsuit sata ctia\sreimicte ss SOLIETICN. 

Spores arranged without order....-............ oo Mare Lp eh 8 

8. Spores forming a single mass or nucleus and entirely buried in the 

AOTC 29 a0: 5 PR REL SOE SON CU Ae TEED EEE CIN Rae ne eee) 

Spores in several masses, separated by the tissue of the internal part of 

the frond and rising in swellings above the surface. .. Gigartinee. 

9. Fronds hollow and tubular........ Bee Mes aie ets Wena i Dumontier. 

ironds solid ~..-'..... Paes A). § ery Stel ea a sot Sets Hs - Oryptonemier. 

10. Spores arranged without regular order............. eo dt 

Spores in small, scattered tufts, borne on branching filaments— 
Hypnec. 

Spores in radiating moniliform filaments........-......--..--. 12 
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Spores pyriform, on simple or branching stalks from a basal pla. 

Contac see Ot Oe eee Me RS 8S BD caletecied eke teen 13 
11. Wall of the conceptacle thin, composed of the divisions of an in- 

volere united: by jelly see eee ne ee «2 26 «5 se SPUTLORELES 

Wall of conceptacle thick, sporiferous masses arranged around a 

placenta: 22.2... dives white ie A Sees Rhodymeniee. 

12. Filaments arising from a single cell at the base of a thin membrana. - 

ceous conceptacle which is sunk in the frond. -. . Scinaia (Nemaliee). 
Filaments arising from a distinct basal placenta, conceptacles ex- 

ternal cg nay sake ae Sais eee fe a - . Spha@rococcoidee. 
13. Fronds coated with a calcareous incrustation......---... Corallinece. 

Fronds without incrustation....- wis dk once. ss) ee podemeteaes 

FLORIDEZ INCERTZ SEDIS. 

TRENTEPOHLIA, (Ag.) Prings. 
(Named in honor of Johann Friederich Trentepohl, of Oldenburg.) 

Fronds arising from a cellular base, filamentous, branching, composed 

of short cells placed end to end, branches ending in a hair; spores single, 

borne in oval cells terminating lateral branches; antheridia and tetra- 

spores unknown. 

A genus which in the present paper comprises a number of small marine species 
placed by some writers in Callithamnion and by others in Chantransia. In the Nereis 

Am. Bor., Harvey placed JT. Daviesiiand T. virgatula in Callithamnion. But cystocarps 

and antheridia are wanting, and according to Thuret and Bornet, Areschoug, and 

Pringshein, the spores are undivided, although, on the other hand, Agardh and Harvey 

state that they are tripartite tetraspores. We have never seen any indication of divis- 

ion in American specimens. The genus Chantransia as limited by Thuret included not 

only marine species, but a number of fresh-water forms. Sirodot, however, in his Etude 

sur la Famille des Lémanéacées, Annales des Sciences, 5th Series, Vol. XVI, has shown 

that at least some of the fresh-water species of Chantransia are nothing but the initial 

stage of different species of Lemanew. Onthe other hand, Chantransia investiens, Lenor., 

a minute fresh-water alga which grows on different species of Batrachospermum, and 

which is made the type of the genus Balbiania by Sirodot, has distinct antheridia, 

trichogynes, and cystocarps, and this is also the case with the marine species C. corym- 

bifera described by Bornet and Thuret in Notes Algologiques. The species of Chantransia, 

then, may be divided into two sets. In the first, including C. investiens of*fresh water 

and the marine C. corymbifera, we have autonomous species related to Callithamnion, 

and differing in the simpler procarp and cystocarp and in the undivided non-sexual 

spores. In the second set we have the numerous fresh-water Chantransi@, in which 

there are no cystocarps, in which the species are not autonomous, but merely prothalloid 

stages of other species. 

The question remains as to the relations of the marine Chantransiew in which no 

cystocarps nor antheridia have been found. Judging from analogy, if they are 

initial stages of other plants, those plants must be members of the Nemaliee. But 

the habitat seems to forbid such an assumption, since the marine Chantransie abound 
on Zostera, Rhodymenia, and other alg on which certainly no species of Nemalion or 
other related genera occur on our coast. We have thought best, in the absence of 

direct information with regard to cystocarps and antheridia in the species here included, 
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to retain the name Trentepohlia which was once adopted by Harvey, and at a later 

date also by Pringsheim, since it sufficiently indicates that the species in question 
should be kept distinct from Callithamnion, and at the same time does not assume the 

existence of cystocarps like those described by Thuret and Bornet in C. corymbifera. 

T. VIRGATULA, (Harv.). (Callithamnion virgatulum, Harv., Phyc. Brit., 

Pl. 313; Ner. Am. Bor., Part I], p. 243.) Pl. X, Fig. 3. 

Fronds minute, tufted, branches erect, straight, alternate or secund ; 

spores sessile or on short stalks, borne either singly or in twos and 

‘threes along the branches. 

Var. SECUNDATA. (Callithamnion luxurians, Ner. Am. Bor.—C. secun- 

datum, Lyngb.) 

Branches patent, with attenuated, naked, secund, secondary branches. 

On Ceramium, Laminaria stems, and other alge. The variety espe- 

cially on Zostera. 

Common in Long Island Sound; Gloucester, Mass.; Peak’s Island, 

Maine. 

A common species found in summer on different algz. On the filamentous species 

it forms small tufts, and on Zostera it fringes the margins of the leaves with a fine 

plush scarcely more than a quarter or halfaninch high. The synonymy of the species 

is very complicated, it having been confused with the next by some writers. The 

variety is common on Zostera, and is usually found in American herbaria bearing the 

name of C. luxurians. There is little doubt that it is the C. luxurians of the Nereis Am. 

Bor., but whether it is the species described under that name by Agardh is doubtful. 

T. DAviestt, Harv. (Conferva Daviesii, Eng]. Bot., Pl. 2329.—Cal- 

lithamnion Daviesii, Phye. Brit., Pl. 314.) 

Fronds minute, tufted, branches scattered, patent, bearing in their 

axils fasciculated ramuli, at whose tips are borne the spores. 

On Rhodymenia. 

Gloucester, Mass. 

The limits of the species are not well marked. The extreme form is found in C, 

efflorescens, Thuret, kept as a distinct species by most writers, in which the branches 

are few, long, and given off at wide angles, and the spores borne in dense corymbs or 

heads in the axils. This form has been found on Cystoclonium purpurascens at Gay 

Head. 

Among the genera whose relations to the Floridew must be considered doubtful are 

Choreocolax and Pseudoblaste, described by Reinsch in Contributiones ad Algologiam et 

Fungologiam. Of the last-named genus a single species, of the former five species, are 

attributed to the eastern coast of America. The species of Choreocolax consist merely 

of rose-colored filaments, which are parasitic in the fronds of different Floridew, upon 

the surface of which they produce irregularly swollen masses, composed in part of the 
threads of the Choreocolax and in part of the distorted tissues of the host-plant. The 

species of Pseudoblaste consist of aggregations of cells arranged in longitudinal series, 

which form hemispherical masses on the surface of different Floridee. Inneither genus 

is any form of reproduction known, and, for this reason, the descriptions of Reinsch 

must be regarded us inadequate, since it by no means follows that plants consisting of 

rose-colored filaments belong tothe Floridew. One often finds on our coast Floridee whose 
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Suborder PORPHYRE A. 

Fronds brownish purple, composed of cells imbedded in a gelatinous 

net-work, arranged in filaments or in membranes formed of a single 

layer of cells; spores formed by the division of a mother-cell into eight 

cells, arranged by fours in two layers; antherozoids spherical, color- 

less, destitute of proper motion, formed by division of a mother-cell into 
2-64 parts. 2 

The present suborder comprises the genera Porphyra and Bangia, and perhaps also 

Erythrotrichia and Goniotrichum. In Porphyra the frond consists of a single layer of cells, 

of which those near the base send downwards root-like appendages, by means of which 

the fronds are attached to the substratum. The spores are formed at the marginal 
portion of the frond by the division of the vegetative cells, at first into two cells by a 

vertical partition, and the subsequent division of the two cells into four by cruciate 

partitions. Thus, when mature and seen from above, the eight spores seem to be 
arranged in two superimposed series of four. The spores escape by the dissolution of 

the outer part of the frond, leaving behind the empty gelatinous net-work. When 

free they are found to consist of protoplasm without a cellulose wall, and they move 

about for a short time with an amceeboid motion. The antherozoids are also formed 

by the division of the vegetative cells, but the division is carried farther than in the 

production of the spores, for, in addition to the vertical and cruciate partitions de- 

scribed in the latter case, a second vertical and cruciate division takes place, so that 

the original vegetative cell is divided into 32-64 célls. Janezewski applies the name 

antheridium to the collective mass of antherozoids formed from a single vegetative cell. 

As the division takes place the antherozoids lose their color. When mature they are 
spherical and escape ina manner similar to that of the spores. Bornet and Janczewski 

state that the antherozoids are destitute of any proper motion, and we can confirm 

fronds are distorted by parasites, which produce deformities like those described by 

Reinsch as due to species of Choreocolax., Such distortions are perhaps most frequently 

found on Cystoclonium purpurascens. In our present ignorance of the fructification, 

specific identification is out of the question, and, in this connection, it is only necessary 

to quote the generic descriptions of Reinsch, 1. c., with an enumeration of the species 

attributed to our coast: 

CHOREOCOLAX. True vegetable parasites; fronds consisting of two portions, one 

of which extends through the tissue of the infected plant, the other of which swells 

above the surface of the infected plant, forming a convex mass, which is hemispherical 

or spherical, semi-ellipsoidal or irregular in outline; the cells which are contained in 

the infected plant either more slender than the others or of the same shape, cells of ex- 

ternal portion equal or unequal, arranged without order in densely intricate subramose 

threads, terminal cells sometimes longer and more slender ; fructification?; polysporan- 5 | 

gia? 
C. RABENHORSTI. On Delesseria sinuosa, Anticosti; Gloucester, Mass. 

C. POLYSIPHONIE&. On P. fastigiata, Atlantic shore of North America. 

C. MIRABILIS. On Lhodomela subfusca, Atlantic shore of North America. 

C. AMERICANUS. On Lophura Royana, &c., Atlantic shore of North America. 

C. TUMIDUS. On Ceramium involutum, West Gloucester, Mass. 

PSEUDOBLASTE. False vegetable parasites; frond convex, more or less regular in 

outline, formed of similarly shaped cells, generally arranged in longitudinal series, 

arising from a densely appressed base (the cells without any organic connection with 

the cells of the infected plant); propagation ? 

P. IRREGULARIS. On Lophura Royana, Atlantic coast of North America. 
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this statement by our own observations, although Koschtsug maintains the contrary. 

The genus Bangia, except that the cells composing the frond are arranged in cylindri- 

cal filaments instead of expanded membranes, differs in no essential respect from Por- 

phyra and the production of spores and antherozoids is the same. 

The development and structure of the species of this order have formed the snhject of 

a number of important papers, viz: Porphyra laciniata, in Etudes Phycologiques, by Bor- 

net and Thuret; Htudes Anatomiques sur les Porphyra, by Janczewski, in Annales des Sci- 

ences, Ser. 5, Vol. XVII; and Ueber die Geschlechtspflanzen von Bangia fusco-purpurea, in 

Pringsheim’s Jahrbiicher, Vol. II. In the Nereis. Am. Bor., Harvey placed Porphyra 

and Bangia with the Ulvacee, which they resemble in so far as they consist of simpls 

membranes and filaments some of whose cells change directly into spores. The sporee 

of the Porphyrew, however, are motionless bodies, not zoospores as in the Ulvacee, and 

their color is not green, but brownish red. The systematic position of the order has 

been in doubt, because, although there were well-known spores and bodies to which 

the name of antheridia was applied, no one had succeeded in detecting trichogynes 
and procarps, which must necessarily exist if the Porphyree are to be classed with the 

Floridee. Dr. G. Berthold, however, has recently published in the Mittheilungen aus 

der zoologischen Station zu Neapel a communication in which he claims to have discov- 

ered trichogynes in species of Bangia and Porphyra. According to him, the cells pro- 

duce short trichogynes to which the antherozoids adhere, and as a result the contents 

of the cell divide and produce the spores at once. In other words, the Porphyree are 

the simplest of the Floridew; a vegetative cell produces a trichogyne and is itself the 

carpogenic cell from which the spores are formed. Dr. Berthold goes further and says 

that some of the spores are nonsexual and are true tetraspores, but his article is not 

accompanied by illustrations. Bornet, to a certain extent following Cohn, suggests a 

possible connection of the Floridew with the Phycuchromacee by means of the Porphy- 

vee. Admitting that Lrythrotrichia and Goniotrichum are related to Porphyra and 

Bangia, we have in Goniotrichum algze composed of rose-colored discoid al cells packed 

in a thick gelatinous tube, from which they escape much as in some of the Phycochrom- 
acer. 

PORPHYRA, Ag. 

(From topgupa, a purple dye.) 

Fronds gelatinous, membranaceous, composed of a single layer of 

brownish-red cells, those near the base sending out root-like processes ; 

spores borne near the margin of frond, eight arising from a single mother- 

cell; antheridia marginal, consisting of 32-64 spherical, colorless an- 

therozoids. 

A small genus, the species of which are characterized by the relative position of the 

spores and antheridia and by the shape of the frond. Most of the species have been 

founded on variations in the outline of the frond, and recent writers agree in uniting 

many of the species of the older algologists. 

P. LACINIATA, Ag.—Laver. (P. linearis, Grev.; Phyc. Brit., Pl. 211, 

Fig. 2.—P. vulgaris, Harv., Phye. Brit., Pl. 211, Fig. 1.—P. laciniata, 

Harv., Phye. Brit., Pl. 92; Etudes Phycol., Pl. 31.) 
Fronds three inches to a foot and a half long, persistent throughout 

the year, color livid purple, substance gelatinous but firm, at first 

linear, but becoming widely expanded and finally much lobed and 

laciniate; antheridia and spores forming a marginal zone, usually borne 
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on diffrent individuals, or when borne on the same individual not inter. 

inixed, but on separate portions of the frond. 

Common on stones near low-water mark. 

Found in all parts of the world. 

This common species abounds on rather smooth stones and pebbles, and when the 
tide falls covers them with slimy films, which make walking over them difficult. 

The shape of the fronds is very variable, but as generally found they are much folded 

and laciniate. The species is used for making soups in Europe, but is not used in this 

country, except by the Chinese, who import it from China, not knowing that it occurs 

abundantly on our own coast. P. leucosticta probably occurs in New England, but has 

not yet certainly been observed. It is a spring species, softer and brighter colored 

than P. laciniata, and the antheridia and spores are found on the same individual, 

forming spots within the margin rather than a marginal zone. 

BANGIA, Lyngb. 

(Named in honor of Niels Hofmanw Bang, of Copenhagen.) 

Fronds gelatinous, simple, filamentous, cylindrical, densely tufted, 

composed below of a single row of cells, which, by repeated vertical 

division, become densely cellular above; antheridia and spores formed 

by transformation of the cells of the upper part of the filaments. 

A small genus, of which most of the species are marine, but some are found in fresh 

water. The species are not well characterized, for the differences in the length of the 

filaments, color, and number of cells seen in cross-section, marks upon which most 

writers have relied, depend to a great extent upon the age of the plant and its place 

of growth. 

B. FUSCO-PURPUREA, Lyngb.; Phyc. Brit., Pl. 96; Reinke, 1. ¢., 

Pls. 12, 13. 

Filaments blackish purple, two to six inches long, clustered in dense 

masses, lubricous; antheridia and spores usually on different individ- 

uals. 

On wharves and rocks between tide-marks. 

Rather common along the whole coast. 

Easily recognized by the fine, soft, dark-purple filaments, which cover rocks and 
wood work in patches of considerable size with a dense gelatinous fleece. Although 

found on wharves in sheltered localities, it also occurs on rocks exposed to the waves, 

ERYTHROTRICHIA, Aresch. 

(From epudgoc, red, and zprycov, a small hair.) 

Fronds rose-colored, simple, filamentous, composed of a single row of 

similar cells placed end to end; cell contents discharged in a spherical 

mass, which forms a spore. 

A small genus, whose principal representative, E. ceramicola, is by many writers 

placed in Bangia. As we understand the genus, it differs from Bangia in that there 

are no antheridia or tetraspores, the reproduction being accomplished by the discharge 

of the cell contents in a single mass or spore. If Bangia ciliaris of the Nereis, which 

a 

a ae 
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occurs at Charleston but is not known farther north, is also to be included in the 
present genus, then the definition given above will have to be modified so as to include 

plants having more than one row of cells, an extension of the genus apparently 
adopted by Thuret, but not originally adopted by Areschoug. 

E. CERAMICOLA, (Lyngb.) Aresch. (Bangia ceramicola, Chauvin; 

Phye. Brit., Pl. 317.—#. ceramicola, Le Jolis, Liste des Algues Marines 

de Cherbourg, Pl. 3, Figs. 1, 2.) 

Filaments diffuse, forming a web or fringe on alge, cells about as long 

as broad. 

On alge, especially the smaller Floridea, in tide-pools. Late summer 

and autumn. 

Gloucester, Mass., Mrs. Davis, Mrs. Cochrane ; Peak’s Island, Maine, 
W.G. F.; Europe. 

In examining with the microscope the filamentous Floridew one often meets with a 

few filaments of this species. It is not, however, common to find it in such abundance 

on the shore as to attract the eye of the collector who is not especially in search of it. 

It attains its full size in the month of September. 

, ? GONIOTRICHUM, Kiitz. 

(From ywvia, an angle, and zpiyiov, a small hair.) 

Fronds filamentous, branching, composed of rose-colored, disk-shaped 

cells, embedded in jelly. 

A genus composed of only two or three species. Kiitzing describes two species, but 

his limitation of them is not now kept by algologists. Zanardini describes and figures 
a G. cerulescens, which is not red in any sense. The systematic position of the genus 

is very doubtful, and were it not for the color of the cells, G. elegans would probably 

be placed in the Nostochinee. The only reproduction known consists in the escape of 

the cells from the gelatinous sheath and a division into two new cells, then into four, 

and so on until a new filament is formed. 

G. ELEGANS, Zanard. (Bangia elegans, Chauv.; Phyce. Brit., Pl. 246.) 

Filaments about .02"" in diameter; cells cuboidal or ovate, about 

.009-10"" in diameter. 

On Dasya elegans. 

Cotuit Port, Mass., Mrs. J. T. Lusk ; Europe. 

A small and rare plant, growing in tufts scarcely a tenth of an inch high. We have 
only one American specimen, collected by Mrs. Lusk, of Gloucester. The locality was 

incorrectly given in the List of the Marine Algae of the United States, Proc. Am. 

Acad., 1875, the specimen not having been found by Mrs. Lusk at Gloucester, but at 

Cotuit, Mass. 

SuporpER SQUAMARIEA. 

Fronds forming horizontally expanded crusts, usually membrana- 

ceous, occasionally somewhat incrusted with lime, composed of closely 

packed vertical filaments arising from « horizontal stratum of cells; 

fructification either in external protuberances composed of parallel fila- 
S. Miss. 59-——8 
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ments or immersed in the frond; antherozoids formed from the cells of 

the protuberances or the superficial cells of the frond ; cystocarps com- 

posed of few spores arranged end to end in a few rows, or in filaments 

which branch slightly; tetraspores zonate or cruciate, stalked or 

attached laterally to the filaments of the frond or protuberances. 

A small order, more abundant in tropical seas than on our coast, comprising species 

which in habit resemble lichens rather than alge. A few species, as Peyssonnelia 

squamaria and P. australis, attain a considerable size, and are distinctly foliaceous. 

The greater part of the species, however, form closely adherent crusts, which are 

sometimes more or less gelatinous and sometimes slightly caleareous. The structure 

of the fronds is simple. From a horizontal base, composed of a single layer or a few 

layers of cells, arise vertical filaments, which in some genera are densely united so as 

to form a parenchymatous frond, or in others are only slightly held together by a 

gelatinous intercellular substance. The fructification is found either in external 

raised spots or sunk in the frond. The antheridia are either formed directly from 

the cells of the filaments which constitute the protuberances or from the external 

cells of the fronds themselves. The tetraspores are either cruciate or zonate, and 

their position constitutes an important generic mark. The development of the sys- 

tocarps is known in only a few species. In Peyssonnelia, according to Dr. Bornet, 

the procarp is formed from the cells of the filaments, which form the protuberances. 

The upper cell elongates and forms the trichogyne, and the fertilization consists 

merely in the change of the cells of the procarp into spores, thus constituting a very 

simple form of cystocarp, to which Zanardini has given the name of cystidie. Ac- 

cording to Prof. Fr. Schmitz, in Cruoriopsis cruciata, Dufour, there are winding fila- 

ments like those described by Thuret and Bornet in Dudresnaya. We have but few 

Squamarice on our coast, and the study of the suborder cannot easily be pursued 

with us. 

PEYSSONNELIA, Decaisne. 

(Named in honor of J. A. Peyssonnel.) 

Frouds horizontally expanded, attached by the under surface; sub- 

stance parenchymatous throughout; fructification in external convex 

protuberances (nemathecia) composed of slender parallel filaments, on 

which are borne the antheridia, cystocarps, and tetraspores; anthero- 

zoids produced in all the cells of the nemathecial filaments; tetraspores 

cruciate, oblong, sessile or shortly stalked; cystocarps composed of few 

spores, placed one over another in one or two rows or in short, branch- 

ing filaments. 

A small genus, comprising probably not more than twelve or fifteen good species. 
P. squamaria, common in Southern Europe, is not known with us. It may be that 

several of the species described by:Crouan in the Annales des Sciences and the Florule 

du Finistére occur with us; but it must be confessed that from the description given 

by Crouan it would be by no means an easy matter to recognize them. Those who 

have an opportunity for dredging on shelly bottoms at localities like Gay Head, Block 
Island, Montauk, or Eastport should make a careful search for species of the present 

genus. r 
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P. DuBy!, Crouan; Phye. Brit., Pl. 71; Florule du Finistére, Pl. 19, 

Fig. 130; Proc. Am. Acad. Arts & Sciences, 1877, p. 239. 

Fronds dark purple, thin, completely adherent to the substratum, 

somewhat calcareous beneath; cystocarpic spores few in number (4-6), 

arranged in one or two rows. 

On shells and stones at low-water mark and in deep water. 

Eastport, Maine; Magnolia, Mass.; Europe; California. 

As yet only found in a sterile condition, apparently not common. The species 

might possibly be mistaken for Petrocelis cruenta at first sight. It is, however, more 

decidedly reddish and thicker. Under the microscope the structure of the frond is 

seen to be parenchymatous throughout, while in Petrocelis the vertical filaments are 

nearly free from one another. P. imbricata, Kiitz., Tab. Phyc., Pl. 90, from Newfound- 

land, is a doubtful species, which is not likely to be recognized by future botanists. 

PETROCELIS, J. Ag. 

(From zetpoc, a stone, and «yc, a stain.) 

Fronds gelatino-coriaceous, horizontally expanded, indefinite in out- 

line, adhering closely to the substratum, vertical filaments united below, 

but above rather loosely held together by a gelatinous substance; 

antheridia and cystocarps unknown; tetraspores spherical, cruciate, 

formed directly from some of the cells of the vertical filaments. 

A genus represented by a single species, which is widely diffused in the North At- 

lantic. At once recognized by the peculiar position of the cruciate tetraspores, which 

are in the continuity of the vertical filaments. There is usually only a single tetra- 

spore in each filament, but Ruprecht, in Phycologia Ochotensis, figures a form in which 

. Several contiguous cells are transformed into tetraspores. 

P. CRUENTA, J. Ag. (Cruoria pellita, Harv., in Phye. Brit., Pl. 117, 

non C. pellita, Lyngb.) Pl. 14, fig. 1. 

Covering rocks and stones near low-water mark with a dark purple, 

velvety stain. 

_ Common from Nahant northward; Europe. 

The present species often accompanies Hildenbrandtia rosea, from which it is dis- 

tinguished at sight by its darker color and velvety gloss when moist. It is also de- 
cidedly thicker and more easily scraped from the rocks. The species is not yet known 

south of Cape Cod, but may be expected. The fronds of the present species are 

infested by a green unicellular parasite, which is frequently seen in the shape of ovoid 

sacks, drawn out at the lower end into a slender stalk amongst the vertical filaments. 

It is, in all probability, the parasite mentioned by Cohn, in Ueber einige Algen von 

Helgoland, as occurring in Cruoria pellita, to which, as far as we know, no name has 

as yet been given. 

HILDENBRANDTIA, Nardo. 

(Named in honor of Prof. Franz Edler Hildenbrandt, of Vienna. ) 

Fronds crustaceous, without calcareous deposit, forming thin, reddish, 

horizontal expansions of indefinite extent, composed of euboidal cells 

arranged in vertical lines and arising from a horizontal basal layer; 
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tetraspores lining the walls of immersed conceptacles, zonate, cruciate, 

or irregularly placed ; cystocarps unknown. 

A small genus, comprising half a dozen species, which form thin crusts on rocks and 

stones both insalt and fresh water. The systematic position of the genus is doubtful, 

and must remain so until the cystocarps are known. Since the tetraspores are borne 

in special conceptacles, the genus has been placed by some writers with the Coral- 

linee, although the species are not strictly calcareous. By others it is placed with 

the Squamariew. Antheridia are only known in H. rivularis, where they are said by 

Borzi to be long cylindrical cells formed from the superficial cells of the thallus, each 

cell containing a number of spherical antherozoids arranged one above another. 

H. ROSEA, Kiitz. (H. rubra, Harv., Phyc. Brit., Pl. 250; Farlow, in 

Report of U. 8. Fish Comm. for 1871.) 

Fronds thin, closely adherent to the substratum, cells of nearly the 

same size in all parts of the frond; conceptacles numerous, completely 

immersed, spherical; tetraspores either zonate or irregularly divided, 

lining the walls of the conceptacles and mixed with filiform, slender 

paraphyses. 

On stones and rocks near low-water mark. 

Everywhere common. 

One of our commonest species, which forms continuous thin crusts, often of consid- 

erable extent, tinging the rocks with a pinkish or somewhat brownish color; not 

easily mistaken for any other alga on our coast, except possibly young forms of 

Petrocelis, whichis, however, thicker, more velvety in appearance, and darker in color. 

Suborder NEMALIE. 

(Helminthocladiew, Agardh & Harvey.) 

Fronds more or less gelatinous or occasionally coated with a calea- 

reous deposit, filamentous, branching, formed of an axial portion com- 

posed of elongated longitudinal filaments, which give off short, corym- 

bose, horizontal branches, which constitute the cortical portion; anthe- 

ridia in tufts on the superficial cells ; cystocarps immersed in the frond, 

borne on the peripheral filaments, composed of densely packed chains 

of spores radiating from a central cell, either without any proper enve- 

lope, or with a filamentous involucre or surrounded by a proper mem- 

branous pericarp ; tetraspores ? 

A comparatively small suborder, comprising species whose fronds, except in color, 

resemble the fronds of the Chordariew in the Pheosporee, since they consist of an axis 

composed of longitudinal filaments and a cortex of short, much-branched horizontal 

filaments. All our species are soft and somewhat gelatinous, but the species of Lia- 

gora, which abound in the tropics and are found in Southern Europe and in this 

country in Florida and California, have a more or less distinct coating of carbonate 

of lime. The procarps and cystocarps in thissuborder are very simple. There are afew 

species belonging to the genus Latrachospermum which occur in fresh water. In that 

genus the formation of the cystocarps is very simple. The trichogyne and trichopore 

are represented by a single large cell, constireted near the base. After fertilization 

the chains of spores are formed directly from the part below the constriction: In 
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Nemalion the procarp consists of a short branch composed of a few cells, the upper of 
which enlarges and bears a hair-like trichogyne. The fruitin Nemalion has no special 

covering, but in Helminthora and Helminthocladia the lower cells of the procarp pro- 

duce whorls of filaments which form an involucre around the spores, and in Scinaia 

they produce a membranous sack which opens at the apex, so that when ripe the fruit 

consists of a conceptacle opening outwards, at whose base is borne a tuft of spores 
arranged in filaments. With regard to the tetraspores in the present suborder, a dif- 

ference of opinion exists. Contrary to what is found in other Floridea, the cysto- 

carpic individuals are common, whereas tetrasporic individuals are unknown except 

in Nemalion, in which genus, on the authority of Agardh, they are borne in the super- 

ficial cells and are tripartite. 

NEMALION, Duby. 

(From vyua, a thread.) 

Fronds gelatinous, cylindrical, solid, repeatedly dichotomous, cortical 

filaments corymbose, giving off descending branches, which unite with 

the axial filaments; antheridia in tufts on the superficial cells; procarps 

borne at the base of the corymbose branches, consisting of few cells; 

cystocarps immersed, without special covering, sporiferous filaments 

radiating from the trichophore; “‘tetraspores tripartite in the superfi- 

cial” cells. (Agardh.) 

A small genus, comprising seven or eight species, only one of which, NV. multifidum, is 

widely diffused. 

N. MULTIFIDUM, Ag., Phye. Brit., Pl. 36. (Mesogloia multifida, Ag., 

Dyst.) bl. 12, Fig. 1. 

Fronds brownish purple, lubricous, two to eight inches long, cylindri- 

cal, several times dichotomous, axils obtuse. 

On exposed rocks at low-water mark. Summer. 

From Watch Hill, R. [., northward; Europe. 
Not uncommon on rocks exposed to the action of the waves. Commonly found with 

eystocarps, but no tetraspores have been seen on American specimens. In the Nereis 

the species is said to have been collected at Bangor, Maine, by Mr. Hooper. This 

must be an error, however, since Bangor is on the Penobscot River, above the limit of 

salt water. Specimens of the present species are so gelatinous as to dry with diffi- 

culty. They should be exposed in the air for two or three hours before pressing. 

SCINATA, Bivona. 

(In honor of Domenico Scina, of Palermo.) 

Fronds subgelatinous, dichotomous, cylindrical or compressed, axis 

small, composed of slender colorless filaments, horizontal filaments end- 

ing in short corymbs of small, round, colored cells, the centers of all the 

corymbs bearing large, colorless, cylindrical cells, which by their juxta- 

position form an epidermis over the whole frond; antheridia in small 

tufts on the superficial cells; cystocarps borne just below the cortical 

layer, consisting of membranous sacks opening externally, with a tuft 

of spore-bearing filaments attached to the base; tetraspores unknown. 
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A small genus, containing at the most only four or five species, of which S. furcel- 

latais widely distributed. The genus is ufimistakable on microscopic examination by 

the slender axis and large colorless cylindrical cells which cover the surface of the 

fronds, and by the peculiar cystocarps which are visible to the naked eye as dark red 

grains just under the surface. The species should be studied from living or alcoholic 

specimens, since, owing to the delicate substance, pressed specimens are badly dis- 
torted. 

S. FURCELLATA, Bivona. (Ginannia furcellata, Mont.; Phye. Brit., 

Pl. 69.—S. furcellata, Notes Algologiques, Pl. 6.) 

Fronds solitary or clustered, cylindrical, rising from a disk-like base, 

several times dichotomous, divisions regular, apices obtuse. 

On stones and shells in five to ten fathoms. 

Newport, R. L., Bailey ; Gay Head, Mass., W. G. F. 

A rare species with us, but widely distributed throughout the world, being found in 

most warm seas. In size and regularity of its dichotomous branching it resembles 

Polyides rotundus, but is much more delicate in substance and brighter colored. With 
us it is only known at a considerable depth and in rather cold waters, but in the Med- 

iterranean it is frequent in warm shallow waters. It is not uncommon on shells of 

Mytilus nearthe Devil’s Bridge, Vineyard Sound, Mass., and is found washed ashore 

in the neighboring beach of Gay Head. The Californian form of what is supposed to 

be the same species is much more robust, and the var. undulaa, which Montagne con- 

sidered a distinctspecies, is somewhat compresed and constricted at intervals. When 

pressed the specimens are quite flat and the axis is plainly seen, giving the appearance 

of a membranous frond with a midrib. 

SuporpDER SPERMOTHAMNIE. 

Fronds filamentous, monosiphonous, branching; antheridia tufted ; 

cystocarps involucrate, spores borne free on the surface of a lobulated 

mass produced by the carpogenic cells. 

In this suborder we would place Spermothamnion and Bornetia, separated from Cal- 

lithamnion and Grifithsia, respectively, in consequence of the spores being borne free. 

SPERMOTHAMNION, Aresch. 

(From orepua, a seed, and Yaurviov, a small bush.) 

Fronds tufted, composed of procumbent monosiphonous filaments 

attached to the substratum by disk-shaped cells and vertical branching 

filaments; antheridia sessile on the inner side of the branches, composed 

~ of oval or cylindrical masses of small cells; cystocarps terminal on the 

branches, surrounded by an involucre of shortincurved branchlets, spores 

free from one another and not surrounded by a gelatinous envelope; 

tetraspores tripartite, single or aggregated, borne on the inner side of 

the branchlets. 
all 

A small genus, comprising, as far. as known, less than half a dozen species, separated 

from Callithamnion because the spores at maturity are borne free on the surface of a 

lobulated mass which arises from the development of the carpogenic cells, and not, as 

Ed 37 re ae 
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in Callithamnion, held together by a gelatinous envelope. The trichophoric apparatus 

and the early stages of the development of the cystocarps, however, scarcely differ in the 

two genera. The species of Spermothamnion have heen considered related to Wrangelia, 

put if we are toregard JV. penicillata as the type of the last-named genus, as has been 

done by Thuret and Bornetin Notes Algologiques, the resemblance is not close. In spite 

of the fact that the fruit of Spermothamnion is not a true favella, there is little doubt 

that the genus should be placed in the Ceramiew, near Callithamnion. The development 

of the genus has been very thoroughly studied and has formed the subject of several 

admirable papers, among which may be mentioned Pringsheim’s account of S. roseolum, 

_in his Beitriige zur Morphologie der Meeres-Algen; Negelion 8. Turneri and hermaphro- 

ditum,in Beitrage zur Morphologie und Systematik der Ceramiacex ; and Thuret and 

Bornet on Spermothamnion flabellatum, in Notes Algologiques. 

S. TURNERI, Aresch. (Callithamnion Turneri, Ag.; Phye. Brit., Pl. 

179; Ner. Am. Bor., Part II, p. 241.—8. roseolum, Pringsh., 1. ¢.?— 

Herpothamnion Turneri, Neg.) 

Fronds forming densely matted tufts, procumbent filaments branch- 

ing, attached by disk-like cells, vertical filaments one to three inches 

high, simple or slightly branching, naked below, pinnate above with 

opposite or sometimes alternate spreading pinnate branches, ultimate 

branches long and slender, often ending in a hair; antheridia ovate or 

cylindrical, sessile on the upper side of the branches; cystocarps involu- 

crate, terminal on the branches; tetraspores tripartite, borne on the 

upper side of the ramuli, either solitary and pedicellate or clustered and 

sessile on short fastigiate branches. 

Var. VARIABILE, Harv. 

Branches and branchlets alternate or secund. 

In very dense tufts on alg at low-water mark or in deep water. 

Common in Long Island Sound; var. variabile, Boston, Dr. Durkee. 

A species which is often found washed ashore in dense globose tufts from our southern 
limit to Nantucket. At the latter locality it is often found in very large quantities 

washed from deep water by the surf on Siasconsett Beach. The filaments are delicate 

and of a pleasant lake color. North of Cape Cod the species is hardly known with cer- 

tainty. Specimens collected at Noank, Conn., have both tetraspores and young cysto- 

carps on the same individual, but we have never seen antheridia on American speci- 

mens. Our plant seems to be the same as that figured by Pringsheim under the name 

of S. roseolum, and also corresponds closely to the species of that name in Alew Scandi- 

navice, No. 83. It appears without doubt to be the C. Turneri of the Phycologia Bri- 

tannica and the Nereis, but we are unable to say whether it is the true C. reseolum of 

Agardh. 

SuBORDER CE RAMIEZ. 

Fronds filamentous or compressed, either monosiphonous or with a 

more or less corticated monosiphonous axis ; antheridia in sessile tufts 

or patches or in a series of whorls; cystocarps (favelle2) composed of 

spores arranged without order and surrounded by a gelatinous envelope, 

naked or involucrate. 
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A large order of filamentous alge, many of which are monosiphonous throughout, 

while others are corticated either throughout or partially. The position of the anthe- 

ridia and tetraspores varies in the different species. The cystocarp is a favella, which 

is either naked or surrounded by an involucre arising from the cells below the carpo- 

genic cells. In cases where the frond consists of an axis with dense whorls of branches 
the favellee may be partly concealed but not really immersed in the frond. The order 

is tolerably distinct. The fronds resemble closely those of the Wrangeliew, and on 

the other hand the order passes gradually into the Cryptonemiew by the genera Gloiosi- 

phonia, Calosiphonia, and Nemastoma, in which the fruit is properly a favella, but is im- 

mersed in the comparatively dense outer portion of the frond instead of being free as 

in the Ceramiew. In fact, it is difficult to say in which suborder Gloiosiphonia should 

be placed. 

1. Tetraspores external, occupying the pein of a branchlet or ultimate 

cy AUGER ERE UM ae) eon oe Be ck EEE Senete Cae cae sesso ee 3 

3. Fronds filamentous, monosiphonous, or with a false cortex composed 

of descending filaments, favelle naked or with only a rudiment- 

ATV WUVORIELS 22. ke ete te ak Meee aa eree Berets wis Callithaminon. 

Fronds filamentous, monosiphonous, dichotomous, favellze involu- 

éfatelitwaivitoc vem eeees 3. ULSAN Se ee ee Griffithsia. 

Fronds filamentous, branches densely whorled on the axis, favellie 
PERV OUMC TAG 2 1 ops = eine cri Sis SR OPH: «--=-,. alumnus, 

Fronds compressed, corticated, decompound-pinnate, favelle involu- 

CYA sien G).be & is aot eee les ce eras Oe eI easier G sinks on hae Prtilota. 

4, Fronds filamentous, monosiphonous, cortications at the nodes and 
extending over the internodes....... sic HEE RO Me pene Ceramium. 

CALLITHAMNION, Lyngb. 
(From xadAog, beauty, and %auviov, a small shrub.) 

Fronds filamentous, branching, filaments either monosiphonous 

throughout or becoming corticated by the growth of descending, rhizoi- 

dal filaments ; antheridia forming hemispherical or ellipsoidal tufts on 

the branches; cystocarps composed of irregular masses of roundish 

spores covered by a gelatinous envelope (favelle); tetraspores tripartite, 

cruciate, or polysporic ; seirospores present in some species. 

A large and beautiful genus, of which nearly 150 species have been described. Al- 

though the genus has been divided into a number of smaller genera, the number of 

species still retained in Callithamnion proper is large. Nzegeli, in his paper on the Mor- 
phology of the Ceramiacez, divides Callithamnion into a number of genera and sub- 

genera, but we have thought best to retain the genus in an extended sense, regarding 

Negeli’s division as subgenera. Spermothamnion, included by Negeliin Herpothamnium, 

has been separated because the cystocarpic fruit is not strictly a favellaas in Callitham- 

nion proper. Seirospora is still retained, although it is possible that it could safely be 

separated asa distinct genus. The frond in Callithamnion is composed, in the beginning, 

of rows of cells arranged in branching filaments. Inthe subgenus hodochorton, whose 

relative position is doubtful because the cystocarps have not yet been observed, there 

are procumbent filaments, from which arise vertical branching filaments. In the other 

4 
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species of Callithamnion, as here understood, the procumbent filaments are wanting or 
imperfectly developed, and the erect filaments either remain throughout monosipho- 

nous, that is composed of single rows of cells, or become corticated by the growth of 

descending filaments, which proceed either from the base of the branches or from 
the cells of the main filaments. The false cortication formed by the interlacing of 

these filaments is precisely analogous to what is found in some species of Ectocarpus 
and related genera. The filaments in Callithamnion are either all indeterminate in 

growth, or else, as in the subgenus Antithamnion, they are of two kinds; the main fila- 

ments being indefinite and the branches definite, so that we have indefinitely elongating 

stems clothed with short, definite branches, or, to use the expression of Negeli, with 

leaves. The antheridia are generally i in the form of short tufts of hyaline cells, situated 

on the upper branches. In the present genus it is not rare to find species in which 

antheridia, cystocarps, and tetraspores are borne on the same individuals, a union 

rarely to be seen in the Iloridew. The cystocarps are often binate, which is easily 

understood if one considers the structure of the procarp, which is formed as follows: 

One of the cells of the young branches enlarges and is then divided by partitions par- 

allel to the length of the branch into a central or axial cell and a number of peripheral 

cells, generally four. One of the peripheral cells is then divided into an upper and 

one or more lower cells by a transverse partition, and the upper cell then loses its color 

and grows upwards into a very long trichogyne. The antherozoids unite with the 

tip of the trichogyne, and the fertilizing influence is propagated through the tricho- 

gyne and the cells at its base to the two lateral peripheral cells, which then enlarge 

and divide on opposite sides of the axis and form eventually a bipartite favella. The 

tetraspores are either tripartite or cruciate. In the subgenus Seirospora there is a 

form of non-sexual spore known as seirospores, in which at the extremity of the 

branches are formed tufts composed of chains of oval bodies, each one of which is 

capable of germinating. 
As is apt to be the case in a large genus, the species of Callithamnion are not well 

defined. Certain groups of species are distinct, but writers are not agreed as to the 

limits of the species in each group. By some a great many species are allowed which 

others regard as mere varieties. On our coast C. Baileyi, C. byssoideum, C. corymbo- 

sum, and perhaps others might be indefinitely split up, but we have preferred to adopt 

the opposite view. Within certain limits collectors may be expected to make out our 

species of Callithamnion, but it must often happen that forms are found which cannot . 

with certainty be referred to any of the described species. That such forms are, as a 

rule, new species cannot be accepted, but botanists having large sets of species of the 

present genus soon become very liberal in the interpretation of specific limitations. 

SuBGENUS RHODOCHORTON, Neg. 

Fronds composed of procumbent filaments, from which arise vertical 

monopodial filaments; cortications wanting; tetraspores cruciate. 

C. Roruu, Lyngb. (Rhodochorton Rothii, Neg.—Thamnidium Rothii, 

Thuret, in Le Jolis’s Liste des Algues Marines de Cherbourg, PI. 5, 

Figs. 1-2.—C. Rothii, Phye. Brit., Pl. 120 b.) 

Fronds forming indefinite patches half an inch high, vertical filaments 

slender, naked below, bearing a few erect, appressed branches above, 

which become at the time of fructification congested and corymbose, 

bearing at their tips cruciate tetraspores; antheridia and cystocarps 

unknown. 

Forming dense velvety patches on rocks between tide-marks. 
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Common from New York northward; California; Europe. 

A common species, especially frequenting the under surface of rocks and stones near 

low-water mark. It has not yet beeu found with us in fruit, but Californian speci- 

mens bear tetraspores. In Europe the time of fructification is the spring, and the 

species should be examined at that season on our own coast. Harvey states that the 

tetraspores are tripartite, but other writers—as Thuret, Agardh, and Negeli—agree 

in asserting that they are cruciate. In Californian specimens the formation of the 

tetraspores is somewhat irregular, and although in most cases the cruciate division is 

plain enough, in others it seems to be rather tripartite. 

SuBGENUS ANTITHAMNION, Thuret. 

Branches opposite or whorled, without cortication ; tetraspores cru- 

ciate. 

C.cruciATumM, Ag. (Antithamnion cruciatum, Neg.—C. cruciatum, 

Phye. Brit., Pl. 164.) 

Fronds tufted, one or two inches high, main branches sparingly and 

irregularly branched, secondary branches short, borne in twos or fours 

just below the nodes, always regularly opposite, and when in twos the 

succeeding pairs at right angles to one another, below subdistant, at 

the apex densely approximate and corymbose, pinnate with erect, alter- 

nate, distichous branchlets; tetraspores cruciate, sessile, or shortly 

stalked at the base of the secondary branches. 

On wharves at low-water mark and on alge in shallow water. 

Red Hook, N. Y., Harvey; Orient, L. I.; Noank,Conn.; Wood’s Holl 

and several localities in Vineyard Sound, W. G@. F.; Europe. 

Not common, but, on the other hand, not rare south of Cape Cod. It isa smalland 

not very beautiful species when growing, but rather pretty when pressed. It is dis- 

tinguished from the following species by its small size and sparingly branched main 

branches and by its tetrastichous, not distichous, secondary branches, which are 

densely approximate at the tips, so that in dried specimens the plant is rather pale 

except at the tips. Cystocarps and antheridia have never been found on our coast. 

Crouan states that the cystocarps, which are rare, are large, rounded, and slightly 

lobed. The branches of the present species, as well on our own shore as in Hurope, 

are beset with small cysts with oily contents—the Chytridium plumule of Cohn. The 

same parasite is also found on the branches of C. Pylaiswi and C. plumula on the New 

England coast. 

C. FLoccosuM, Ag. (C. floccosum, Phyc. Brit., Pl. 81.—Pterotham- 

nion floccosum, Neg.) 

Fronds three to six inches long, capillary, main branches irregularly 

and sparingly branched below, above with numerous alternate branches, 

which give the tips of the frond a rhombic-ovoid outline, clothed through- 

out with short, simple, opposite, distichous, subulate, secondary branches ; 

tetraspores cruciate, sessile or on short stalks on the lower part of the 

secondary branches. 
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On submerged alge. 

Eastport, Maine, W. G@. F.; Portland, Maine, C. B. Fuller ; Glouces- 

ter, Mass., Mrs. Bray and Mrs. Davis; South Boston, Dr. Durkee ; 

Northern Europe. 

A beautiful and easily distinguished species, found only in the colder waters of the 

Atlantic, a variety occurring as far south as South Barbara, on the coast of California. 
It is apparently not uncommon in spring from Boston northward, sometimes occurring 

in company with C. Pylaiswi. It is rare, however, on the northern coast of Scotland. 

It is easily distinguished from its allies in this latitude by the simple, subulate, sec- 

ondary branches with which the main branches are clothed throughout. 

C. Pyuaiszar, Mont. (Wrangelia Pylaisei, Ag. Sp.—C. Pylaisei, 

Ner. Am. Bor., Part I, Pl. 36 b.—Pterothamnion Pylaisei, Neg.) 

Fronds three to six inches lorg, main branches alternately decom- 

pound, secondary branches short, rather stout, opposite, distichous, 

once or twice pinnate with short subulate ramuli; tetraspores cruciate, 

sessile on the ramuli; favella binate on the upper branches. 

On wharves and algz below low-water mark. 

Orient, L. I., Miss Booth; Wood’s Holl, Mass.; and common from 

Nahant northward. 

A common species of the Atlantic coast from Boston northward, but much less 

abundant southward. It is found early in the spring on wharves and washed ashore 
with other algz, but in the summer it is only seen in a dwarfed and battered condi- 

tion. It is sometimes found in company with C. Americanum, and it is by no means 

beyond a doubt that the two species are really distinct. In C. Pylaiswi the fila- 

ments are more robust, and the cells themselves shorter and broader than in C. 

Americanum, the main branches are less decompound and spreading, and the apical 

branches are more erect and compact. It is, however, in the secondary branches 

that the difference is best seen. In C. Pylaiswi they are short and thick, and the ulti- 

mate divisions are broadly subulate. In C. Americanum they are long, slender, and 

flexuous. Those who have only seen the typical forms of the two species would 

scarcely believe that they were not very distinct species. The collector, however, 

especially on our northern coast, often finds transitions between the two. At the time 

the Nereis was written the cystocarpic fruit was unknown, and the species seemed to 

Agardh to belong rather to the genus Wrangelia. The fruit, which is not uncommon 

in the spring, is distinctly the same as in Callithamnion, and is a true favella. The 

antheridia differ from those of C. corymbosum and its allies. Instead of forming ses- 

sile, hemispherical tufts on the internodes of the branches, as in the last-named spe- 

etes, the antheridia of C. Pylaiswi are in the form of rather loosely branching tufts 

inserted at the nodes of the secondary branches, and occupy the position of the ulti- 

mate branches, reminding one somewhat of the antheridia of C. graniferum, Menegh., 

figured by Zanardini in Phycologia Adriatica, Pl. 11, or the figure of C. polysper- 

mum in Phycologia Britannica. As far as our observations go, the antheridia and 

cystocarps of the present species are on different individuals. The color, when dried, 

is usually somewhat brownish, and decidedly less rose-colored than in C. Americanum. 

C. AMERICANUM, Harv., Nereis Am. Bor., Part II, p. 238, Pl. 36 a. 

(Pterothamnion Americanum, Nxg.) 

Fronds three to six inches long, capillary, main branches alternately 

many times branched, ultimate divisions plumose, secondary branches 
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rather long and slender, opposite, in twos or occasionally in fours, gen- 

erally distichous, widely spreading, once or twice pinnate, ultimate 

divisions opposite or secund, long and slender; tetraspores cruciate, 

sessile on the upper side of the secondary branches; favelle binate. 

Exs.—Alg. Am. Bor., Farlow, Anderson & Eaton, No. 89. 

On wharves and alge below low-water mark. Spring. 

From New Jersey northward. 

A common and very beautiful species, more abundant in Long Island Sound than 

farther northward. It varies considerably in the compactness of the branching and 

the tenuity of the cells. The species with which it is likely to be confounded is 

C. Pylaiswi, as already indicated. The long and slender secondary branches are less 

regularly placed than in some other species of the subgenus, and they are not always 

distichous nor opposite, although that is generally the case. We have also seen a 

specimen on which both tetraspores and cystocarps were found together. 

C. PLUMULA, Lyngb., Phye. Brit., Pl. 242. 

Fronds two to four inches long, main branches alternately decom- . 

pound, secondary branches opposite or in fours, distichous, short, 

recurved, pectinate on the upper side with 1-3 pinnated branchlets ; 

tetraspores cruciate, shortly pedicellate on the branches. 

On wharves and on shells in deep water. 

Long Branch, N. J., Harvey ; Orient, L. I., Miss Booth; on steamboat 

wharf, Newport, R. I.; dredged in 8-10 fathoms, Gay Head, W. G. F. ; 

off Block Island, Professor Eaton. 

A rare species on the American coast, and known in but few localities. It is found 

occasionally on wharves just below low-water mark, but more frequently on shells in 
from five to ten fathoms, It is tolerably abundant-off the Devil’s Bridge, near Gay 

Head, where it is found in company with Lomentaria rosea. Itis one of the most easily 
recognized species of the genus found on our coast. The branches are beautifully 

symmetrical and distichous, two opposite branches being given oft from each cell, or 

occasionally there are four in a whorl, two being smaller than the others. The 
branches are recurved and furnished on the upper side only with 1-3 pinnate 

branchlets. 

SuBGENUS PLEONOSPORIUM, Neg. 

Fronds erect, pinnate, cortication wanting; antheridia cylindrical on 

the upper branches; favelle terminal, involucrate; tetraspores poly- 

sporic. 

C. BoORRERI, Ag., Phye. Brit., Pl. 159. 

Fronds dicecious, densely tufted, monosiphonous, with a few rhizoidal 

filaments at the base, filaments one to four inches long, capillary, main 

branches several times pinnate, branches beset in lower part with 

usually simple, elongated branchlets, distichously pinnate above, ulti- 

mate ramifications broadly ovate or triangular in outline, branchlets 

naked below; antheridia cylindrical; tetraspores sessile on the upper 
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branchlets, numerous, tripartite or polysporic; favelle terminal on 

lateral branches, usually composed of several distinct lobes, furnished 

with an involucre by the growth of a few incurved accessory branches 

below. 

On wharves and Fuci. 

New York, Harvey; New Haven, Professor Eaton; Newport; New 

Bedford ; Wood’s Holl; Europe. 

Apparently rather a common species, especially on wharves and Fuci at low-water 

mark, The species is easily recognized, when in fruit, by the polysporic tetraspores 

and by the favelle, which are terminal, not lateral, as in the rest of our species, and 

have a sort of involucre formed by the growth of accessory ramuli from the cells just 

below the favelle. When sterile the species may be recognized by the regular, 

broadly pinnate tips, at the end of nearly naked branches. We have found both poly- 

spores and favellze on American specimens; and in spite of the fact that our plants are 

always more slender than European forms of the species, there can be almost no doubt 

that we have the true C. Borreri. Whether all the sterile forms referred by Ameri- 

can botanists to C. Borreri are correctly determined is doubtful. Some perhaps belong 

rather to C. roseum. The present species is placed by Bornet in the genus Corynospora, 

because of the terminal and involcurate favelle and polysporic tetraspores. As 

writers differ about the limits of Corynospora, we have kept the species in Callitham- 

nion, although in some respects it differs from the rest of the genus, and the young 

stages of the cystocarps remind one strongly of Spermothamnion. ‘The fruit is, how- 

ever, a true favella. The number of spores in the polyspores in American specimens 

rarely exceeds 8 or 10, whereas Negeli puts the number as high as 20-28 in European 

specimens. As usually found in early summer, the species is small and delicate, but 

later it becomes coarse. Specimens collected as late as possible in the autumn are to 

be desired, and the number of spores in a polyspore should be ascertained more defi- 

nitely. In Contributiones ad Algologiam et Fungologiam, p. 44, Pl. 23, Fig. 1, 

Reinsch describes and figures a Callithamnion Labradorense, which is said to have poly- 

spores—whether a polysporic condition of C. floccogsum or not can hardly be deter- 

mined from the description. 

SUBGENUS EUCALLITHAMNION. 

Fronds erect, cortications generally present; antheridia in tufts, either 

on the nodes or internodes of the branchlets; tetraspores tripartite; fa- 

vellz usually binate, lateral. 

Sect. I. PENNAT Al. 

Growth monopodial, fronds distichously pinnate, pinne alternate, corti- 

cations rudimentary or wanting. 

C. ROSEUM, (Roth), Harvey. (C. roseum, Phye. Brit., Pl. 230.—Phle- 

bothamnion roseum, Kiitz.) 

Fronds capillary, two to four inches high, filaments diffusely branched 

below,.main branches slightly corticated, secondary branches long, 

flexuous, distichously pinnate, pinnz crowded at the ends of the branches, 

long, spreading or slightly incurved; antheridia in tufts on the nodes 

of the branchlets; tetraspores tripartite, sessile on the branchlets ; fa- 

velle binate on the upper branches. 
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New York Harbor, Mr. A. R. Young ; Wood’s Holl, Mass. 

There must remain some doubt as to thé correct determination of American speci- 
mens of the present species in the absence of fruit of any kind. Sterile specimens of 

C. roseum are likely to be mistaken for varieties of C. polyspermum or C. Borreri. In 

C. polyspermum the pinne are short and subequal, so that the outline of the tips of the 

branches is linear or oblong, while in C. rosewm the pinne, which are crowded at the 

ends of the branches are long, gradually diminishing in size towards the apex, so that 

the plumose tips are pyramidal or broadly ovate in outline. The filaments of C. roseum 

are finer and more nearly rose-colored than those of C. Borreri, and the pinne are less 

regularly distichous. Furthermore, there are no polyspores in C. roseum, and the 

favelle are not terminal and subinvolucrate as in C. Borreri. All three of the species 

above named are distinct from the species of the following group in their distichously 

pinnate ramification, and all three are reddish, inclining to a brownish color. They 

collapse when removed from the water, but are hardly gelatinous, although all adhere’ 

well to paper in drying. 

C. POLYSPERMUM, Ag. (C. polyspermum, Phye. Brit., Pl. 231.—Phle- 

bothamnion polyspermum, Kiitz.) 

Fronds capillary, cortications wanting, two to three inches high, main 

branches irregularly divided, with few secondary branches below, dis- 

tichously pinnate above, branches linear or oblong in outline, simply 

pinnate, pinne alternate, short, subequal, incurved, upper pinne some- 

times pinnulate; tetraspores tripartite, sessile on the upper side of 

branchlets; favelle binate near the ends of the branches. 

Hell Gate, N. Y.; Jackson Ferry, Harvey ; Europe. 

The only localities for this species within our limits are the two given by Harvey. 

We have seen Californian specimens collected by Mr. Cleveland near San Diego, but 

have never found the plant on the New England coast. The species is related to 

C. roseum and is distinguished from it by the short, subequal ultimate branches. 
LA 

Sect. 1]. FRUTICOSA. 

Growth sympodial, main axis and branches densely corticated : branch- 

lets pectinate or pinnate, ultimate divisions alternate or secund. 

C. TETRAGONUM, Ag. (C. tetragonum, Phye. Brit., Pl. 136.—(C. brachi- 

atum, Harv., 1. ¢., Pl. 13.— Dorythamnion tetragonum, Neg.) 

Fronds moneecious, two to six inches high, coarse and spongy, shrub- 

like, pyramidal in outline, color dark purple, main filaments densely 

corticated, smaller filaments monosiphonous; main axis percurrent, 

attached by a disk, pinnate with long, undivided, alternate branches, 

which are once or twice pinnate, the ultimate divisions beset on all sides 

with short, stout, incurved, acutely pointed, fasciculate branchlets ; 

cells stout, not much longer than broad; antheridia in tufts on the 

upper internodes; tetraspores tripartite, sessile on the upper branch- 

lets; favelle binate. 

Common on stones and alge below low-water mark. 

Long Island Sound; Europe. 
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Our most robust and coarsest species, not uncommon in Long Island Sound, but 10 

yet recorded north of Cape Cod. The color is dark, and in the water almost black, 

and the substance is rather spongy, the plant not collapsing when removed from the 
water, as do most of the New England species of the genus. 

C. BAILEYI, Harv. (C. Baileyt, Harv., Ner. Am. Bor., Part III, Pl. 

35 b.—Dorythamnion Baileyi, Neg.) Pl. XI, Figs. 1-2. 

Fronds moneecious, two to four inches high, setaceous, shrub-like, 

pyramidal in outline, color purplish red, main filaments densely corti- 

cated, the rest monosiphonous; main axis percurrent, attached by a 

disk, pinnate with long, undivided, alternate branches, which are once 

“or twice pinnate, the ultimate divisions beset on all sides with rather 

slender, flexuous, recurved or incurved, fasciculate branches; cells 

several times longer than broad ; tetraspores tripartite, sessile on the 

upper branchlets; antheridia in tufts on the upper internodes; favellz 

binate. 

Var. LAXA. . 

Cortications less marked than in the type, branchlets long and slen- 

der, divisions widely spreading below, fastigiate at the apex. 

On Zostera, stones, sponges, and algze below low-water mark. 

Common from New Jersey to Cape Cod; Boston Bay, Harvey ; Port- 

land, C. B. Fuller. 

As is suggested by Harvey in the Nereis Am. Bor., the present species is not only 

very variable in habit, but itis also difficult to distinguish some of the forms from C. 

tetragonum. We are inclined to believe that it would be better to consider the pres- 

ent species as a delicate form of C. tetragonum, in which the cells are longer and more 

slender, the branchlets less dense and robust, the color less inclined to blackish, and 

the substance more delicate. If we are to unite Rhodomela subfusca, R. gracilis, and 

Zt. Rochei in one species, as has been done by Agardh, with good reason as it seems, it 
would be equally correct to unite C. Baileyi and C.tetragonum, since the difference in 

habit might result from variations of habitat and season. With us, the form here 

referred to the typical C. Baileyi is more common than C. tetragonum, and is found on 

wharves, on Zostera, shells, and stones in rather warm waters and sheltered places, 

while C. tetragonum frequents places where there is a current of water, or grows on 

alge in somewhat exposed pools. The var. laxa has a diffuse ramification and the 

cortications are not prominent, and we at one time supposed that it might be the C. 

Dietzie of the Nereis, as far as we could recollect the specimens of that species in the 

Harveyan Herbarium at Dublin. In such cases, however, it is not safe to trust to 

one’s memory, and in the present article we are unwilling to express an opinion about 

C Dietzie. 

Sect. IIf. Byssorpz#. . 

Branching monopodial or dichotomous, cortications present at the base, 

ultimate branches decompound, very delicate, usually ending in a hyaline 

hair. 

C. BYSSOIDEUM, Arn. (C. byssoidewm, Phye. Brit., Pl. 262.—Phle- 

bothamnion byssoides, Kiitz.—Pecilothamnion byssoideum, Neg.) 
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Fronds globosely tufted, one to three inches high, filaments very del- 

icate, slightly corticated at base, Main branches many times divided, 

secondary branches long and flexuous, pinnate with numerous pinnately 

compound branchlets; antheridia sessile in tufts at the nodes of the 

branchlets ; tetraspores tripartite, sessile on the upper side of branchlets ; 

favelle binate on the upper branches. 

Var. UNILATERALE, Harv. 

Fronds small and very delicate, branches and branchlets often secund. 

Var. FASTIGIATUM, Harv. 

Branches fastigiate, the lesser ones densely ramulose at the tips. 

Var. WALTERSII, Harv. 

Upper. branches distichously compound-pinnate, branchlets patent. 

On Zostera and different alge. 

Common in Long Island Sound; Gloucester, Mass. 

The forms which have been referred on Our coast to C. byssoideum and C. corym- 

bosum are hopelessly confused. Although as described by algologists the two spe- 

cies are sufficiently distinct, in practice it is difficult to say where one begins and 

the other ends. According to the books, the ramification of the upper branches is 

dichotomous in C. corymbosum, whereas it is always alternately pinnate in C. byssoidewm. 

In some of the forms of the last-named species, however, the tips are corymbose and 

the cells of the axis are short and zigzag to such a degree that the tips at least appear 

to be dichotomous. Of the two species in question, C. corymbosum is the less delicate 

and gelatinous, andis not so decidedly rose colored as C. byssoidewm, but, as far as our 

present information goes, although in its typical form C. byssoideum is not only com- 

mon—apparently more common than in Europe—but also easily recognizable, its ex- 

treme forms are not sufficiently well known. The Kiitzingian method would be to 

split the species up into four or five new species. According to Crouan and Bornet, 

this species has seirospores. 

C. CORYMBOSUM, (Engl. Bot.) Lyngb. (C. corymbosum, Phye. Brit., Pl. 

272; Etudes Phycol., Pls. 32-35.—Pecilothammion corymbosum, Neg.) 

Fronds tufted, two to three inches high; filaments very delicate, cor- 

tications wanting except at base, main branches several times pinnately 

or irregularly divided, secondary branches pinnate with dichotomously- 

multifid, fastigiate branches which end in hyaline hairs; tetraspores 

tripartite sessile at the nodes of the branchlets, occupying the place of 

an ultimate branchlet; antheridia in tufts, sessile on the upper inter- 

nodes; favelle binate on the upper part of the branches. 

Var. SECUNDATUM, Harv. 

Lesser branches frequently secund, ultimate branchlets irregular, 

scarcely corymbose. 

On Zostera. 

Halifax, Boston Bay, New London, Providence, Harvey. The var 

secundatum, Massachusetts Bay, Greenport, Harvey. 
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We have only quoted the localities given by Harvey, although we have found what 

we take to be C. corymbosum at Newport, Wood’s Holl, and in considerable abundance 

at Nahant, always growing on Zostera. An examination of the different published ex- 

siccatz of European writers would lead one to think that several different species had 

been included under the name of C. corymbosum. One might doubt whether the form 

of Crouan, No. 139, and Areschoug, No. 15, belong to the same species. At Nahant the 

same form occurs as that distributed by French algologists. 

C. DreTz1La, Hooper. 

‘ Fronds capillary, pellucidly-articulate nearly to the base, the lower 

part percurrent, distichously-pinnate, stem veiny, branches alternate, 

simple, set at each node with short, alternate, subsimple or pinnato- 

dichotomous plumules, and often terminated by a dense fascicle of 

ramuli, rachides zigzag; articulations of the stem six or eight times, 

of the rachides three or four times, of the ramuli eight or ten times as 

long as broad; apices subattenuate, obtuse, or subacute; tetraspores 

elliptical, tripartite, solitary on the uppermost ramuli.” (Ner. Am. Bor., 

Part II, p. 236.) 

Greenport, Mrs. Dietz. 

Only known through the description given by Harvey in the Nereis. Harvey states 

that it is related to C. corymbosum and C. versicolor. The specimens referred to Wood’s 

Holl in Proce. Am. Acad., 1875, p. 376, were probably incorrectly determined. 

SuBGENUS SEITROSPORA, Harv. 

Fronds erect, main branches corticated; antheridia in tufts on the 

outer side of short branches; tetraspores tripartite ; bispores and seiro- 

spores present; cystocarps destitute of enveloping jelly. 

C. SEIROSPERMUM, Griff. (Seirospora Griffithsiana, Harv., Phye. Brit., 

Pl. 21.—Phlebothamnion seirospermum, Kiitz.—C. versicolor, var. seiro- 

spermum, Harvy., in Hooker’s Journ. Bot.; Pacilothammon seirospermun, 

Neg.) 

Fronds dicecious, capillary, two to six inches high, pyramidal in out- 

line, main axis percurrent, pinnate with alternate, undivided, lateral, 

branches, which bear secondary branches beset with delicate, erect, 

dichotomo-multitied, corymbose branches, main branches corticated, 

smaller branches monosiphonous and byssoid; antheridia in tufts on 

the outside of short branchlets; tetraspores tripartite, sessile on the 

upper branchlets, sometimes replaced by bispores; seirospores oval, in 

moniliform tufts at the ends of the branches; cystocarps composed of 

radiating chains of spores without gelatinous envelope (Bornet.) 

On Zostera, shells, and stones below low-water mark. 

Common throughout Long Island Sound ; Salem, Mass., Harvey. 

S. Miss. 59-——_y 



ae 

130 REPORT OF COMMISSIONER OF FISH AND FISHERIES. 

One of the commonest and most beautiful of the genus south of Cape Cod, but only 
known in one locality north of the Cape., It is often brought up on fishermen’s nets, 

and, as a rule, inhabits deeper water than most of the genus. It often attains the 

height of four or five inches, and is broadly pyramidal. in outline. The main branches 

are rather stout and distinctly corticated, but the ultimate ramifications are very soft 

and flaccid. With us seirosporic specimens are very common, making the species 

easily distinguishable, but no form of tetraspore or bispore has been observed on Ameri- 
can specimens. According to Bornet, tetraspores, bispores, and seirospores sometimes 

occur on the same individual. From a comparison of our plant with authentic Eu- 

ropean specimens there can be no doubt of the specific identity of the two. Accept- 

ing the account of the cystocarps given by Bornet, it is extremely doubtful whether 

the species should be kept in the present genus, and perhaps the genus Seirospora 

should be restored, not, however, as originally adopted by Harvey. 

SPECIES INQUIREND 4. 

C. TENUE, Harv., Ner. Am. Bor., Part ITI, p. 130. (G@riffithsia tenuis, 

Ag.) . 

‘“ Filaments tufted, ultra-capillary, irregularly much branched, diffuse, 

flexuous, the branches and their divisions very generally secund, spring- 

ing from the middle of the internodes; ramuli few and distant, patent, 

filiform, beset toward the attenuated apices with whorls of minute bys- 

soid fibers; articulations cylindrical, those of the branches 4—6 times, 

those of the ramuli 3-4 times as long as broad, and gradually shorter 

towards the extremities.” 

Beesley’s Point, N. J., Harvey. 

Two specimens which can probably be referred to the present species have been re- 

ceived from Nantucket, one presented by Mrs. Lusk, the other by Mr. Collins. In the 

absence of fruit the genus cannot be determined, Negeli, in Beitriige zur Morphologie 

und Systematik der Ceramicee, says that the tetraspores are terminal on a single-celled 

pedicel. According to Harvey, the species is distinguished by the branches, which are 

all given off from the middle of the internodes of the branches of the preceding grade. 

Niegeli says that this species has normal branches like those of Grifithsia barbata, and 

he regards those given off from the internodes as adventive branches. 

C. TOCWOTTONIENSIS, Harv. MSS., fide Bailey. 

Providence, Bailey ; Warwick, Hunt. 

As far as we know, this species, mentioned by S. T. Olney in his List of Rhode Island 
Plants, fortunately for printers and the throats of American algologists, has never been 

described. 

GRIFFITHSIA, Ag. 

(Named in honor of Mrs. Griffiths, of Torquay.) 

Fronds filiform, monosiphonous, without cortications, dichotomously 

branching, branches of two kinds, the vegetative of indeterminate, the 

fructiferous of determinate growth; antheridia sessile and covering the 

upper surface of the terminal cells in tufted whorls at the nodes, or in 

densely whorled pyramidal tufts on involucrate branches; tetraspores 
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tripartite, clustered in involucrate whorls at the nodes or on the inner 

side of short fascicled branches; cystocarps (favellz) involucrate. 

A beautiful genus, comprising between 30 and 40 species, but only represented on 

our Eastern coast by a single species and on the Western coast by two doubtfully 

determined species. ‘che genus is distinguished from Callithamnion by the involucrate 

favelle and by the disposition of the tetraspores. As we have Spermothamnion sepa- 

rated from Callithamnion in consequence of the absence of the gelatinous envelope 

found in true favelle, so we have Bornetia separated in a similar way from Griffithsia. 

The genus can generally be recognized at sight by the rather large but very delicate 

cylindrical, oval, or, at times, globose cells, which do not bear immersion in fresh 

water even for a short time, and by the branching, which is dichotomous or a moditi- 

cation of the dichotomous type. The accurate specific determination from sterile speci- 

mens alone is generally impossible, so great is the resemblance of the fronds in the 

different species. The antheridia vary very much in the different species. In our 

only species they are sessile on the upper half of the globose terminal cells; in G. coral- 

lina they surround the nodes in tufts; and in G. setacea they are in dense approximate 

whorls, attached to the inner side of incurved branchlets. The tetraspores also vary 

in the different species. In G. Bornetiana and G. corallina they are in whorls at the 

nodes, and are attached to the inner side of short simple branches, which form a whorl 

around the node. In G. setacea the tetraspores occupy a position which corresponds to 

that of the antheridia. The favelle are always truly involucrate and, as far as is 

known, terminal, in our species occupying the place of a suppressed dichotomy. The 

development of the procarp of C. corallina has been fully studied by Janezewski. In 

that species he found two trichogynes to each carpogenic system, as is also the case in 

the genus Ceramium. A non-sexual mode of propagation, by means of cells which 

give off root-like processes, has been described by Janczewski in G. corallina, and a 

similar process takes place in G. Bornetiana. 

G. BoRNETIANA, Farlow. (G. corallina ? Harv., Ner. Am. Bor., Part 

II, p. 228, non Agardh.—G. globulifera, Kiitz., Tab. Phye., Vol. XII, 

Pl. 30.—G. globifera, J. Ag. in part.—G. Bornetiana, Proc. Am. Acad., 

Sit.) 

Exs.—Alg. Am. Bor., Farlow, Anderson & Eaton, No. 88. 

Fronds diecious and dimorphous. 

MALE PLANT.—Globosely tufted, one to three inches high; filaments 

repeatedly dichotomous; lower cells cylindrical-obovoid, several times 

longer than broad, becoming shorter and broader above; terminal cells 

globose-pyriform ; antheridia sessile, densely covering the upper half of 

terminal cell. Pl. X, Fig. 4. 

FEMALE PLANT.—Two to five inches high, loosely tufted, filaments re- 

peatedly dichotomous; lower cells cylindrical-obovoid, becoming broadly 

pyriform above and then gradually diminishing ii size toward the tip; 

favelle solitary on the upper part of the superior cells; cells of involucre 

10-20, unicellular, club-shaped, somewhat incurved. PI. XI, Fig. 3. 

TETRASPORIC PLANT.—More slender than the female plant; tetra- 

spores tripartite, densely clustered around the nodes of special branches; 

cells of inrolucre short and suberect. Pl. X, Fig. 5. 

On wharves, sponges, shells, and occasionally on Zostera. 
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Common from Nantucket southward. 

A summer plant which attains perfection during the month of July, disappearing 

later in the summer. It is sometimes found washed ashore in large quantities after a 

storm. The species has been known for some time, but until recently it has passed 

for a form of G. corallina, a species common in Europe. It differs from that species in 

several respects. The antheridia form a sort of cap over the top of the terminal 

cells of the male plant, which is considerably smaller than the female plant and has a 

different habit, in consequence of which it was called a variety, var. globifera, by Har- 

vey. The female and tetrasporic plants more closely resemble the true G. corallina. 

They do not end in large globose cells, as in the male plant, but the largest cells are 

below the tip, which is tapering and acute. When the tetrasporic plant has narrower 

and more acute cells than usual it constitutes the var. tenuis of the Nereis. The slen- 

derest specimens, however, are usually sterile. In the structure of the procarp this 

species differs considerably from G. corallina as described by Janczewski. There is 

only one trichogyne instead ‘of two, as in the last-named species. The procarp begins 

by the growth of a hemispherical cell at the upper part of an articulation. The cell is 

then divided into two parts by a partition parallel to the base. It is from the lower 

cell thus formed that the involucre is formed, and from the upper arise the carpogenic 

cells in the following way: By usually four oblique partitions there are formed four 

external hemispherical cells and a central pyramidal cell with a broad base. By sub- 

sequent division of one of the hemispherical cells, generally of the one lying nearest 

the axis of the plant, there is cut off a cell which divides into three smaller granular 

cells, the upper of which grows into a trichogyne. The spores are formed by the sub- 

sequent growth of the other three hemispherical cells. There are two sets of hair-like 
organs which arise from the upper border of the cells in this species; one set is short 

and granular, consisting of a cuboidal basal cell with short corymbose filaments; 

the other set occupies a similar position, but the hairs are long and hyaline, .consist- 

ing of a long basal cell, which bears at its apex a whorl of three or more cells, which 

in turn bear other whorls, the whole hair being several times compound. 

HALURUS, Kiitz. 

(From adc, salt, and ovpa, a tail.) 

Fronds monosiphonous, branching, beset throughout with short, ap- 

proximate, incurved, di-trichotomous, whorled, secondary branches ; tet- 

raspores tripartite, attached to the inner side of special branches, 

arranged in whorls one above another; antheridia in similar position, 

forming closely verticillate tufts; favella terminal on short branches. 

A genus composed of one, or according to some writers two, species, separated from 

Griffithsia principally by the character of the frond. 

H. EQUISETIFOLIUS, Kiitz. (Griffithsia equisetifolia, Ag.; Phye. Brit., 

P1. 67.) 

Fronds four to eight inches long, arising from a disk, irregularly 

branching, secondary branches trichotomous below, dichotomous above, 

much incurved, densely covering the branches, rhizoidal descending fila- 

ments given off from some of the lower branches. 

Brooklyn, N. Y.? ° 

A plant resembling a Cladostephus, except that its color is a dirty red. The species 

is very doubtfully known on our coast. It is mentioned in the Nereis as having been 

sent to Harvey by Mr. Hooper, of Brooklyn, but there is no detinite information as to 

the locality where the plant was collected. 
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PTILOTA, Ag. 

(From rrAwroc, feathered. ) 

Fronds compressed, ancipital, decompound, branches distichous, pee- 

tinate-pinnate, composed of a monosiphonous pinnate axis of larger 

quadrate cells and a cortex of smaller cells; antheridia terminal on 

short corymbose branches; tetraspores tripartite; cystocarps (favellz) 

terminal on the branches, usually involuerate. 

An easily recognized genus, comprising about twenty species, of a deep red or red- 

dish-brown color, only scantily represented on our coast, but represented on the Cali- 

fornian coast by anumber of beautiful species. The genus reaches its greatest develop- 

meut in Australia. The growth is by an apical cell, from which arises a monosi- 

phonous axis of indefinite growth and short secondary branches. The origin of the 

cortications has been fully explained by Niegeli in Die neuern Algensysteme, page 206. 

The monosiphonous axis is clearly seen on holding specimens up to the light, and is 

also visible at the growing tips where the cortications are wanting. The cortications 

do not form a true solid tissue, but rather, as shown by Niegeli, densely interwoven 

branching filaments. <A detailed account.of the development of the frond in different 
species is given by Cramer in Physiologisch-systematische Untersuchungen tiber die 

Ceramiaceen. The development of the procarp is given by Bornet in Notes Algolo- 

giques, page 15. The position of the tetraspores is variable, and serves as a specific 

mark, 

P. ELEGANS, Bonnem. (Ptilota sericea, Harv., Phye. Brit., Pl. 191.— 

P. plumosa, var. tenuissima, Ag.) 

Fronds brownish red, three to six inches high, main branches fili- 

form, irregularly branching, secondary branches compressed, closely pin- 

nate, with opposite pinnate branchlets, ultimate divisions without corti- 

cation; favelle terminal on the branches, irregularly lobed, naked or 

with a short involucre; tetraspores solitary on the ends of the branch- 

lets, at first tripartite, becoming polysporic. 

On the under side of rocks between tide-marks and on shells and alge 

in deep water. 

Throughout our whole limit; Europe. 

A much more delicate species than the next; and recognized at once by the fact that 

the younger parts of the branches are without cortications, whereas in the next species 

the cortications extend nearly to the apex. It also differs in the position of the tetra- 

spores, and the favell are usually naked, while in the following species they are sur- 

rounded and almost concealed by a well-marked involucre. The usual color is a gray- 

ish black, but in fading it often becomes pinkish. North of Cape Cod the species is 

usually found clinging to the under surfaces of rocks at low-water nrark, in company 

with Ceramium Hooperi, Khodochorton Rothii, and Sphacelaria radicans. In such situa- 

tions the specimens are small, At Newport and Gay Head the plant attains a much 

larger size, and is abundantly washed ashore from deep water. 

, P. SERRATA, Kiitz. 

Fronds dark red, three to six inches long, compressed, ancipital, de- 

compound-pinnate, pinnz opposite, one pinna being short, undivided, 
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straight or faleate, sharply serrate, especially on the lower side, and the 

opposing pinna pinnately divided or compound; pinne nearly at right 

angles to the axis, apices acute; tetraspores borne in dense ellipsoidal 

cluster either at the ends of the simple pinnz or on the serrations and 

tips of the compound pinne; tetrasporic masses interspersed with mono- 

siphonous incurved branches; favelle in similar position to the tetra- 

spores, nearly concealed by the large, incurved, usually serrate divisions 

of the involucre. 

On alge, especially on stems of Laminaria, below low-water mark. 

Common north of Boston; Thimble Islands, near New Haven, and 

dredged off Block Island, Prof. Eaton. 

A common and characteristic alga of our northern coast, extending through Green- 

land to the northern coast of Europe, and also found in the North Pacific. The present 

species, together with Luthora cristata and Delesseria sinuosa, form the greater part of 

the specimens collected for ornamental purposes by ladies on the Northern New England 

coast. P. serrata, when dried, is usually very dark colored, unless it has previously 

been soaked for some time in fresh water, and it does not adhere well to paper unless 

under considerable pressure. It cannot be mistaken for any other species growing on 

cur coast. Whether it is a variety of P. plumosa is a question about which writers do 

not agree, but, although in this connection our form has been kept as a distinet spe- 

cies, it is highly probable that it is really nothing more than a coarser northern form 

of P. plumosa. The typical form of P. plumosa is certainly unknown in New England. 

The type is more slender, and the pinnez are pectinate, not serrate. The position of 

the fruit is the same, the principal difference being in the more strongly marked in- 

volucre of the favellw and in the tetraspores, which are borne on densely fastigiate 

branches, which have no cortications, and some of which are incurved and project 

beyond the general sporiferous mass. In P. plumosa the tetraspores are also borne on 

the tips of monosiphonous branches, but they are not densely conglomerate, nor are 

the projecting incurved ramuli prominent. The present species is very rare south 

of Cape Cod, being known in only two localities and in a much reduced form. 

CERAMIUM, Lyngb. 

(From xepayiov, a small pitcher.) 

Fronds filiform, dichotomous or occasionally subpinnate, monosipho- 

nous, composed of a series of large ovate or quadrate cells, with bands of 

small corticating cells at the nodes, and in some species also extending 

over the internodes; antheridia forming sessile patches on the upper 

branches; tetraspores tripartite, formed from the corticating cells; 

cystocarps (favellz) sessile at the nodes, usually involucrate. 

A universally diffused and easily recognized genus, of which, however, the species 

are by no meanseasily recognized. The genusis distinguished by the monosiphonous, 

dichotomous frond, with bands of small corticating cells at the nodes, or, in some eases, 

covering the internodes as well. The tips of the filaments are forked and usually de- 

cidedly incurved, whence the generic name is derived. The apical growth and forma- 

tion of the cortex is fully detailed by Negeli and Cramer in Pflanzenphysiologische 

Untersuchugen, PartIV. The procarp in Ceramiwm is furnished with two trichogynes 

and a single carpogenic cell formed from the cortical cells on the convex side of the 
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tips of the branches. The genus has been split up into a number of different genera 
by Kiitzing, but by most writers his divisions are only accepted as subgenera. Sterile 
specimens are not easily determined and it is always desirable to have tetrasporic 
plants. Although we have an abundance of the genus on our coast, the number of 

species is comparatively small, and the group of species having spines at the nodes is, 

as far as is known, quite wanting. 

Sect. I. Fronds without spines, cortical cells decurrent from the nodes and 

more or less completely covering the internodes. 

C. RUBRUM, Ag. (@. rubrum, Phye. Brit., Pl. 181.) 

Fronds robust, dichotomous, subfastigiate, branches erect, apices in- 

curved or forcipate, nodes contracted below; tetraspores in irregular 

series at the nodes, immersed; favellie lateral, solitary, with a short in- 

volucre. 

Var. PROLIFERUM, Ag. (C. botryocarpum, Phye. Brit., Pl. 215.) 

Fronds beset on all sides with numerous, lateral, simple or forked 

branchlets. 

Var. SECUNDATUM, Ag. 

Branchlets generally secund. 

Var. SQUARROSUM, Harv. 

Fronds small, regularly dichotomous, fastigiate, with very few, short, 

lateral branchlets, lower divisions distant, spreading, upper divisions 

- Close together, widely spreading, apices often revolute. 

Everywhere common; var. squarrosum on Zostera, Massachusetts Bay. 

A ubiquitous and variable species, of which we have enumerated only the principal 

forms. The typical form is easily recognized, and the same is true of most of the va- 

rieties. The var. decurrens has the internodes partly naked, especially in the upper 

part. The var. decurrens of the Nereis is referred by Agardh to the next species, 

and is distinguished from the true var. decurrens of C. rubrum, which has immersed 

tetraspores, by the large tetraspores arranged in a regular circle at the nodes and pro- 

jecting decidedly above the surface. 

C. CIRCINNATUM, Kiitz. 

Fronds setaceous, dichotomous, fastigiate, divisions erect, patent, 

apices forcipate, internodes partly corticated by the cells which are de- 

current from the nodes; tetraspores large, projecting in a ring around 

the upper nodes. 

Glencove, L. I., Mr. Young ; Dartmouth, Mass., Miss Ingraham ; Mag- 

nolia, Mass., Mrs. Bray. 

Agardh, in his Epicrisis, refers to the present species the C. decurrens of Harvey (Phye. 

Brit., Pl. 276), which in the Nereis Am, Bor,, is made a variety of C. rubrum. There is 

a var. decurrens of C. rubrum which is admitted by Agardh, which, if we understand 

correctly, has small immersed tetraspores. This form occurs also with us, but we 

have no notes as to the locality. To the present species we refer forms in which the 

upper internodes are scarcely corticated at all and in which the large, projecting tet- 

Taspores are in a single ring at the upper nodes. 
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Sect. Il. Fronds without spines, cortical cells confined to a definitely im- 

ited band round the nodes, the internodes diaphanous. 

C. DIAPHANUM, Roth; Phye. Brit., Pl. 193. 

Fronds brownish red, filaments two to four inches high, loosely tufted, 

main branches setaceous, rather stout, distantly forking, beset with short, 

lateral, dichotomous branchlets, apices incurved ; tetraspores immersed, 

in whorls at the nodes; favellz lateral, involucrate. 

Nahant, New Bedford, Mass.; Providence, R. I.; New York Bay, 

Harvey; Europe; California. 

The localities given are quoted from the Nereis. As far as our own experience goes, 

the present species is of very infrequent occurrence on the New England coast, 

although we have specimens collected at Lynn, Mass., and others from the vicinity 

of New York, collected by Mr. A. R. Young, which may possibly be referred to C. dia- 

phanum. In almost all cases the C. diaphanum of American collectors is the C. strictum 

of the Phycologia Britannica a species closely related to the present, and agreeing with 

it in the fructification, but differing in ramification. C. diaphanum has rather stout 

leading branches, which are beset with secondary dichotomous branches which are 

alternately given off from the main branches, and which are much finer than the main 

branches, the tips being capillary. The gencral outline of the frond is pyramidal, and 

that of the principal branches and their ramifications is oval-elongated. In C. 

strictum there are no leading branches, but the filaments are of a pretty nearly uni- 

form diameter, regularly dichotomous throughout, and form globose tufts. Both 

species differ from our other species, except C. Hooperi, in being of a brownish-purple 

rather than of a distinctly rose-colored tint, and both adhere closely to paper in drying. 

C. STRICTUM, (Kiitz.) Harv. (C. strictum, Phye. Brit., Pl. 334.—G@on- 

groceras strictum, Kiitz.) 

Fronds brownish red, filaments capillary, two to six inches high, 

densely tufted, branches uniformly dichotomous throughout, divisions 

erect, fastigiate above, apices forcipate ; tetraspores immersed, whorled 

at the nodes. 

On Zostera and other marine plants. 

Common from New York to Cape Cod. 

This species forms large tufts at the base of Zostera in warm, shallow bays, and is 

often in company with Polysiphonia Olmeyi. In the Little Harbor at Wood’s Holl it 

is found in large quantities, after a heavy blow, lying unattached on the mud, just 

below low-water mark. 

C. HoopEeri, Harv. (C. Hooperi, Harv., Ner. Am. Bor., Part II, 

p. 214.—C. Deslongchampsii, Farlow, in Report U.S. Fish Comm., 1875.) 

Fronds dark purple, one to four inches high, filaments procumbent 

and densely interwoven at base, above dichotomous, with short, erect, 

irregularly placed lateral branches, apices straight, erect, cortical cells 

forming a sharply defined band at the nodes, axile cells short above, 

becoming twice as long as broad below; rhizoidal filaments unilateral, 

‘ 
a 
‘ 
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single at the nodes, numerous, usually unicellular, often ending in irreg- 

ular disks; tetraspores in a circle at the nodes, immersed in the cor- 

tical cells; favella ? 

Forming tufts on mud-covered rocks at low tide. 

New Haven, Prof. Eaton; near New York, Mr. Young; Newport, 

R. I.; common from Nahant to Eastport. 

This species is not, as Harvey and Agardh supposed, very distinct, but, on the con- 

trary, can scarcely be distinguished from C. Deslongchampsii, except in the tetraspores, 

which are immersed, not projecting as in that species. Both species inhabit similar 

localities, both are deep purple in color, are procumbent at the base, and have numer- 

ous rhizoids; the branching and erect tips are the same in both. Furthermore, as it 

occurs with us, C. Hooperi not unfrequently bears precisely such irregular botryoidal 

masses as are found on C. Deslongchampsii in Europe, and which are figured in the Phy- 

cologia Britannica. Harvey, as wellas Negeliand Cramer, doubts whether these masses 

are really favelle, and, judging from American specimens, they are more probably 

monstrosities. In one case we found the distortions on a specimen bearing tetraspores, 

and Negeli and Cramer have observed a similar case, a presumption against the 

favelioid nature of the swellings. Fully-matured tetraspores are to be desired, and 

it may be that they will be found to be prominent, as in C. Deslongchampsii, in which 

case the validity of the species would be more than doubtful. 

C. FASTIGIATUM, Harv., Phye. Brit., Pl. 255. 

Fronds lake-red, densely tufted, two to five inches high, filaments 

capillary, dichotomous throughout, divisions erect, level-topped, apices 

erect or slightly incurved ; tetraspores secund on the outer side of the 

branches, prominent; favellz small, lateral, with a short involucre. 

On Zostera. 

Massachusetts Bay; Greenport; Newport; Long Branch, Harvey. 

This species is at present a puzzle. In American herbaria one frequently finds speci- 

mens labelled C. fastigiatum, and some specimens bear Harvey’s own handwriting. 

Unfortunately, the species is persistently sterile, for we have only twice found 

tetraspores in what seemed to be this species, and sterile specimens are hardly suf- 

ficient for determination in the genus Ceramium. What was apparently considered by 

Harvey to be his C. fastigiatum is common south of Cape Cod and forms beautiful tufts 

on Zostera. The color is a lake-red, the filaments are all capillary and regularly dichot- 

omous, the upper seginents being level-topped, so that when spread on paper the 

species has a regular outline. The apices are erect, not rolled inwards at the tip, and 

short rhizoidal processes are given off from some of ‘the nodes. Harvey states that 

the tetraspores are prominent and secund on the outer edge of the branches, while 

Agardh says they are whorled at the nodes. In one specimen we found them as de- 

scribed by Harvey. It must be admitted that when sterile the species approaches 

too near C. tenuissimum, and it is much to be desired that a large set of fruiting speci- 

mens be examined to settle the disputed question of the tetraspores. C. fastigiatum is 

@ Species apparently not well known to continental botanists, who seem to have at 

times included it in other species without reference to British specimens. With us it 

is common, although, considering that there may be a doubt about the determination, 

we have only quoted the localities given by Harvey. By Agardh C. fastigiatum is con- 
sidered closely related to C. Deslongchampsii, but judging by Harveyan specimens, 

both from Ireland and New England, we can hardly think that the two species are 

immediately related. 
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C. conyMBosuM, Ag. 

“Fronds capillary, ratherregularlydecompound-dichotomous, branches 

erecto-patent, corymbose, fastigiate, apices forcipate, lower joints four to 

five times longer than broad, upper joints subequal; tetraspores naked, 

emergent, secund on the outer side of the branches, lower portion rest- 

ing on the cortical layer.” (Agardh, Epicrisis, p. 93.) 

Atlantic coast of North America. 

This species is said by Agardh to resemble C. fastigiatum in its ramifications, but 

with more expanded branches, and to differ in having a violet color and a different ar- 

rangement of the fetraspores. From this it would appear that the two species are 

practically distinguished by the different position of the tetraspores. With regard to 

their position in C. fastigiatum, as has already been said, Agardh and Harvey do not 

agree. 

C. TENUISSIMUM, (Lyngb.) Ag. 

Fronds rosy-red, two to four inches high, densely tufted, capillary, 

decompound-dichotomous, branches erect, patent, apices forcipate; tet- 

raspores borne on the swollen nodes, usually on the outer side, often 

several together; favelle lateral, involucrate. 

Var. ARACHNOIDEUM, Ag. 

Fronds more slender than in the type, tetraspores exserted, secund 

on the outer side of the branches, solitary or several together. 

Var. PATENTISSIMUM, Harv. 

Fronds small, dichotomies distant and patent, the branches ending in 

dichotomo-multifid, divaricating, corymboso-fastigiate branchlets. 

On Zostera and alge. 

Common in Long Island Sound; Gloucester, Mass., Mrs. Davis; 

Europe. 

The present species, according to Agardh, includes the C. nodosum of the Phycologia 

Britannica, but Harvey’s plate certainly does not correctly represent the tetraspores of 

the typical form of the species. In the type the nodes are swollen, especially on the 

upper margin, and the rather large tetraspores project beyond the cortical cells, 

usually on the outer side of the node, and there are frequently from two to four together, 

In the var. arachnoideum the tetraspores become almost naked, being only slightly 

covered by the cortical cells in their lower part. The var. patentissimum of Harvey has 

a somewhat different ramification from the type. It must be admitted that the limits 

of C. tenuissimum are not well marked, and it may be that in the present case we 

have confused two distinct species. 

C. CAPRI-CORNU, (Reinsch). (Hormoceras Capri-Cornu, Reinsch, Con- 

trib. ad Alg. et Fung., p.57, Pl.47.—C. Youngii, Farlow, Kept. U.S. Fish 

Comm., 1875.) 

Fronds brownish purple, one to three inches high, filaments setaceous, 

repeatedly dichotomous, divisions erecto-patent, ultimate divisions sub- 
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fastigiate, apices much ineurved, branches beset throughout with very 

short incurved or recurved branchlets, cells in upper part scarcely as 

long as broad, two to three times as long below, corticating cells form- 

ing a sharply defined band at the nodes; tetraspores and favellz? 

In eight feet of water. 

Canarsie, L. I., Mr, A. R. Young. 

This curious species has unfortunately never been found in fruit. We have only 
seen three specimens, which were all collected by Mr. Young. The largest was about 
three inches high and the filaments were coarser than those of C. diaphanum and C, 

strictum. It is easily recognized by the numerous short incurved branchlets which 

arise singly or in twos and threes at the nodes. It is possible that a large series of 

‘specimens would have shown that the present is a form of some other species, but 

when received from Mr. Young in 1875 it seemed so distinct that the name C. Youngii 

was given to it, and under that name it was mentioned in the Report of the U.S. Fish 

Commission for 1875, but without any description. The Hormoceras Capri-Cornu of 

Reinsch, from Anticosti, judging from the plate and description in the Contributiones, 

published in 1874—’75, is apparently the same as C. Youngii, and the name of Reinsch 

has the priority. 

SuBpoRDER SPYRIDIEZ. 

Fronds filiform, monosiphonous, formed of longer branching filaments 

of indeterminate growth, from which are given off short, simple branches 

of determinate growth, cells of main filaments corticated throughout, 

the secondary branches corticated only at the nodes; antheridia borne 

on the secondary branches, arising from the nodes and finally covering 

the internodes; tetraspores tripartite, borne at the nodes of secondary 

branches ; cystocarps subterminal on the branches, consisting of obovate 

masses of spores in dense whorls around the central cell, with a pericarp 

formed of monosiphonous filaments packed together in a gelatinous 

substance. 

An order consisting of a single genus and a small number of species, most of which 

are tropical. The systematic position of the order is a matter of dispute. The fronds 

resemble closely those of the Ceramiew, as do also the tetraspores, but the cystocarps 

are peculiar and not closely related to those of any other order. A section of the ma- 

ture fruit, which is usually either two or three parted, shows a monosiphonous axis, 

around the upper cells of which the spores are arranged in irregularly whorled groups. 

The whole is surrounded by a wall, which is formed by the union, by means of a jelly, 

of the elongated tips of subdichotomous filaments which arise from the cortical cells 

of the nodes just below the sporiferous cells. The antheridia are first formed at the 

nodes, but soon extend over the internodes for a considerable distance. The devel- 

opment of the frond is fully given by Cramer, 1. c. In the Nereis the order is placed 

next to Ceramiacew, and in the Epicrisis of Agardh between the Dumontiacew and the 
Areschougier. 
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SPYRIDIA, Harv. 

(From ortpic, a basket.) 

Characters those of the genus. 

S. FILAMENTOSA, Harv., Phye. Brit., Pl. 46. Pl. X, Fig. 1, and Pl. XII, 

Fig. 2. 

Fronds filamentous, in expanded tufts four to eight imches high, 

branches irregularly placed, spreading, repeatedly divided, secondary 

branches subequal, spirally inserted, ending in a mucronate tip com- 

posed of two or three hyaline cells; tetraspores tripartite, sessile at 

the nodes of branchlets, solitary or clustered; cystocarps two or three 

lobed. 

Var. REFRACTA, Harv., Ner. Am. Bor., Part III, Pl. 34 a. 

Fronds robust, subdichotomous, the branches naked, divaricating, with 

very wide axils, arched, the terminal ones frequently revolute. 

On Zostera, wharves, and mud below low-water mark. 

Common from Cape Cod southward; Massachusetts Bay, Harvey; 

most warm seas. 

Rather a beautiful species when growing, but which becomes brownish in drying and 

does not adhere very well to paper. It does not collapse when removed from the 

water, but remains covered with drops which adhere to the branchlets. The branches, 

although rather coarse, are brittle. The species is more common in Long Island Sound 

than in Europe, certainly than on the Atlantic coast. It may be recognized under the 

microscope by the monosiphonous corticated branches and hyaline branchlets, corti- 

cated only at the nodes and with a mucronate tip. The antheridia, of which, so far 

as we know, no description has hitherto been given, surround the branchlets, covering 

several cells near the base. They arise from divisions of the cortical cells, which form 

closely packed, short filaments, and extend over the internodes, those from the differ- 

ent nodes becoming confluent. The individuals which bear the cystocarps are distinct 

from those which bear the antheridia, and may be recognized by their more dense 

habit. 

SusorpER CRYPTONEMIE/:. 

Fronds solid or becoming hollow with age, cylindrical, compressed or 

membranaceous; antheridia forming superficial spots or small tufts; 

tetraspores usually cruciate and scattered in the cortical layer, some- 

times in localized spots; eystocarps consisting of a single mass of irreg- 

ularly placed spores surrounded by a gelatinous envelope, but not pro- 

vided with a special cellular pericarp, immersed in the substance of the 

frond, spores discharged by a narrow passage formed between the cells 

of the cortex. 

An order comprising about 14 or 15 genera and between 125 and 150 species, most of 

which are inhabitants of warm seas, and vary in consistency from subgelatinous to 

coriaceous and cartilaginous. Our only two species belong to the tribe Nemastomea. 

There are numerous species on the Californian coast, nearly all difficult of determina- 

; 

: 
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tion owing to the great variationin shape. The suborder approaches very closely to 
the Ceramiea, since the cystocarps are in many of the species true favelle, which, in- 

stead of being naked, are concealed in the fronds. It is in fact merely an arbitrary 

matter whether one places Gloiosiphonia in one suborder or the other. The fronds are 

more complicated than those of the Ceramiew. In genera like Gloiosiphonia and Ne- 

mastona there is an axis formed respectively of a monosiphonous filament or bundle of 

filaments, and an ill-defined cortex formed simply of the loosely united laterai fiia- 

ments. In other genera, as in Halymenia, the cortex is more distinctly marked, and in 
Prionitis and Oryptonemia the frond is dense and coriaceous. 

GLUOIOSIPHONIA, Carm. 

(From y/ovoc, sticky, and c:owr, a tube.) 

Fronds monecious, gelatinous, cylindrical, branching, solid above, 

-and formed of a monosiphonous axis, whose cells in their central por- 

tion bear whorls of four secondary branches, which divide so as to form 

umbels, which collectively form the cortex ; descending filaments formed 

from the lower part of secondary branches; lower portion of fronds 

hollow ; tetraspores cruciate, borne at the summit of the cortical fila- 

ments; antheridia forming spots on the surface of the fronds; cysto- 

carps borne on the lower part of the cortical filaments, consisting of 

tufts of branching, radiating filaments densely packed in a single mass 

and surrounded by jelly. 

A genus containing but a single certainly known species, found both in Europe and 

this country. The genus has been placed by some writers in the Cryptonemiew and by 

others in the Ceramiew. It in fact connects the two suborders, the fruit being a favella 

in which the spores all arrive at maturity at the same time, forming, in the terminol- 

ogy of some algologists, a simple nucleus. The ripe cystocarps are concealed in the 

frond, as in the Cryptonemiew, but, on the other hand, the structure of the so-called 

cortical layer is like the outer portion of Dudresnaya, which is generally placed in the 

Ceramiew. <A detailed account of the development of the cystocarp in G. capillaris will 

be found in Notes Algologiqnes, p. 41. 

G. CAPILLARIS, Carm. (G. capillaris, Carm., Phye. Brit., Pl.57; Notes 

Algologiques, PI. 13.) 

Fronds gelatinous, four inches to a foot long, solid above, hollow below, 

main branches subsimple, terete, naked below, densely beset above with 

decompound lateral branches, branchlets tapering at both extrenities ; 

cystocarps abundant, frequently forming nodosities. 

In pools below low-water mark. 

New London, Harvey; Nahant, W. G. F.; Chelsea, Miss Brewer ; 

Gloucester, Mrs. Bray and Mrs. Davis ; Hampton Beach, Dr. Durkee ; 

Peak’s Island, Maine, Prof. Goode. 

A widely diffused but locally rare species, found in early summer and disappearing 

in August. It is easily recognized at sight by its delicate gelatinous substance and 

brilliant rose color and by the tapering branchlets. Cystocarpic specimens are not 

unfrequently found, but tetrasporic plants are rare and have never been observed in 

this country. The species shrinks very much in drying and adheres closely to paper. 
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NEMASTOMA. 

(From vnua, a thread, and croua, a mouth.) 

Fronds gelatino-carnose, compressed -cylindrical or plane, dichoto- — 

mous or subpinnate, composed of an axial layer of densely woven longi- 

tudinal filaments, from which are given off short, lateral, dichotomous, 

fastigiate filaments, which are united by a gelatinous substance to form 

a peripheral layer; tetraspores cruciate, borne in the peripheral layer; 

antheridia borne on the superficial cells of the periphery; cystocarps 

(favelle) buried in the peripheral layer, spores escaping by a narrow 

opening between the peripheral filaments. 

A genus comprising not far from a dozen species, which inhabit principally the 

warmer waters of the globe, the genus being particularly well represented in Aus- 

tralia. The fronds of the different species vary from only slightly compressed and 

linear to broad and palmate, and in G. marginifera the frond resembles in shape that 

of Rhodymenia pulmata, The substance is rather gelatinous and the microscopic struc- 
ture resembles very closely that of the fronds of some of the Nemaliew. The fruit of 

N. marginiferais described by Bornet, in Notes Algologiques, as being a true favella like — 

that of Callithamnion. The genus is generally placed near Gloiosiphonia, and, like that 

genus, closely connects the Ceramice with the Cryptonemee. 

N. (?) Barrpr, Farlow, Proc. Am. Acad. Arts and Sciences, 1875, 

p. 301. 

Fronds purplish-rose colored, gelatinous, four inches long, one inch 

wide below, vermiform, once or twice dichotomously divided, axils acute, 

apices attenuated ; tetraspores cruciate, borne on the tips of the peri- 

pheral filaments; cystocarps 

Washed ashore at Gay Head, W. G. F. 

A very rare species, of which only asingle specimen is known. It was found on the 

beach near the light-house at Gay Head, Mass., in company with Scinaia furcellata, in 

August, 1871. The specimen was a fragment, without the base of the plant, but 

with abundant tetraspores, which were borne on the tips of the peripheral filaments. 

In the absence of cystocarpic specimens the genus cannot be ascertained with cer- 

tainty, and botanists who visit Gay Head, should seach for the plant by dredging off 

the Devil’s Bridge in five to ten fathoms. The specimen collected was at first sup- 

posed to be a portion of a broad specimen of Nemalion purpureum, a species not yet 

known on our coast. The peripheral filamentsare loosely united together by a gela- 

tinous mass, as in the subgenus Gymnophlea of Agardh. 

Susorper DUMONTIEZ. 
Fronds tubular, branching or proliferous; cystocarps immersed in 

the frond, composed of a single mass of irregularly piaced cells, similar 

in most respects to those of the Cryptonemiec. 

A small suborder, included by Harvey in the Cryptonemiew. The development of the 

cystocarps is not well known, and on our coast there is no material to be obtained for 

the study of the suborder. The common Dumontia filiformis of Northern Europe is 

wanting with us, and the genus Halosaccion, of which we have one representative, 



THE MARINE ALG OF NEW ENGLAND. 143 

has never yet been found with cystocarpic fruit, the genus being referred to the pres- 
ent suborder in consequence of the resemblance of the frond to that of Dwmontia. Ac- 

cording to Bornet, the spores in D. filiformis are borne directly on the carpogenic cell, 

whereas in the nearly related genera of Cryptonemiee there are sterile cells between 
the spores and the carpogenic cell. 

HALOSACCION, Kiitz. 
(From aA¢, the sea, and caxkkiov, a small sack.) 

Fronds hollow, tubular or sack-shaped, simple or proliferously branched, 

consisting of an internal layer of large, roundish, angular, colorless cells, 

usually arranged in linear series and packed closely together by a gela- 

tinous substance; tetraspores cruciate, immersed in the cortical layer ; 

ceystocarps? 

A small genus, including about ten species, of which H. ramentaceum is common in 
the North Atlantic, the other species being confined to the North Pacific and ex- 

tending as far south as California on the east coast and Japan on the west coast. 

The species are all coarse and somewhat cartilaginous, and are either in the form of 
elongated obovate sacks or tubular and proliferous. The cystocarpic fruit is unknown, 

and the genus is placed conjecturally near Dumontia in consequence of the structure 
of the frond. 

H. RAMENTACEUM, (L.) Ag. (H. ramentaceum, Ner. Am. Bor., Part 

II, Pl. 29 a.— Ulva sobolifera, Fl. Dan., Pl. 356.) 

Fronds brownish purple, six to fourteen inches high, cylindrical-com- 

pressed, attenuated at the base, simple or irregularly branched, more or 

jess densely beset with scattered or crowded, simple or forked, lateral 

proliferations; tetraspores large, spherical, cruciate ; cystocarps ? 

Var. GLADIATUM, Eaton, Trans. Conn. Acad., Vol. II, p. 347. 

Proliferations long, simple, somewhat incurved, inflated. 

On alge in deep pools and on mud-covered rocks at low-water mark. 

From Gloucester, Mass., northward; North Atlantic and Pacific. The 

variety at Eastport. 

A characteristic species of our northern coast, occasionally found at Gloucester and 

becoming very common at Eastport. The fronds are very variable in shape, yet, on 

the whole, easily recognized. The most marked form is the var. gladiatum. The 
robustness depends a good deal on the place of growth. In exposed pools the fronds 

are short and very densely proliferous; in sheltered harbors, like that of Eastport, the 

proliferations grow long, and are of rather delicate texture, approaching H. microspo- 
rum, which hardly seems a distinct species. Kjellman, in Spetzbergens Marina kloro- 

fyllf6rande Thallophyter, mentions certain hemispherical protuberances on the fronds 

of this species, and the same are found on our coast. As before stated, the specimen 
of Asperococcus compressus credited to Gloucester, Mass., was an error, the specimen 

being in reality a sterile and partly bleached Halosaccion. 

SusorpER GIGARTINE/. 

Fronds terete, compressed or membranaceous, fleshy or cartilaginous; 

antheridia in superficial spots or sunk in small crypts; tetraspores 
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cruciate or zonate, usually collected in nemathecia or in superficial spots 

(sori), Sometimes scattered; cystotarps composed of numerous masses 

of irregularly placed spores, between which are found portions of the 

tissue of the interior of the frond, the whole sporiferous mass being 

covered by the swollen surfaces of the frond, which are sometimes raised 

in subspherical conceptacles; spores discharged through special car- 

postomes. 

A large suborder, comprising species which are sometimes more or less cylindrical in 

shape, but which are more frequently expanded and of a coarse, subcartilaginous con- 

sistency. Some of the largest Floridee are found among the Gigartinew, and perhaps 

no other suborder contains so many ill-defined species as the present. Owing to the 

thickness and opacity of the fronds, the study of the development of the cystocarps is 

attended with very great difficulty, and as yet no fuil account of the formation of 

the fruit of any of the species has been published. In the Notes Algologiques, Bornet, 

however, gives a brief account of the formation of the cystocarp in Gymnogongrus 

patens. Inall the species the spores are irregularly grouped in several distinct masses, 

which are imbedded in the tissue of the frond, the cells of which undergo a change as 

the spores ripen, their walls becoming thick and lamellated, and traversed by numer- 

ous small canals. In Callophyllis and some other genera the sporiferous mass and the 

enveloping tissue of the frond form subglobose swellings external to the surface of the 

fronds, but in other genera, as Gymnogongrus, the sporiferous mass occupies the central 

part of the frond, which swells on all sides. The cystocarps discharge their spores 

through carpostomes or narrow canals formed in the cortex of the fronds. Sometimes 

there is a single carpostome, but in some genera, as Gymnogongrus and Ahnfeldtia, there 

are several. 

Ly Bronds..teretein sees. 43552 42 Se ee aaladididlSis cls lebieieid olde gue DE ee 

2. Fronds Compressed. sande ee fusks is wie a'nica Rime Ghee a 4 

3. Substance rigid, horny.-.........- cists eet eee o-o-. oe Ahnfeldtia. 

Substance soft, succulent.......... SRO Sane AN tere Cystoclonium. 

4, Fronds thin, leaf-like ....-..:..-..-- la fe Cnwcte o's Otle J. Op name. 

Fronds ganeienttes or subeartilasinous f 2. . 22.2; Se.-6 cp eee 3) 

5. Cystocarps external in special leaflets ................. -Gigartina. 

Cystocarpsmumetsed ace s-metie eee eee « wisja stb tee oe 

6. Central part of frond composed of roundish polygonal cells. 

Gymnogongrus. 

7. Central part of frond formed of slender anastomosing filaments. 

Chondrus. 

PHYLLOPHORA, Grev. 

(From ¢vAAov, a leaf, and ¢epw, to bear.) 

Fronds stipitate, stipes expanding into a rigid-membranaceous, flat, 

simple or cleft lamina, proliferous from the disk or margin, composed 

internally of oblong polygonal cells, with a cortical layer of minute, 

colored, vertically seriated cells; antheridia contained in small cavi- 

ties; tetraspores cruciate, arranged in moniliform filaments, which are 

packed together in external excrescences (nemathecia) ; cystocarps ex- 

| 
. 
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ternal, globose, sessile or pedicellate, containing within a thick peri- 

carp several irregular masses of spores imbedded among the cells of the 

frond; spores discharged by a narrow carpostome. 

The genus comprises eight or nine species of the North Atlantic and Mediterranean, 
one species, P. Clevelandii, being found on the coast of California. The species are 
dark red, rather coarse and rigid, not adhering to paper, and are very apt to be coy- 

ered with Bryozoa. They inhabit rather deep water, and are characterized by their 

external fruit, the tetraspores being arranged in nemathecia or warts composed of 

densely packed filaments, each cell of which becomes a cruciate tetraspore. Some of 

the broader forms pass with collectors for species of Rhodymenia. 

P. Bropirza1, Ag.; Phye. Brit., Pl. 20. 

Stipes cylindrical at base, compressed upwards, branched, the branches 

expanding into oblong or wedge-shaped, simple or forked, membrana- 

ceous lamin, often proliferous at the summit; cystocarps globose, ses- 

sile on the laminie; nemathecia spherical, pedunculate, at the tips of 

the lamine. 

Jn five to ten fathoms of water. 

Newport, R. I.; Wood’s Holl, Mass.; and common from Nahant north- 

ward. 

P. MEMBRANIFOLIA, Ag.; Phye. Brit., Pl. 163. 

Stipe cylindrical, filiform, branched, the branches expanding into 

broadly wedge-shaped bifid or dichotomous laminz ; cystocarps ovoid, 

stipitate, rising from the branches or laminze; nemathecia forming 

broad, dark-colored, convex patches in the center of the lamine. 

In deep water on stones. 

Common from Long Island Sound northward; North Atlantic. 

Our two species of Phyllophora are perfectly easy to identify when tetrasporic speci- 

mens are obtained. P. Drodiwiis a larger plant than P. membranifolia, and the lamin 

are longer and larger and less broad at the base thanin P. membranifolia. P. Brodiat 
varies considerably, however, and in the spring the bright-red broad laminz are often 

broken from the stipes and washed ashore, when they might be mistaken for some 

species of Rhodymenia. 

GYMNOGONGRUS, Mart. 

(From yvuvoc, naked, and yoyypoc, an excrescence. ) 

Fronds dark red or purple, carnoso-coriaceous, terete, compressed or 

flat, dichotomous, composed of a medullary stratum of roundish, angu- 

lar, colorless cells and a cortical stratum of closely packed short fila- 

ments formed of small colored cells; tetraspores cruciate, borne in 

hemispherical nemathecia; cystocarps immersed in the swollen frond, 

consisting of several irregular masses of spores imbedded among the 

cells of the frond; spores discharged by a carpostome. 

A genus of about thirty species, found principally in the warmer parts of the world, 

all rather coriaceous, but not attaining any great size. The genus is distinguished 

S. Miss. 59 10 
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from Chondrus, to which several of the species were formerly referred, by the structure 

of the frond and the arrangement of the tetraspores ; from Phyllophora by the absence 

of a stipe and the immersed cystocarps. * 

G. Norveeicus, J. Ag. {(Spherococcus Norvegicus, Ag.—Chondrus 

Norvegicus, Lyngb.; Phye. Brit., Pl. 187.—Oncotylus Norvegicus, Kiitz.) 

Fronds deep red, two to four inches high, linear, dichotomous, flat, 

fastigiate, axils rounded, patent, apices obtuse; cystocarps immersed 

in the upper segments projecting on both sides of the frond; nema- 

thecia sessile, hemispherical,.on both sides of the frond. 

In deep pools on rocks. 

Penobscot Bay, Mr. Hooper ; Peak’s Island, Maine, W. G@. F.; Nahant, 

W. G. F.; Beverly, Mass., Miss Alexander. Europe. 

Our plant, which is apparently rather rare, is the same as that of Europe, although 

narrower forms are sometimes seen which perhaps might be referred to the G. Torreyi 

of Agardh. G. Griffithsiv is to be expected with us, as it is common in Europe. The 

present species is found only in the autumn and winter, either in deep cold pools or 

below low-water mark. Its resemblance to the simpler forms of Chondrus crispus is so 

great that it is perhaps mistaken for that species by ainateur collectors. Its color, 

howeyer, is red rather than purple, and the whole plant is thinner and more delicate 

than C. crispus, which, moreover, has quite a different microscopic structure. 

G. TORREYI, Ag. 

Frond compressed, flattish, dichotomous, fastigiate, segments linear, 

very narrow, the axils rounded. 

New York, Prof. Agardh. 

A species known only by the above description of Agardh. Bailey, in Am. Jour. 

Sci., Vol. VI, 1848, p. 39, makes the singular statement, in speaking of Dasya elegans, 

Ag., that he has examined a fragment of the original specimen of Spherococeus Torreyi 

in the Torrey Herbarium, ‘‘ which,” he says, ‘‘unless I am greatly mistaken, was 

founded on a battered specimen of this plant.” 

AHNFELDTIA, Fries. 

(Named in honor of Nils Otto Ahnfeldt, of Lund.) 

Fronds cartilagineo-corneous, subterete, dichotomous or irregularly 

branched, composed of densely packed elongated cells within and a 

horizontal layer of closely packed short filaments formed of small colored 

cells; cystocarps immersed in the fronds; tetraspores in nemathecia 

which surrounded the branches (?). 

A small genus, comprising stiff, wiry, or cartilaginous alge, whose fructification is 

not well known. As it is, the genus is distinguished from Gymnogongrus rather by the 

rigidity and terete character of the fronds than by any more definite character, since 

the fact that the tetraspores in the present genus are in the nemathecia which surround 

the branches, even if fully proved, which is not the case, would hardly constitute suf- 

ficient ground for the separation of the genera. In the only common species of the 

North Atlantic cystocarps have never been seen and the nemathecia have not been 

satisfactorily examined. In Ahnfeldtia gigartinoides of the west coast the cystocarps 

form nodose swellings in the upper part of the branches, and there are numerous car- 

ae Se es: vee eee ee eee ee 
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postomes by which the spores are discharged. However ill defined the present genus 
may be, there is no difficulty in recognizing at sight our only species. 

A. PLICATA, Fries. (Gymnogongrus plicatus, Kiitz.; Phye. Brit., Pl. 

288.—Gigartina plicata, Lam.x.—Spherococcus plicatus, Ag.) 

Fronds horny, terete, filiform, very irregularly branched, entangled, 

branches di-trichotomous, with lateral, often secund, branches, axils 

rounded, terminal divisions elongated ; cystocarps and tetraspores? 

Var. FASTIGIATA. 

Fronds regularly dichotomous, terminal segments equal. 

On rocks and alge in exposed tide-pools. 

From New York northward; Etrope; North Pacific. 

Forming very irregularly branched, rigid tufts several inches in diameter. The 

color is usually nearly black, becoming on exposure yellowish or greenish. More wiry 

and rigid than any of our other Floridec. 

CYSTOCLONIUM, Kiitz. 

(From xvao7ic, a bladder, and kAwriov, a small twig.) 

Fronds fleshy, succulent, terete, decompoundly branched, composed 

of three strata of cells, an axile series of loosely interlaced filaments 

formed of delicate elongated cells, surrounding which is a layer of large 

rounded cells and a cortical layer of small roundish-angular cells ; an- 

theridia in spots on the upper part of the fronds, interspersed among. 

the unchanged cortical cells; tetraspores zonate, scattered in the cor- 

tical layer; cystocarps large, immersed in the frond, usually prominent 

at one side, with a single carpostome. 

The account given above of the structure of the frond refers to the appearance pre-- 

sented in sectioning the mature plant. A study of the development shows that the 

external and medial layers really are derived from the axial filaments, or rather that 

all three are formed from a common set of filaments at the apex of the frond. The 

frond of Cystoclonium might be mistaken for that of Rhabdonia, but the fruit is very 

different. The genus comprises about half a dozen described species, but only one is 

. at all well known. 

C. PURPURASCENS, Kiitz. (Hypnea purpurascens, Harvy., Phye. Brit., 

L1G.) 

Fronds brownish rose-colored, six inches to two feet long, an eighth 

to a quarter of an inch in diameter, terete, subpinnately decompound, 

much branched, branches alternate, elongate, beset with alternately 

decompound branchlets which taper at each end; cystocarps numer- 

rous, large, often forming nodose swellings in the branches. 

Var. CIRRHOSA. 

The branches drawn out into long, twisted tendrils. 
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In tide-pools and just below low-water mark. 

Very common from New York northward; Europe. 

With the exception of Ceramium rubrum, the present is probably the most common 

species of Floridew found on our coast. It not unfrequently attains a length of a 

foot and a half, and when washed from its attachment and exposed to the sunlight 
assumes a bright orange color, which is attractive to many collectors. The Solieria 

chordalis, said by Mr. Samuel Ashmead* to have been collected in Greenland by the 
Hayes Arctic expedition, was probably a sterile plant of Cystoclonium purpurascens. 

GIGARTINA, Lam.x. 

(From y:yaprov, a grape-stone. ) 

Fronds fleshy, cartilaginous, compressed, composed of an internal 

layer of longitudinal, slender, anastomosing filaments, which pass hori- 

zontally outwards and divide dichotomously into short moniliform fila- 

ments, the whole set in a gelatinous substance; antheridia in super- 

ficial spots; tetraspores cruciate, densely aggregated, forming spots 

just below the surface; conceptacles external. 

A genus of which nearly fifty species have been described, but some of which are 

of doubtful value. They abound in the Pacific Ocean, several species being found in 

California, but we have only one species. 

G. MAMILLOSA, Ag.; Phye. Brit., Pl. 199. 

Fronds dark purple. three to six inches high, half an inch to two 

inches broad, flattish, channelled, linear, decompound, dichotomous, 

fastigiate, upper segments wedge-shaped, bifid; cystocarps borne in 

short papille given off from the surface and margin of the frond. 

On rocks at low-water mark, in company with Chondrus crispus. 

Common from Boston northward; Europe. 

Bearing some resemblance to the common Irish moss, with which it usually grows, 
but distinguished by the numerous papille which cover the surface of the fronds and 

bear the fruit. The present species may occur in California, but most of the speci-— 

meus of G. mamillosa from the west coast belong rather to G. papillata, Ag. 

CHONDRUS, Stack. 

(From yovdpoe, cartilage.) 

Fronds and tetraspores as in Gigartina ; eystocarps immersed in the 

frond. 

A small genus as limited by modern writers, but formerly made to include a large 
number of forms. The three genera Gigartina, Chondrus, and Iridwa are very nearly 

related. In the first-named genus the cystocarps are borne in external conceptacles, 

and in the last two they are immersed. 

C. CRISPUS (Linn.), Stack.; Phye. Brit., Pl. 63.—JIrish moss. 

Fronds purple, three to six inches high, stipitate, flabelliform, dichoto- 

mous, fastigiate, flat, the segments linear-cuneate; cystocarps immersed 

in the frond and usually projecting on one side. 

*Proceed. Acad. Nat. Sci. Philadelphia, Vol. XV, p. 93. 
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On rocks at low-water mark. 

Common from New York northward. 

The common Irish moss which is used for culinary purposes, and also for clarifying 

beer. It is also said to be used in the manufacture of cheap cotton cloths. Although 

very variable in shape, it is not likely to be mistaken for any other species, except 

possibly sterile specimens of Gigartina mamillaris or Gymnagongrus Norvegicus, which 

is, however, a rare species. When growing exposed to the light, the color is a yel- 
low-green. 

SUBORDER RHODYMENIEA. 

Fronds membranaceous or filiform, solid or tubular; antheridia form- 

ing superficial patches; tetraspores tripartite, cruciate, or zonate, either 

scattered in distinct spots or sometimes sunk in crypts; eystocarps ex- 

ternal, containing densely packed subdichotomous filaments, arranged 

in distinct masses around a basal placenta with a thick pericarp, which 

is connected by numerous filaments with the placenta. 

The present suborder is exceedingly ill-defined, and no two writers agree exactly as 

to its limits. In the typical genera we find a distinct basal placenta on which are 

borne masses of spores, which when young are seen to be formed of subdichotomous 

filaments, but which when mature are arranged without order and held together by a 
gelatinous envelope. Diverging from the type, we have genera like Cordylecladia, in 

which, even at maturity, the spores preserve to a certain extent a moniliform arrange- 

ment, and we then have a cystocarp but little different from that of Gracilaria, which 

belongs to the Sphwrococcoidew. On the other hand, we have the order connected with 

the Cryptonemiew by Chrysymenia, which is now placed by Agardh in the Rhodymeniacea. 

The position of Lhodophyllis and Luthora is doubtful. Here we have no distinct basal 

placenta, but rather a central placenta or carpogenic cell, reminding one somewhat of 

the genus Lthabdonia and its allies, which have been included in the Solieriew. Huthora, 

at any rate, demands a more accurate study, and our own species of Rhodophyllis, R. 

veprecula, does not well correspond with the typical members of the suborder in rela- 

tion to its cystocarpic fruit. Lomentaria and Champia agree with the Rhodymenice in 
their fruit, although the fronds are peculiar, and we have kept them as a division of 

the present. 

Tribe I. RHODYMENIE proper. 

Cystocarps with a basal placenta, fronds solid. 

Fronds dichotomous or palmate. .... Lee Hh eh Sate .---. Rhodymenia. 

iMronds pinnately COMpPOUNG™. -.. 2. 22-555 3e- se ao. 0-0. Llocamium. 

Fronds filiform........ Baie yates epapeieys a aides Sie fee eutis .--.. Cordylecladia. 

? Tribe II. RHODOPHYLLEZ. 

Cystocarps with a central placenta, fronds membranaceous. 

Tetraspores zonate, fronds dichotomous or pinnate........Rhodophyllis. 

Tetraspores cruciate, fronds dentato-pinnate.................Huthora. 

Tribe II. LOMENTARIE 2. 

Cystocarps with a basal placenta, fronds tubular. 

Fronds constricted at the joints, but with no proper diaphragms, tetra- 

spores sunk in depressions of the frond..............-.-Lomentaria. 

Fronds with numerous diaphragms, tetraspores superficial. ... Crampia. 
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RHODYMENIA, (Grev.) J. Ag. 
* 

(From podeog, red, and vuyy, a membrane. ) 

Fronds flat, membranaceous, dichotomous or palmate, composed of 

an internal layer of large roundish-angular cells and a cortical layer of 

smaller cells, in some cases arranged in short horizontal filaments; 

tetraspores cruciate, either collected in superficial spots (Sori) or scat- 

tered in the cortex; cystocarps external, sessile, with a distinct car- 

postome, spores irregularly grouped in masses attached to a basal pla- 

centa and surrounded by a gelatinous envelope. 

A genus which formerly was made to include a large number of flat membranous 

species, a large part of which have by recent writers been removed to other genera. 
We have but one species on our coast, Rhodymenia palmata, the common dulse, of which, 

unfortunately, the eystocarpic fruit is unknown, and the study of the fruit of the 

genus is out of the question with us. 

R. PALMATA, (Linn.) Grey.; Phye. Brit., Pls. 217, 218; Ann. Sci. Nat., 

Vol. III, Ser. 4, Pl. 3, Fig. 8.—Dulse. 

Fronds purplish red, broadly wedge-shaped, six to twelve inches long 

and four to eight inches broad, irregularly cleft, palmate or dichoto- 

mous, sometimes repeatedly laciniate, the margin often winged with 

leaflets; tetraspores cruciate, scattered in patches over the frond, im- 

anersed in the cortex; cystocarps? 

Var. SARNIENSIS. 

Divisions very numerous, narrow, sublinear. 

On Fuci, Laminarie, and other alge, between tide-marks, and extend- 

ing into deep water. 

Common from New York northward; North Atlantic; California? 

This, with Chondrus crispus, formsthe only species eaten in New England. The present 

species, although one of the commonest red sea-weeds in the North Atlantic, has never 

been known to bear cystocarps, and hence the generic position is doubtful. The 

description given applies to the typical form, and although the fronds are very variable 

in outline, the species is easily recognized. It is sold in the seaport towns, where it 

is to be found dried on the fruit-stands of the women who sell green apples, corn-balls, 

and other dainties. It is said to possess anthelmintic properties, which, if one can 

judge by its disagreeable taste, is very probable. 

PLOCAMIUM, Lyngb. 

(From 72Aoxauoc, a lock of hair.) 

Fronds compressed, membranaceous, pinnately decompound, the pin- 

nules alternately secund in twos, threes, fours, or fives, composed of an 

inner layer of longitudinal, oblong cells and a cortical layer of smaller 

polygonal cells; tetraspores zonate borne in special branchlets; cysto- 
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carps external, sessile or pedicellate, with a distinct carpostome, spores 

in several masses composed of closely packed radiating filaments borne 

on a basal placenta. 

A beautiful genus, comprising about twenty-five species, the most striking of which 

are found in Australia, New Zealand, and at the Cape of Good Hope. P. coccineum is 

very widely diffused in the North Atlantic and Pacific, and possibly also in the south- 
ern hemisphere; but it has only been observed once on the coast of New England, 
and that perhaps requires verification. The genus is at once recognized by the branch- 

ing. The frond is linear and distichously pinnated, the pinnules, which are always 

alternately secund in groups of from two to five, being of two kinds; the lowest 

pinna is short, simple, and acute, while the remaining pinne are pinnulate or pecti- 

nato-decompound. The cystocarps of Plocamium are similar to those of Rhodymenia, 

and the zonate tetraspores are in special branchlets or leaflets, known as stichidia. 

P. COCCINEUM, Lyngb.; Phye. Brit., Pl. 44. 

Fronds narrowly linear, without a midrib, decompound pinnate, pinne 

alternately secund in threes or fours, the lowest subulate and entire, the 

upper pectinate on the upper side; conceptacles marginal, solitary, ses- 

sile; tetraspores zonate on divaricately branching processes borne on 

the inner side of the pectinated branchlets. 

Boston Bay, Miss Hawkshurst. 

The above-named locality, given in the Nereis, is the only one known on the New En- 

gland coast, for this widely diffused species, if we except the vague statement of Bailey 

in the American Journal of Science, Vol. III, 1847, p. 84, that it has been found by Rev 

J. L. Russell on the coast of Massachusetts. One sometimes finds forms of Euthora 

cristata labelled P. coccineum in American herbaria. The common Californian form of. 

the species is coarser than the European, and has been named by Kiitzing P. Califor- 

nicum. It is not, however, distinct. 

CORDYLECLADIA, J. Ag. 

(From xopdvan, a club, and xcAadoc, a branch.) 

Fronds filiform, irregularly branched, carnoso-cartilaginous, formed 

of two strata of cells; medullary layer of oblong, longitudinal cells, 

cortical of roundish, colored, subseriated, vertical, minute cells; con- 

ceptacles sessile on the branches, subspherical, furnished with a cellular 

pericarp at length perforate, containing a densely packed globular mass 

of roundish-angular spores, formed by the evolution of much-branched 

filaments issuing from a basal placenta ; tetraspores immersed in the 

periphery of pod-like ramuli, oblong, cruciately parted. 

2C. Huntri, Harv. 

“Fronds densely tufted, springing from a common, expanded, crust- 

like disk, livid purple, tereti-compressed, once or twice forked or se- 

veundly branched; branches subulate, alternate, acute; fruit?” (Ner. 

Am. Bor., Part I, p. 155.) 

Narragansett Bay, Ir. George Hunt. 
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A species only known from the description in the Nereis, which is quoted above, 
and from the specimen in Herb. Harvey for an examination of which we are indebted 

to Prof. E. Perceval Wright. In the absence of fruit, the genus must remain in 
doubt, and it is hardly likely that the species, as described by Harvey, will be again 
recognized by American algologists. 

RHODOPHYLLILIS, Kiitz. 

(From posov, a rose, and ¢v2Aov, a leaf.) 

Fronds membranous, dichotomously compound, with proliferous or 

pinnatifid margins, composed of an internal layer of large roundish- 

angular cells and a cortical layer of smaller cells; tetraspores zonate, 

immersed in the cortex of the frond or marginal processes; cystocarps 

external, subspherical, borne usually on the margin of the frond or on 

lateral processes, spores arranged around a central carpogenie cell in 

masses composed of densely packed radiating filaments, whose cells at 

maturity become irregularly placed. 

A genus comprising about twenty species, which mostly inhabit the Australian 

coast. They have membranously expanded fronds resembling those of the genus 

—hodymenia, but they are as a rule smaller and thinner, the internal layer consisting 

of usually two series of cells. The genus is distinguished from Rhodymenia by the 

_ zonate tetraspores, and by having the carpogenic cell or placenta in the center of the 

conceptacle instead of at its base. In the typical species of Kiitzing, R. bifida, there 

is, according to Dr. Bornet, a large carpogenic cell at the center of the conceptacle, 

around which the sporiferous masses are gathered, and the same is true with regard 

to our own Lhodophyllis veprecula. 

R. VEPRECULA, J. Ag. (Ciliaria fusea, Rupr.—R. veprecula and Cal- 

liblepharis ciliata, Harv., Ner. Am. Bor., Part II, pp. 105, 152, non 

Calliblepharis ciliata, Kiitz.) 

Fronds deep red, attached by a branching base, two to five inches 

long, a quarter of an inch to an inch and a half broad, decompoundly 

dichotomous, margin pinnate, pinne linear-lanceolate, ciliate, with short 

subulate or forked teeth; tetraspores zonate, borne in the cortex of 

the cilia; cystocarps subglobose, usually borne at the base of the cilia, 

often densely aggregated, sometimes borne on the surface of frond. 

Var. CIRRHATA, Harv. 

Fronds very narrow, dichotomous, the apices cirrhiform, repeatedly 

forked. 

On the larger alge in five to ten fathoms, and rarely in deep tide- 

pools. Autumn and winter. 

Campobello Island, Grand Menan, Maine, Prof. Eaton; Gloucester, 

Mass., W. G. F.; Arctie Ocean. 

The present species is a characteristic Arctic form which occurs as far south as Cape 

Ann, where it is not rare although hardly common. Itis usually found washed ashore 

late in the autumn or in winter. It is recognized by its beautiful red color and frond 
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destitute of a midrib and with a ciliated margin. It bears a close resemblance to Cal- 

liblepharis ciliata, Kiitz., which is a common European species, and it was introduced 

under that name in the Nereis, in which work Rhodophyllis veprecula was cited on the 

authority of Agardh. But subsequent observation and‘examination of the eystocarpic 

fruit has shown that the C. ciliata of the Nereis is the same as Rhodophyllis veprecula, 
Ag. Gobi states that J. veprecula of Agardh is the Fucus dichotomus of Lepechin, and 

he considers that C. ciliata, Kiitz., should also be included with it under the name of 

Rhodophyllis dichotoma (Lepechin). We have retained the name of Agardh because we 
only wish to assert that our plant is a Lhodophyllis already described by Agardh, but 

do not wish to go so far as to express an opinion with regard to the identity of the 

two European plants, since we have never been able to examine the fruit of C. 

ciliata in good condition. Our form, as found on the Massachusetts coast, is well de- 
veloped and agrees perfectly with specimens collected by Dr. Kjellman in Greenland. 

The narrow variety was found by Harvey at Halifax. In Herb. Gray is a narrow 

specimen from Labrador, marked Calliblepharis jubata, apparently in Lenormand’s 
handwriting. § 

EUTHORA, Ag. 

(Derivation uncertain. ) 

Fronds membranaceous, subdichotomously pinnate, formed internally 

of large oblong cells, between which is a network of slender branching 

filaments with a cortical layer of small cells; tetraspores cruciate, im- 

mersed in the cortex of the thickened apices; cystocarps external, sub- 

spherical, marginal, containing a central nucleus attached to the walls 

of the conceptacle composed of tufts of radiating sporiferous filaments 

around an ill-defined cellular placenta. 

A small genus of only two species, one of which is found in the North Atlantic and 

the other in the North Pacific. The structure of the frond in our species is peculiar 

and is the same as that of the genus Callophyllis. Between the rather large cells of 

the interior run small branching filaments, best seen in longitudinal sections. The 

genus is separated from Rhodymenia, in which it was formerly included, in consequence 

of the peculiar frond and cystocarp. The structure of the latter is not at all well 

known and should be studied on our coast, where there is an abundance of material. 

The conceptacles are small and are borne on the margin of the frond, and the carpos- 

tome is not at all prominent. The arrangement of the spores is complicated and not 

easily described. They are arranged in tufts of short filaments, radiating from a com- 

mon point, and the different tufts, which are very numerous, apparently surround a 

central cellular placenta, not at all sharply defined. At any rate, there is no large 

earpogenic cell, either at the center, as in 2hodophyllis, or at the base, asin Rhodymenia, 

and it is by no means certain that the genus should be placed in the present suborder. 

E. cRisTATA, J. Ag. (Spherococcus cristatus, C. Ag.—Rhodymenia 

cristata, Grev.; Phye. Brit., Pl. 307.—Callophyllis cristata, Kiitz.) 

Fronds rosy-red, one to five inches high, membranaceous, flabellately 

expanded, main divisions widely spreading, alternate, repeatedly sub- 

divided, upper divisions alternate, linear, laciniate at the tips, with a 

fimbriated margin; tetraspores cruciate, in the thickened tips of the 

frond; cystocarps small, marginal, nearly spherical. 

On alge, especially on Laminaria, in deep water. 
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Staten Island; Newport, R. I., Bailey; dredged off Napatree Point, 

Ri. L., Prof. Eaton ; Gay Head, inveight or ten fathoms and common 

from Nahant northward. * 

Together with Delesseria sinuosa, this species forms the bulk of the membranaceous 

red sea-weeds collected by ladies on our northern coast for ornamental purposes. 

Probable in no part of the world are more beautiful and Inxuriant specimens found 

than at Magnolia Cove, Gloucester, Mass. Specimens vary very much in breadth. 

Some have the main divisions an inch wide and the terminal divisions are densely 

flabellate. Others are scarcely an eight of an inch wide and the terminal divisions 

are rather diffuse, the fimbriations being prolonged into sharp teeth. The first-men- 
tioned form approaches the figure in the Phycologia Britannica, while the last resem- 

bles Spherococcus coronopifolius. The Long Island forms are scarcely an inch high. The 

species is found at all seasons of the year, and inhabits rather deep water, its favorite 

habitat being the roots of Laminarie. 

LOMENTARIA, (Gaill.) Thuret. 

(From lomentum, a pod with constricted joints. ) 

Fronds filamentous, branching, hollow, with constricted nodes, formed 

of one or more layers of roundish-angular cells with a few longitudinal 

filaments in the interior; tetraspores tripartite, borne in cavities 

formed by the infolding of the cortex; cystocarps external, sessile, con- 

taining a nucleus composed of oblong masses of irregularly radiating 

spores attached to a placenta surrounding a large basal carpogenie cell, 

which is connected with the pericarp by filaments. 

Asmall genus, containing species which have been placed by some writers in Chylo- 

cladia and Chrysymenia. As limited by Thuret, the genus includes species in which 

the tetraspores occupy small cavities hollowed out in the cortex. The development 

of the fronds has not been fully studied. They are hollow and much constricted at — 

the joints, but in our species there are no distinct diaphragms as in Champia. The 

walls of the filaments are composed of a membrane consisting of a single layer of round- 

ish-angular cells, or there are two or three layers, the outer cells being smaller than 

the rest. The inner side of the wall is traversed by long, slender filaments, to which 

are attached, laterally, small round cells, by which the filaments are attached to the 

walls. The cystocarps are external, and, in section, one sees a large basal triangular- 

ovoid carpogenic cell surrounded by closely packed sporiferous lobes, in which the cells 

are at first arranged in the form of densely radiating filaments, but at the time of ma- 

turity become irregularly placed. The pericarp is rather broadly ovate, with a dis- 
tinct terminal carpostome, and its walls are connected with the carpogenic cell by 

filaments, between the bases of which lie the sporiferous masses, around which is a 

gelatinous envelope. 

L. UNCINATA, Menegh., in J. Ag.,Spee. (Chylocladia Baileyana, Harv., 

Ner. Am. Bor., Part II, p. 185, Pl. 20 e.—Chylocladia uncinata, Ag., Zan. 

Icon. Adr., Pl. 43.—Chondrosiphon uncinatus, Kiitz.) 

Fronds brownish red, densely tufted, two to five inches high, tubular, 

irregularly much branched, branches about one-tenth of an inch in diam- 

eter, divaricated, secund or scattered, often recurved, branchlets nar- 

rowly fusiform, much contracted at base, secund; tetraspores tripartite 
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in cavities on the branchlets; cystocarps sessile on the branches, ovoid, 

with a distinct terminal carpostome. 

Var. FILIFORMIS, Harv., 1. ¢. 

Slender, elongate, with longer and less arching branches. 

On wharves, sponges, &c., below low-water mark. 

Quincy, Mass., Harvey ; common from Cape Cod southward. 

A common and characteristic species of Long Island Sound, forming very densely 
branching tufts. The branches are usually arched backwards and bear secund branch- 

lets which are much constricted at base. The arrangement of the tetraspores in cavi- 

ties can easily be seen in fresh or alcoholic specimens, but not well in pressed plants. 

It is principally on the authority of Zanardini that our species is united with his C. 

uncinata, and as he had plenty of material for comparison his opinion is probably cor- 

rect. The Adriatic specimens of C. uncinata which we have examined corresponded 

better with the var. filiformis than with the more common secund form of Long Island 

Sound. 

L. ROSEA, (Harv.) Thuret. (Chrysymenia rosea, Harv., Phye. Brit., Pl. 

358 a.—Chylocladia rosea, Harv., Ner. Am. Bor., Part II, p. 186.) 

Fronds rose-colored, compressed, hollow, triangular in outline, main 

divisions simple or once or twice forked, one and a half to three inches 

long, an eighth to a quarter of an inch broad, tapering at the apex, pin- 

nate with simple or pinnate, opposite, distichous branchlets, which are 

much contracted at the base; tetraspores tripartite, sunk in cavities in 

the cortex of branches. 

On stones and shells in ten fathoms. 

Portsmouth, N. H.; Newport, R. I., Harvey ; Gay Head, W. G. F.; 

Worthern Europe. 

A rare and beautiful species, easily distinguished from the last by being broader and 
flattened, with beautifully regular, opposite, distichous pinne. As far as we know, 

the cystocarpic fruit of this species has never been seen. It is tolerably abundant on 

shells of Mytilus, in company with Scinaia furcellata, off Gay Head. 

CHAMPIA. 

(In honor of I. Deschamps, a French botanist. ) 

Fronds filamentous, branching, hollow, nodose, formed of one or more 

layers of roundish-angular cells with cellular diaphragms at the nodes, 

traversed internally by a few longitudinal filaments ; tetraspores tripar- 

tite, scattered in the cortex; cystocarps as in Lomentaria. 

A small genus, comprising about a dozen species, most of which are tropical or Aus- 

tralian, our species, C. parvula, being the most widely diffused. The genus resembles 

Lomentaria very closely in the cystocarpic fruit. The fronds, however, are not only 

constricted at the joints, but are nodose throughout, a diaphragm composed of a sin- 

gle layer of cells extending across the nodes. The tetraspores are not contained in 
sunken cavities as in Lomentaria. A section of the cystocarps of C. parvula and L. 

uncinata shows the same arrangement of the spores, but in the first-named species 

the carpogenic cellis larger and projects further into the conceptacle. 
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C. PARVULA, (Ag.) Harv. (Chylocladia parvula, Phye. Brit., Pl. 210.— 

Champia parvula, Ner. Am. Bor., Part I, p.76.) Pl. XV, Figs. 2; 5. 

Fronds brownish red, globosely tufted, two to four inches high, intri- 

cately branching, branches opposite, alternate, or whorled, nodose, joints 

once or twice as long as broad, apices obtuse; tetraspores tripartite, 

scattered in the cortex; conceptacles scattered, sessile, ovoid, with a dis- 

tinct carpostome. 

On Zostera and alge below low-water mark. 

Common from Cape Cod southward; Europe; Pacific Ocean. 

A homely species, which does not collapse when removed from the water. The con- 

ceptacles are larger than in our species of Lomentaria, and better adapted for the study 
of the arrangement of the spores. 

SusorpER HYPNEZ. 

Fronds filiform or subcompressed, branching; tetraspores zonate; cys- 

tocarps external or partly immersed, filled with a spongy cellular mass, 

in which the spores are borne in small, scattered tufts on a branching 

filamentous placenta. 

A small suborder, in which the cystocarpic fruit is peculiar. Sections of the cysto- 

carps show a loose cellular structure which fills the interior, and scattered through 

the mass are small tufts of spores which remind one of the cystocarps of the Gigartinee. 

In the present instance, however, the spores are not arranged irregularly in globose 

groups, but they are attached to filaments which branch among the general cellular 

mass which fills the conceptacle. In the Notes Algologiques an account of the devel- 

opment of the fruit in H. musciformis is given by Bornet. 
i 

HYPNEA, Lam.x. 

(From Hypnum, a genus of mosses. ) 

Fronds filiform, virgately or divaricately branched, with subulate 

branchlets, composed of an internal layer of large roundish-angular cells, 

which become smaller outwards, and a cortex of small, colored, polygo- 

nal cells; tetraspores zonate, borne in swollen branchlets; cystocarps 

external, subglobose, borne on the branchlets, containing a placenta com- 

posed of filaments which form a network, to which are attached at inter- 

vals tufts of spores. 

A genus of about twenty-five or thirty species, most of which are tropical and rather 

ill-defined, since the sterile and fertile plants of the same species vary considerably 

in aspect. Most of the species have the tips of the branches swollen and rolled in- 

wards. The cystocarps are peculiar, and in sections one sees small tufts of pyriform 

spores, scattered through a nearly solid tissue composed partly of a network of branch- 

ing filaments which form a sort of placenta and partly of the cells of the frond itself. 

H. MUSCIFORMIS, Lam.x. 

Fronds filiform, purplish red, tufted, virgately branched, six to twelve 
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inches long, branches elongated, irregularly placed, clothed below with 

numerous, short, subulate branchlets, thickened and nearly naked near 

the apex, which is often much incurved ; tetraspores zonate, borne in 

somewhat swollen branchlets ; cystocarps subglobose, numerous, on di- 

varicately branched spinescent branchlets. 

New Bedford, Mass., Harvey ; Wood’s Holl, W. G. F.; Orient, L. L, 

Miss Booth ; and southward to the West Indies. 

In four or five fathoms of water. 

‘ A common species of the West Indies, and probably not rare in Long Island Sound, 

although not very common. It is usually found washed ashore in sheltered places 

like the Little Harbor, Wood’s Holl, after a heavy blow, where one sometimes finds 

intricately twisted tufts two feet in diameter. With us cystocarps have not been seen, 

but the frond is very well developed on our coast. It may be recognized by the yel- 

lowish-purple color, by the long branches covered with short, subulate branchlets, and 

especially by the swollen, naked apices, which are rolled strongly inwards or almost 

circinate. Fertile specimens from the West Indies are more robust and do not so fre- 

quently have inrolled apices. The species does not adhere well to paper in drying. 

SuporpDER GELIDIEZ. 

Fronds of a dense cartilaginous structure, filiform or compressed, 

branching; antheridia in superficial patches; tetraspores cruciate, borne 

in the cortical layer; cystocarps formed in swollen branches and com- 

posed of spores arranged singly or in short filaments on the surface of 

an axile or parietal placenta, carpostomes present, often two in number; 

Rather a small order of dark-colored, rigid sea-weeds, whose fronds are formed of 

densely packed cells, and whose cystocarps are born in swollen terminal branches, 

but are not strictly external. In Gelidium the spores are sessile on an axile placenta, 

and there are two carpostomes on the opposite surfaces of the fronds. In Pterocladia 

the placenta is attanched to the lateral wall of the cystocarp, the spores are borne few 

in a row, and there is but one carpostome. 

GELIDIUM, Lam.x. 

(From gelu, frost, and, secondarily, gelatine.) 

Fronds cartilaginous, terete or compressed, decompound-pinnate, - 

formed of long cylindrical cells in the axis, surrounded by roundish 

cells which become small and polygonal at the surface; antheridia in 

Superficial patches ; tetraspores cruciate, scattered in the cortex; cys- 

tocarps immersed in swollen branchlets, containing oblong or pyriform 

Spores borne on an axile placenta which is attached by filaments to the 

walls of the cystocarp; carpostomes usually one on each side of the 

frond. 

A genus of narrowly linear or nearly terete alge of a dense structure, found in nearly 

all parts of the world. The limits of the species are not well marked, because the 

ramifications on which the principal specific distinctions depend are very variable. 

The genus is recognized on our coast by the peculiar cystocarps, which are formed in 
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small branchlets, which become swollen and usually have an opening on each side for 

the escape of the spores. A longitudinal section shows an axile placenta which 

passes through the cystocarp, on which the spores are borne, not in chains but singly. 
Numerous filaments connect the placenta with the wall of the cystocarp. The ac- 

count given above of the frond applies merely to what one sees in sections of the ma- 

ture branches. A section of the younger portions shows that there is originally an 

axile filament, from which are given off other filaments which are nearly parallel to 
the axis, and which afterwards turn outwards and form the cortical layer, the cells 

of which they are composed becoming rounder and short. The genus differs from 

Pierocladia- merely in the position of the placenta, which in the last-named genus is 

not central, but is attached laterally to the wall of the cystocarp. 

G. CRINALE, J. Ag., Epicr. (Gelidiwm corneum, var. crinale, auct.— 

Acrocarpus lubricus and crinalis, Kiitz., Tab. Phye., Vol. XVII, Pls. 32, 

33.) 

Fronds cespitose, dark purple, setaceous, one to three inches high, 

primary axis procumbent, from which arise erect, subterete, once or 

twice pinnate branches, pinne distichous, alternate, short, patent, acute, 

often pinnatifid; tetraspores cruciate, borne in thickened subspathu- 

late or pinnatifid apices. 

Forming tufts on mud-covered rocks and stones at low-water mark. 

Portland, Maine; Red Hook, N. Y., Harvey; New Haven; Wood’s 

Holl, W. G. #.; Malden, Mass., Mr. Collins ; Europe; California. 

We have followed Agardh in separating the var. crinale from the polymorphic and 

very widely diffused G. corneum. The typical form of the latter occurs in Florida and 

on our west coast. G. erinale has been as yet recorded in but few localities, but it is 
probably common along our whole coast. It isa homely, insignificant species, usually 

not much thicker than a bristle,and forms small blackish patches on mud-covered 

rocks. 

SusorpER SOLIERIE. 

Fronds filiform or compressed ; tetraspores cruciate or zonate; cys- 

tocarps immersed in the frond, usually prominent at one side, spores 

arranged in short filaments and arranged in tufts around a large central 

carpogenic cell or a central placenta, which is attached to the wall of 

cystocarp by filaments; carpostome distinct. 

A small suborder, of which we have but a single species. It is characterized by 
having the spores produced few in a row and attached either, as in Solieria and 

Eucheuma, to a large central cell, or, as in Rhabdonia, to a large cellular placenta at 

the center of the cystocarp. Whether Rhabdonia should be united in a suborder 

with Solieria is perhaps doubtful. By some the genus is considered to be related to 

the Rhodymeniew, and its affinity to Rhodophyllis and perhaps Luthora is not remote. 

RHABDONIA, Harv. 
(From pafdoc, a wand.) 

Fronds deep red, cylindrical or nodose, branching, formed of an axis 

composed of slender, branching, longitudinal filaments surrounded by 
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a layer of large roundish-angular cells and a cortical layer of smaller 

cells; tetraspores zonate, scattered, immersed in the cortex; cysto- 

carps immersed in the frond, and projecting at one side, opening by a 

distinct carpostome, inclosing tufts of spores arranged in short, dense 

filaments, surrounding a globose, cellular, central placenta, connected by 

filamentous bands with a plexus of the axial filaments which surrounds 

the sporiferous mass. 

A genus comprising from fifteen to twenty species, the greater part of which are con- 

fined to Australia, divided by Agardh into two subgenera, in one of which the frond is 

cylindrical and in the other constricted at intervals. Our species belongs to the first 

division, and the frond resembles closely that of Cystoclonium purpurascens, and the 

same is true of the tetraspores. The cystocarps are large, and project on one side. 

The genus is placed by Agardh near Solieria, but in that genus the spores are placed _ 

around a very large central carpogenic cell, while in Rhabdonia they are attached to a 

large, solid, central placenta formed of cells. The placenta is attached to the walls of 

the cystocarp by numerous bands of interwoven filaments, between which are the 

sporiferous masses, which consist at maturity of short filaments, whose cells are changed 

into spores, which are not held together by a gelatinous envelope as in Champia. 

R. TENERA, Ag. (Gigartina tenera, J. Ag., Symb.—Solieria chordalis, 

Harv. (non Ag.), Ner. Am. Bor., Part II, p. 121, Pl. 23 a.—Rhabdonia 

tenera, J. Ag., Spec.—R. Baileyi, Harv. MSS., Am. Journ. Science, Vol. 

VI, p. 39.) PL. XIV, Fig. 2. 
Fronds deep red, from six inches to a foot and a half long, cylindrical, 

attached by a small disk, simple below, above densely branched, alter- 

nately decompound, branches long, virgate, erect, tapering at the base 

and apex, and furnished with numerous, linear, fusiform branchlets ; 

tetraspores zonate, scattered in the cortex; cystocarps numerous, 

immersed, but projecting at one side. 

In warm, quiet bays, in shallow water. 

Common from Cape Cod southward; Goose Cove, Gloucester, Mass., 

W. GF. 

A characteristic species of Long Island Sound, and only known in one locality north 

of Cape Cod, but extending southward to the West Indies. It forms beautiful tufts 

often two feet long, in muddy places around wharves and in sheltered places, and is 

not likely to be mistaken for any other plant, except possibly for a large form of 

Cystoclonium purpurascens. The procarps consist of three cells, and from the inner- 

most or that nearest the axis grows a long trichogyne, which curves round in a tor- 
tuons fashion, and makes its way to the surface, reminding one of the trichogynes of 

Halymenia ligulaia, figured by Bornet. The section of the cystocarp given by Harvey 

in the Nereis does not pass through the center, and the cystocarp is not a closed cay- 

ity, as supposed by Harvey, but has a distinct carpostome ; nor are the spores pyri- 

form and attached to separate pedicels, but they are formed from the cells of short 

filaments. 
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SusorpER SPONGIOCARPE. 

Fronds solid, cylindrical, branching; antheridia in spots on upper 

part of fronds; tetraspores cruciate, immersed in the cortical filaments ; 

cystocarps in external wart-like protuberances, composed of parallel 

filaments, spores obovate, densely packed around the surface of a cellu- 

lar mass which surrounds the tip of a short pedicel. 

The present suborder was made by J. G. Agardh and Harvey to include a single 

species, Polyides rotundus, a species in several respects anomalous. The development 

of the cystocarps of that species was first made out by Thuret and Bornet, and a de- 

tailed account was published in the Etudes Phycologiques. In its development the 

cystocarp of Polyides resembles that of the genus Dudresnaya. There is produced from 

the cells at the base of the trichogyne a number of filaments which wind amongst the 

short filaments, of which the wart-like bodies near the tips of the fronds are formed. 

These filaments come in contact with certain cells of the protuberances, which then 

divide and preduce the spores. Although this indirect fertilization of the carpogenic 

cells by means of winding filaments is the same as is found in Dudresnaya, the mature cys- 

tocarp is different inthe two genera. In Polyides the ripe spores are arranged i a regu- 

lar layer around a small placenta, which is borne on a short pedicel produced from the 

carpogenic cell. In Dudresnaya coccinea the spores are irregularly grouped around a 

placenta surrounding the carpogenic cell itself. In D. purpurifera, however, accord- 

ing to D. Bornet, the cystocarps more nearly resemble those of Polyides, and he thinks 

it not impossible to unite the two genera in one suborder. 

POLYIDES, Ag. 

(From zoAve, many, and wea, form.) 

Fronds cylindrical, dichotomous, composed of interlaced branching 

filaments, consisting of elongated cells and curving outwards at the sur- 

face so as to form a cortical layer of horizontal filaments; antheridia in 

patches on the upper part of frond, consisting of short, densely packed 

filaments bearing clusters of antherozoids; tetraspores cruciate, im- 

mersed in the cortical layer; cystocarps in wart-like protuberances on 

the upper part of the frond. 

P. ROTUNDUS, Grev.; Phyc. Brit., Pl. 95. 

Fronds blackish red, cylindrical, cartilaginous, three to six inches 

long, attached by a disk, with an undivided stipe, which becomes above 

repeatedly dichotomous, apices obtuse; warts flesh-colored, numerous 

on the upper divisions of the frond. 

On stones in deep pools and in deep water. 

Common from New York northward; Europe. 

A species easily recognized by its regularly dichotomous, cylindrical frond, by its 
dark, almost black, color, and dense cartilaginous substance. When sterile it might 

be mistaken for Furcellaria fastigiata, a common species of Northern Europe, which 

may be expected to occur on our coast. In fruit, however, they are easily distinguished, 

since the cystocarps of Polyides are borne in external warts, while those of Furcellaria 
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are in the somewhat swollen tips of the frond. The present species is usually found 
washed ashore from deep water, but on the northern coast is found also in deep tide- 

pools. When dried it becomes brittle and does not adhere to paper. 

SusorDER SPH AXSROCOCCOIDE. 

Fronds cylindrical or membranaceous, substance often very delicate; 

antheridia forming superficial patches or occasionally contained in 

sunken cavities; tetraspores cruciate, zonate, or tripartite, often col- 

lected in spots (sori) on the surface; cystocarps external, hemispherical 

or flask-shaped, spores arranged in moniliform filaments, which radiate 

from a basal placenta, carpostome distinct. 

The present suborder is by Agardh and some other writers divided into two, the 

Spherococcoidee, which include rather coarse cartilaginous alge, which are cylindrical 

or somewhat compressed, but hardly membranaceous, and the Delesseriew, which are 

rosy-red and of delicate texture and distinctly membranaceous. The fruit, however, 

is very similar in both groups. The spores are arranged in subdichotomous filaments, 

which radiate from a basal placenta, which in some genera, as Gracilaria, projects far 

into the cavity of the cystocarp. The suborder differs from the Ihodymeniee in that 

the monitiform arrangement of the sporiferous filaments is preserved even at matu- 

rity, and the filaments are distinct from one another and not held together by a gelat- 

inous envelope. It must, however, be admitted that there are genera which seem to 

indicate a close relation between the two suborders. 

GRINNELILIA, Harv. 

(Named in honor of Mr. Henry Grinnell, of New York.) 

Fronds rosy-red, occasionally purple, delicately membranaceous, with 

a slender percurrent midrib, composed of a single layer, at the midrib 

of several layers, of large polygonal cells; antheridia in tufts on both 

sides of the frond; tetraspores tripartite, in swollen spots on the frond; 

cystocarps sessile on the frond, flask-shaped, spores in dichotomously 

branching filaments arising from a basal placenta. 

A genus comprising a single species, which is found from Cape Cod to Norfolk, sep- 

arated from Delesseria because the tetraspores are formed in incrassated spots on the 

‘frond. The genus is too near Delesseria, of which it should perhaps form a subgenus, 

G. AMERICANA, Harv., Ner. Am. Bor., Part II, Pl. 21b. (Delesseria 

Americana, Ag.— Aglaiophyllum Americanum, Mont.— Cryptopleura 

Americana, Kiitz.) Pl. XIII, Figs. 2-4. 

_ Exs.—Alg. Am. Bor., Farlow, Anderson & Eaton, No. 64. 

Fronds dicecious, four inches to a foot and a half long, one to four 

inches wide, lanceolate, tapering at the extremities, occasionally bifid 

or proliferous, margin smooth or wavy; antheridia in small spots on 

both sides of the frond; tetraspores scattered over the frond in thickened 

spots; cystocarps scattered, sessile, flask-shaped. 

S. Miss. 59 11 
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On wharves, shells, stones, and sponges below low-water mark, and 

extending to several fathoms. : 

Cape Cod, southward. 

This, with the exception perhaps of Dasya elegans, is the most beautiful alga of 

Long Island Sound. Itis often found in tufts on wharves below low-water mark, and 
it flourishes in rather warm, shallow bays. It is met with at all seasons of the year; 

and, according to Miss Fisher, of Edgartown, the ladies of Martha’s Vineyard collect 

it in winter, when it is found in considerable quantities on the ice. The male plant 

is smaller than the cystocarpic, and the antheridia may be detected by the naked eye 

in the form of small, whitish, glistening spots. The walls of the conceptacles are 

thinner than those of Delesseria. The swellings in which the tetraspores are borne 
can hardly be called warts, and the figure given by Harvey in the Nereis is somewhat 
exaggerated. The surface of the frond is raised, and becomes more or less convex, 

but there are no such irregular projections as represented in Harvey’s figure. 

DELESSERIA, Lam.x. 

(In honor of Baron Benjamin Delessert.) 

Fronds bright red, thin, membranaceous, laciniate or branched, cos- 

tate, and often with lateral veins, composed of a single or a few layers 

of large polygonal cells; antheridia in spots on the frond; tetraspores 

tripartite, grouped in spots (sori) on the frond or on marginal leaflets ; 

cystocarps external, sessile, with a basal placenta, from which radiate 

the numerous subdichotomous, sporiferous filaments. 

A beautiful genus, comprising fifty or more species, distributed all over the globe. 

They are of delicate texture and rosy-red color, and are generally leaf-like in appear- 

ance, although some are narrowly linear. The genus is not likely to be mistaken for 

any other on our coast, unless it be Grinnellia, in which the tetraspores are borne in 

thickened portions of the frond. The fronds, when young, are more or less leaf-like 

and provided with a midrib, and generally also with lateral nerves; and, as they 

grow older, they become more or less stipitate by the wearing away of the blade of 

the leaf, which leaves the thickened midrib either naked or with a small winged 

margin. When still more advanced, owing to the growth of the laziniw and the 

wearing away of the lateral nerves, the stipes appear to branch and to bear several 

leaf-like fronds. In some species the membranous portion of the fronds consists of a 

single layer of cells, which are rectangular when seen in section and polygonal seen 

from above. At the veins the cells form several layers, and in some species it is only 

at the tip that the fronds are formed of a single layer. When the cystocarps are 

formed, the cells are divided by numerous partitions parallel to the surface of the 

frond, and the wall of the conceptacle, when mature, consists of several layers of cells, 

all of about the same size and smaller than the cells of the frond. 

D. sInvosa, Lam.x.; Phye. Brit., Pl. 259. 

Fronds four to eight inches long and two to four broad, stipitate be- 

low, stipe often elongated and branched, with oblong or obovate, deeply 

sinuate or pinnatifid toothed leaves, midrib percurrent, lateral veins 

opposite, extending to the laciniw ; tetraspores tripartite, either borne in 

small lateral leaflets or in patches following the veins; cystocarps ses- 

sile, generally on the veins, hemispherical, with a distinct carpostome. 

On alge, generally in deep water. 
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From New Haven northward. 

One of the more common floridew north of Cape Cod, and not rare in the colder 

waters of Long Island and Vineyard Sounds. It is found all the year, but especially 

in the autumn and winter. It is at once recognized by the presence of a midrib and 

lateral veins and by its general resemblance in outline to an oak-leaf. 

D. ALATA, Lam.x.; Phye. Brit., Pl. 247. 

Fronds two to four inches long, an eighth of an inch wide, stipitate 

below, above pinnately decompound, divisions linear, margin entire, 

costate, lateral veins scarcely visible; tetraspores tripartite, borne in 

the apices of the segments or in special leailets; cystocarps hemispheri- 

cal, on the upper veins. 

Var. ANGUSTISSIMA, Harv., Phye. Brit., Pl. 83. 

Fronds very narrow, blade of the leaflets almost wanting. 

From Boston northward, with the last ; Europe. 

A common species of Northern New England, but not yet found south of Cape 

Cod. Our form is uniformly narrower than the common European form, and there is 

scarcely a trace of lateral veins. Hypoglossum Grayanum, Reinsch, Contributiones ad 

Algologiam et Fungologiam, p. 55, Pl. 42, appears to be the same as D, alata of the New 
England coast. 

D. LUpRIEuR, Mont.; Ner. Am. Bor., Part II, Pi. 22 ¢ (Hypoglos- 

sum Leprieurii, Kiitz.—Caloglossa Leprieurii, J. Ag., Epicr.) 

Fronds purple, one to two inches high, about a tenth of an inch wide, 

dichotomous, articulato-constricted, costate, proliferous from the costa, 

segments linear-lanceolate, attenuate, rhizoids and new leaflets formed 

at the constrictions; tetraspores tripartite, in oblique lines extending 

from the midrib to the margin; cystocarps sessile on the midrib. 

West Point, Bailey ; Fort Lee, N. Y., Mr. Averill ; Harlem River, 

C. H. Peck; and common southward. 

This small species inhabits tidal rivers where the water is warm, and is found on 

wood-work, stones, and water-plants. It is probably not rare near New York, and on 

our Southern Atlantic coast itis common. It extends to the West Indies, and is also 

found in the warmer waters of both hemispheres. It is distinguished at once from 
our other species by its small size, purple color,and very thin constricted fronds. 

The species was placed by Harvey in the subgenus Caloglossa, which is separated as a 

distinct genus by Agardh in his Epicrisis. 

GRACILARIA, Grev. 

(From gracilis, slender. ) 

Fronds filiform or compressed, carnoso-cartilaginous, dichotomous or 

irregularly decompound, composed of an inner layer of large angular 

cells, which become smaller outwards, and a cortical layer of small col- 

ored cells; antheridia in cavities sunk in the cortex or superficial; 

tetraspores cruciate, dispersed in the cortical layer; cystocarps exter- 

nal, sessile, spherical or conical, with a large cellular placenta at the 
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base, from which radiate the sporiferous filaments, pericarp thick and 

connected with the placenta by slender filaments. 

A genus containing not far from forty species, none of which really deserve the generic 
name, for they are usually coarse and often decidedly cartilaginous. The specific dis- 

tinctions are principally derived from.the branching, which in the present genus is 

very variable. Some of the species, as G. lichenoides, are used as food. 

G. MULTIPARTITA, J. Ag.; Phye. Brit., Pl. 15. 

Fronds purplish red, four to twelve inches long, compressed or sub- 

membranaceous, deepiy cleft vertically in an irregularly dichotomous 

or palmate manner, divisions linear wedge-shaped, acute; cystocarps 

large, conical, scattered over the frond. 

Var. ANGUSTISSIMA, Harv. 

Fronds narrow, nearly filiform below, compressed above, irregularly 

dichotomous, the apices frequently palmately divided. 

On stones and on muddy bottoms below low-water mark. 

Massachusetts Bay, Harvey, and common from Cape Cod southward; 

Europe; California. 

A coarse and yariable species, which is generally of a dingy purple color. The 

limits of the species are difficult to fix. Occasionally one finds with us specimens as 

broad as the common European form, but on the coast of California, and especially of 

Florida, one finds forms which look like large Rhodymenia. Most of our specimens 

are narrower than the type, and the var. angustissima of Harvey, it must be confessed, 

has more the habit of G@. compressa than of G. multipartita. At Orient we have seen 

what we supposed was G. confervoides, but unfortunately our specimens were mis- 

placed. : 

SusorpER RHODOMELE ZG. 

Fronds usually filiform and branching, sometimes membranaceous or 

(in exotic genera) reticulate; antheridia ovate or lanceolate in outline, 

formed by the transformation of monosiphonous branchlets, occasionally 

covering the surface of discoidal branches; tetraspores generally tripar- 

tite, borne either in localized portions of the fronds or in specially modi- 

fied branches (stichidia); cystoecarps external, with a distinct ovate or 

urceolate conceptacle or pericarp, spores pyriform, borne on short stalks 

given off from a basal placenta. 

The largest suborder of the Floridew, and one containing many of the most beanti- 

ful sea-weeds. The suborder is mainly characterized by the cystocarpic fruit, which 

is external,and has the spores borne separately on short stalks which arise from a 

placenta which surrounds the carpogenie cell at the base of the conceptacle. In the 

Dasye, however, the filaments which bear the spores branch and fill the larger por- 

tion of the conceptacle, but we have not thought it advisable to separate them as a 
suborder. The antheridia, except in the genus Chondriopsis, where they assume a pecu- 

liar shape, form ovate or siliculose tufts, generally developed from monosiphonous 

branchlets or rather hairs. The position of the tetraspores varies in the different 

genera. In some cases the branchlets become broadly ovate and the tetraspores are 
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borne in parallel rows. Such collections of tetraspores are called stichidia. The 

fronds in the present suborder vary greatly. In the more beautiful genera of tropical 

regions they are in the form of complicated net-works or in membranes in which the 

cells are arranged in regular order, but in the majority of the genera the fronds are 

filiform and branching and generally beset, at least at some seasons, with delicate 

hairs. In most of the genera represented on our coast the fronds have a polysiphonous 

axis, that is, on cross-section there is seen to be a central cell surrounded by a circle 

of large cells, and in longitudinal sections there is a central filament composed of large 

cells, and on each side a lateral filament whose cells correspond in length to those of 

the central filament, the upper and lower walls of the three cells forming two parallel 

lines. 

Fronds flattened.....-. eB nse ee aN ares S| ME Te: . ofi We Odonthalia. 
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1. Tetraspores borne in the smaller branches .........-.. Bene tories 2, 
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2. Superficial cells small, irregularly placed.........--.----..-----+ 3 

Superficial cells, at least in the younger branches, in transverse 

HAIN] i Soe cy. F ops, Ae a) ais Gyoidis BeOS Co ECG n EE DOR Polysiphonia. 

seepranches filiform throughout .. 2.2.2.2 252 -.-----,500- Rhodomela. 

Ultimate branches club-shaped, much attenuated at base . Chondriopsis. 

4, Fronds beset with monosiphonous branchlets. -...-.-------- . Dasya. 
Fronds without monosiphonous branchlets, superficial cells quad- 
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CHONDRIOPSIS, J. Ag. 

(From yovdpor, cartilage, and oxic, an appearance. ) 

Fronds brownish red, terete or subcompressed, pinnately decompound, 

branches virgate, much constricted at the base, composed of a monosi- 

phonous axis surrounded by a few (4-6) siphons and surrounded by see- 

ondary siphons, cortex of small polygonal cells; antheridia borne in 

short disk-like branchlets covering both surfaces except at the margin; 

tetraspores tripartite, in club-shaped branchlets; cystocarps sessile, 

ovate, with a distinct carpostome, spores pyriform, on short pedicels 

from a basal placenta. 

A genus of which about twenty species have been described, which inhabit princi- 

pally the warmer parts of the world, some being widely diffused. They are as a whole 

difficult to distinguish, the specific marks being principally the ramification and shape 

of the branchlets, points in which the different species vary very much. The anther- 

idia are very peculiar. On the upper branches are borne flattened, more or less in- 

curved, disk-shaped branches, whose margin is wavy. The antheridia cover both 

sides of these discoidal branches, except at the margin, which is composed of large 

hyaline cells. The fronds are intermediate between those of Rhodomela and Laurencia, 

and the branchlets are always much constricted at the base. Most of the species were 

formerly included by Lamouroux and others in the genus Laurencia. By C. A. Agardh 
they were, in the Species Algarum, placed in Chondria, a genus retained by Harvey in the 

Nereis. Since as originally defined the genus Chondria embraced alge of rather remose 
relationship to one another, J. G. Agardh, in the third volume of his Species Algarum, 

separated the present group, under the name of Chondriopsis, the name Chondria being 
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abandoned altogether. The habit of the species of the present genusis much like that 

of Laurencia, but the polysiphonous character of the fronds is more evident, the sub- 

stance more delicate, and the branchlet$§ more distinetly club-shaped than in that 
genus. Asin Laurencia, the apices are all depressed, the growing point being sunk in 

a hollow concavity, from which, as well as from the younger part of the fronds, project 
numerous tufts of hyaline, dichotomous, monosiphonous filaments. 

C. DASYPHILA, Ag. (Laurencia dasyphila, Phye. Brit., Pl. 152.) 

Fronds dicecious, four to eight inches high, broadly pyramidal in 

outline, cylindrical, robust, densely branched, generally with a percur- 

rent axis and alternate, spreading, pinnately decompound branches, ulti- 

mate divisions short, club-shaped or top-shaped, very obtuse at apex 

and much constricted at base; cystocarps sessile on very short branch- 

lets. 

Var. SEDIFOLIA, Ag. (Chondria sedifolia, Ner. Am. Bor., Part I, 

PL. 18 g.) 

Branches fasciculate, approximate, branchlets obovate-oblong. 

On rocks and stones at low-water mark, and on Zostera. 

Common from New York to Cape Cod; Europe. 

A rather coarse species which does not collapse when removed from the water, but 

which glistens on account of the water held by the tufts of hyaline filaments at the 

tips of the branches. The species is recognized by its coarseness and broadly pyra- 

midal outline and by its club-shaped ultimate divisions. The variety has rather less 

obtuse tips and isnot uncommon. In spite of its coarseness, the species quickly decays 

in fresh water. 

C. TENUISSIMA, Ag. (Laurencia tenuissima, Phye. Brit., Pl. 198.— 

Chondria tenuissima, Ner. Am. Bor., Part Il, Pl. 18; Etudes Phycol. 

Pls. 43-48.) 

Fronds dicecious, four to eight inches high, narrowly pyramidal in 

outline, cylindrical, slender, rather loosely branched, with a percurrent 

axis and long, suberect, alternate, virgate, pinnately decompound 

branches, ultimate branchlets narrowly fusiform, attenuated at both 

extremities. 

Var. BAILEYANA. (Laurencia Baileyana, Mont., Ann. Sci. Nat., Ser. 3, 

Vol. II, p. 63.—Chondria Baileyana, Harv., Ner. Am. Bor., Vol. II, 

Pl. 18 a.—Chondria striolata, Farlow, List of Marine Algz.) 

Branches erect, subsimple, beset with slender curved branchlets, which 

are much attenuated at base and blunt at the apex. 

On stones at low-water mark. 

Squam, Mass., and common in Long Island Sound; Europe. 

A variable species, distinguished from the last by its lighter yellowish color, less 

dense branching, and slender fusiform branchlets. The typical form is common with 

us, but not so common as variety Baileyana, which was considered by Agardh to be 

the same as C. striolata Ag. The species seems to us rather to be a form of C. tonwis- 
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sima, but it must be confessed approaching C. dasyphylla. Bailey was inclined to refer 
it to C. dasyphylla. He quotes Montagne, who first described the species, as Laurencia 

dasyhhylla, as follows: ‘‘ Notwithstanding the close affinity of this alga;to Laurencia 

tenuissima and to L. dasyphylla, it cannot be confounded with either of them. The 

absence of ramification distinguishes it sufficiently from the first, and the form of the 

ramenta does not permit it to be referred to the second, from which it is in other re- 

spects quite distinct.” Just what is meant by the ‘‘absence of ramification,” by which 

L. Baileyana is to be distingished from L. tenuissima, is not easy to see. 

C. LITTORALIS, (Harv.) J. Ag. (Chondria littoralis, Ner. Am. Bor., 

Part II, p. 22.) 

“Fronds robust, elongate, subdichotomous or irregularly much 

branched, branches flexuous, attenuated, with rounded axils, ramuli 

scattered or crowded, fusiform, attenuated at the base and apex, simple 

or pinnulated, acute.” (Harvey, 1. c.) 

Wood’s Holl, Mass., W. G. F. 

The description taken from the Nereis applies pretty well to a specimen collected at 

Wood’s Holl. We have seen several specimens of the species collected at Key West. 

It is dark colored and coarse, but has the branching and habit of C. tenwissima. The 

Key West specimens are reddish yellow, perhaps owing to exposure to the sun. Spe- 

cies of the present genus vary so much in appearance, according as they are more or 

less thoroughly ‘‘squashed” in pressing, that the determination of dried specimens fre-- 

quently has but little value. 

C. ATROPURPUREA, (Harv.) J. Ag. (Chondria atropurpurea, Harv., 

Ner. Am. Bor., Part II, Pl. 18 e.) 

Fronds four to six inches high, robust, very densely branched; branches 

patent, secondary branches tapering at the base and apex, beset with 

scattered fusiform ramuli. 

Var. FASCICULATA, Farlow. 

Secondary branches borne in clusters; eystocarps proaaly ovate, sessile 

on short lateral branchlets. 

From Charleston, 8S. C., southward, Harvey. Var. fasciculata, Fort 

Hamilton, N. Y. 

The characters of the present species are not well defined. Specimensfrom Charleston, 

determined by Harvey himself, are robust and have the ultimate branches scattered, but 

unfortunately they are without fruit. What has been supposed to be a variety of the 

same species occurs rather commonly on the coast of California, and was distributed in 

the Alg. Am. Bor., No. 57. It is, however, not beyond question whether the form dis- 

tributed should not rather have been referred to C. nidifica, Hary., described in the 

Supplement to the Nereis The plant which is here described as var. fasciculata is less 

robust than specimens from California and Charleston, but resembles them in the dark 

color and secondary branches which taper at both extremities. It differs from Charles- 

ton specimens in having the branches in tufts, in which respect it resembles some Cal- 

ifornian specimens. Whether the New York form should be considered a variety of’ 

C. atropurpurea rather than C. nidifica is perhaps doubtful. 
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ODONTHALIA, Lyngb. 

(From odove, a tooth, adc, the sea.) 

Fronds dark purple, plane, deeply distichously pinnatifid, with a 

rudimentary midrib, margin alternately toothed, formed of oblong inter- 

nal cells and small irregularly shaped cortical cells; tetraspores tripar- 

tite, arranged in two rows in short, corymbose, stipitate, lanceolate 

branchlets (stichidia), which are marginal and generally axillary ; cys- 

tocarps similarly placed, ovate, with a distinct carpostome and pyriform 

spores borne on a basal placenta. . 
A small genus of seyen or eight species, which are confined mainly to the colder 

waters of the northern hemisphere. O. dentata occurs in the North Atlantic, extend- 

ing as far southas Halifax. Several other species inhabit the North Pacific, especially 

the vicinity of Kamtschatka, one species occurring as for south as Japan and another 

in California. The species are dark and opaque, and the polysiphonous structure is 

scarcely visible in the older parts of the fronds, but is clearly seen in young shoots, 

especially in-adventitious growths. 

O. DENTATA, Lyngb.; Phye. Brit., Pl. 34. 

Exs.—Alg. Am. Bor., Farlow, Anderson & Eaton, No. 56. 

Fronds four to twelve inches long, quarter of an inch broad, decom- 

poundly pinnate, branches oblong, deeply pinnatifid or bipinnatifid, 

lacinie alternate, linear, sharply inciso dentate toward the truncated ex- 

tremities ; tetrasporic and ecystocarpic branchlets clustered, axillary. 

Halifax, N. 8., and several localities on the Saint Lawrence River. 

This species has not yet been found within our limits, but may be expected on the 

Maine coast. It is easily recognized by its color and ramification, and does not adhere 

to paper in drying. As arule, American forms of this species are narrower than the 

common British form, but they are not distinct, and at Halifax the common British 

form was dredged by Professor Hyatt in abundance. The 0. furcata of Reinsch, 

Contributiones ad Algologiam et Fungologiam, p. 58, Pl. 42 a, is apparently the com- 

mon narrow form of the present species. 

RHODOMELA, J. Ag. 

(From podeoc, red, and pedac, black.) 

Fronds dark red, filiform or subcom pressed, pinnately decompound, 

branches filiform, not contracted at base, composed of a monosiphonous 

axis surrounded by several siphons and a thick cortex of small, irregu- 

larly placed, polygonal cells; tetraspores tripartite, borne in the ultimate 

branches ; cystocarps sessile or pedicellate, spores pyriform, on short 

stalks from the basal placenta. 

A small genus of dark-colored algx, confined to rather high latitudes in both hemi- 

spheres. It is connected by the genus Rytiphlea with Polysiphonia. The polysiphonous 

character of the frond is seen at the tip, and in most species cross-sections of the stem 

show a circle of large ce}ls surrounding the axial cell and a thick cortical layer. When 

young the species are covered with dichotomous hairs. The genus is distinguished - 

.at sight from Chondriopsis by not having branchlets constricted at the base. 
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R. SuBFuUSCcA, Ag.; Phye. Brit., Pl. 264. 

Exs.—Alg. Am. Bor., Farlow, Anderson & Eaton, No. 55. 

Fronds six inches to a foot and a half long, terete, pinnately decom- 

pound, branches virgate, lower branchlets patent, subulate, the upper 

fasciculato-corymbose ; tetraspores prominent in subtorulose branchlets; 

cystocarps sessile, ovato-globose. 

Var. GRACILIOR, J. Ag. (Khodomela gracilis, Harv., Ner. Am. Bor., 

Part II, Pl. 13 c.) 

Fronds slender ; tetrasporic branches distinctly torulose. 

In deep tide-pools and at a depth of several fathoms. 

Throughout our whole limits; Europe. 

A species which varies very much with the time of year and the place of growth. 

It is usually common in the spring months, when it is often washed ashore, and in the 

summer and autumn it is occasionally found, especially in dredging, in a denuded 

form, nothing remaining but the older branches, which are perennial and which give 

rise the following season to rather delicate new branches. Asusually seen on Cape Ann 

the fronds are short, robust, and dark colored, even in early spring, while at Wood’s 

Holl and in Long Island Sound the common spring form is much attenuated, delicate, 

and of a brighter red color, forming the Rhodomela Rochei of the Nereis. In spite of 
the difference in aspect, the extreme forms are connected by numerous transitional 

stages which make it impossible to admit a specific distinction. By Agardh 2. Rochei 

_is considered to be the spring form of the typical 2. subfusca, but we are more inclined 

to regard it as the young of the var. gracilior, which is more common south of Cape 

Cod, the type occurring northward. The species does not adhere well to paper. 

POLYSIPHONIA, Grey. 

(From zo2ve, many, and cidwr, a tube.) 

Fronds filamentous or subcompressed, distichously or irregularly 

branching, formed of a monosiphonous axis and several (4-20) siphons, 

often with secondary siphons, and either naked or with a cortical layer 

of irregular cells, furnished with numerous tufts of hyaline, monosipho- 

nous, dichotomous filaments; antheridia lanceolate in outline, borne on 

the dichotomous filaments; tetraspores tripartite, in one, rarely in two, 

rows, in the slightly altered upper branches ; cystocarps ovato-globose 

or urceolate; spores pyriform, on short pedicels borne around a basal 

carpogenie cell. 

The largest genus of Floridew, of which more than two hundred species have been 
described, but not all of which can be considered valid. They abound in all parts of 

the world, especially in warm, shallow waters. Some are perennial, but the majority 

are annual and disappear during the winter. They are easily recognized at sight by 

the structure of the frond and the tetraspores, which are almost always in a single row 

in the upper branches, rarely in a double row, and not in swollen special branches or 

stichidia, as in Bostrychia, which is nearly related to Polysiphonia. The growth is from 
a single apical cell, from which is formed a monosiphonous axis. By tangential di- 

visions of the upper cells there is formed a number of peripheral cells and a central 
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cell. The peripheral cells are similar to one another and of the same length as the 

central cell, and, as the successive secondary cells lie exactly or nearly exactly over 

ene another, the mature frond appears to” be composed of a central filament or axis 

surrounded by a number of secondary filaments or siphons, as they are termed in speak- 

ing of the present genus and its allies. There is formed in some species a second set 

of cells alternating with the siphons, and also corticating, generally irregularly sinuous 

cells, which cover the surface. The tetraspores, according to Prof. E. P. Wright, are 
formed by out-growths from the axial cell. The antheridia are borne on the delicate, 
colorless filaments which form tufts on the younger parts ofthe frond. The filaments are 

dichotomous and the antheridia cover the lower cells of one of the forkings, the branch 
Sometimes being prolonged beyond, when the antheridia are said to be mucronate. 

The cystocarps are terminal on short branches, and contain within a pericarp, whose 

cells are arranged in longitudinal series, pyriform spores on short stalks around a small 

basal placenta. Some of our species are not well defined, and a prolonged observation 

on the shore, especially during the spring months, is necessary before the limits of 

some species can be accurately fixed. 

Sect. I. Siphons four, cortications wanting. 

P. URCEOLATA, (Dillw.) Grev.; Phye. Brit., Pl. 167. 

Fronds deep red, becoming blackish, cespitose, three to ten inches 

high, setaceous, branches subdichotomous, with short, alternate, patent 

or recurved, decompound branchlets, siphons four, cells below 4-5 

times longer than broad, becoming shorter above; cystocarps on short 

lateral branches, urceolate, with a distinct neck; antheridia linear- 

oblong, mucronate. 

Var. FORMOSA, Ag. (Polysiphonia formosa, Phye. Brit.) 

Filaments soft and flaccid, branches long, flexuous, branchlets some- 

what attenuated, cells 5-10 times as long as broad. 

Var. PATENS, Grev. (LP. subcontorta, Peck, Twenty-third Report New 

York State Botanist.) 

>ranches numerous, recurved or revolute. 

On wharves and rocks at low-water mark. 

From New Jersey northward; Europe; California. 

A common perennial species, most abundant in the spring, when it has a deep blood- 

red color. It is frequent on old wharves and wood-work and on the under surface of 

rocks near low-water mark, where it forms small turfs, in company with Callithamnion 

Rothii. The var. formosa is found only in the spring, and is softer, forms longer 

tufts, and has longer cells than the type. It is the only form of the species which 

adheres well to paper or which can lay claim to beauty. It is especially luxuriant in 

April at Wood’s Holl and the region of New Bedford, and forms dense tufts sometimes 

a foot long. As usually seen in summer, the species is blackish and setaceous and 

covered with diatomes. The var. patens, which differs somewhat in general habit from 

the type, is not uncommon with us.. Through the kindness of Mr. Peck, we have been 

able to examine a specimen of his P. subcontorta, which, judging from the description 

in the Twenty-third Report, seemed to be closely related to, if not a form of, P. Har- 

veyi. An examination of the specimen, however, seems to us to show that it is var. 

patens of the present species, which it resembles in microscopic characters. 

P. SUBTILISSIMA, Mont. 

Filaments densely tufted, two to four iuches long, purplish brown, 
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rising from a creeping base, capillary, alternately decompound, branches 

multifid, attenuate, branchlets filiform, internodes once and a half as 
long as broad. 

Var. WESTPOINTENSIS, Harv, 

More slender and delicate. 

Jackson Ferry, N. Y.; Newburyport, Mass., Harvey; Providence, R. 

I., Mr. Olney ; Gloucester, Mass.? W.G.F. The variety at West Point. 

The present species is with difficulty distinguished from P. Olneyi, which, in its turn, 

too closely approaches P. Harveyi. The two last-named species are attached by a 

small disk, and the filaments do not rise from a creeping base, as in the present spe- 

cies. The vertical filaments of P. subtilissima are of a purple color, and are fine and 

soft, and the cells are not much longerthan broad. We have seen specimens collected 
by Mz. Olney near Providence which may with certainty be referred to the present, and 

have found floating in ditches at Gloucester tufts of a very dark, delicate species which 

may probably be referred to it. The specimens were apparently washed from some 

muddy shore, but the creeping basal filaments could not be seen. Gloucester col- 

lectors should search for the plant in muddy ditches towards Little Good Harbor. 

P. OunEyYI, Harv., Ner. Am. Bor., Part II, Pl. 17 b.—Dough Balls. 

Fronds brownish red, densely tufted, from two to five inches high, 

filaments capillary, much branched, branches patent or divaricate, 

decompound, attenuated above, with scattered slender branchlets, 

internodes three or four times as broad below, becoming shorter above; 

antheridia ellipsoidal, not mucronate; cystocarps broadly ovate, nearly 

sessile. 

On Zostera. 

From New York to Halifax, most common south of Cape Cod. 

The present species passes by numerous forms into P. Harveyi, and in spite of the 

marked difference in the typical forms of the two species, the question remains to be 

settled whether P. Olneyi is not a slender variety of P. Harveyi. In its typical form 

P. Olneyi forms dense soft tufts, sometimes called dough-balls by the sea-shore popula- 

tion. The filaments are divaricately branched below, but the upper branches are 

slender and erect and beset with fine byssoid branchlets. When old, however, the 

lower branches become rigid, and the branchlets rather spine-like, as in the next spe- 

cies. Both P. Olneyi and P. Harveyi are very common from Cape Cod to New York, 

growing usually on Zostera in shallow, quiet bays. As they mature they fall from the 

Zostera and are blown into small coves, the bottems of which are sometimes almost 

carpeted with the globose tufts of these two species, which lie loosely on the bottom. 

The typical forms of the present species collapse at once when removed from the 

Water. 

P. HARVEYI, Bail.; Ner. Am. Bor., Part II, Pl. 17 a—Nigger Hair. 

Pl. XV, Figs. 3, 4. 

Fronds blackish red, globosely tufted, filaments two to six inches 

high, setaceous, when young with a leading axis, becoming divaricately 

much branched, branches alternately decompound, patent, often angu- 

larly bent, beset with numerous short, simple or forked, spine-like 
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branchlets, internodes all short, never more than twice as long as broad ; 

antheridia ellipsoidal, not mucrqnate; cystocarps broadly ovate, on 

short pedicels. 

On Zostera and other plants. 

Common in Long Island Sound and found in several place in Massa- 

chusetts Bay; Goose Cove, Squam, Mass. 

The typical form of the species is closely related to P. spinulosa, Grev., found in 

Scotland and in the Mediterranean and Adriatic Seas, where, however, it does not ap- 
pear to be at allcommon. We once collected specimens at Antibes, France, and cer- 

tainly at first sight it could not be distinguished from P. Harveyi. In the typical P. 

Harvey’ the branches are rather rigid and the branchlets are spine-like and sometimes 

revolute. As the plant grows old the finer branchlets disappear, and there is left an 

irregular mass of coarse filaments beset with revolute branchlets, forming the P. arie- 
tina of Bailey, whichis in the Nereis considered a variety of P. Harveyi. It is, however, 

rather an autumnal ec dition than a proper variety. The upper portion of the fronds 

of P. Harveyi are sometimes slender and byssoid, and as it is a well-known fact that 

the branchlets of Polysiphoni@ have the power of falling from their attachments and 

producing new plants, it may be, as has already been suggested, that P. Olneyi is the 

byssoid condition of P. Harveyi. 

Polysiphonia Americana, Reinsch, Contrib. ad Algolog. et Fungolog., p. 50, Pl. 33 a, as 

far as can be judged-by the plate, closely resembles some forms of P. Harveyi, except: 

in the color, which as given by Reinsch is bright pink. It is said by Reinsch to re- 

semble P. arietina, Bailey, in general appearance, but to differ in the erect, subdichoto- 
mous filaments, whose joints are bicellular. 

Sec. IL. Siphons four, main branches corticated, ultimate branches with- 

out cortication. 

P. ELONGATA, Grev.; Phyc. Brit., Pls. 292, 293.—Lobster Claws. 

Fronds dark red, six to twelve inches long, robust, cartilaginous, 

irregularly branched, lower branches naked, upper beset with closely 

set, alternately multifid branchlets, which taper at the base and apex, 

corticationus covering all but the younger portions of frond, section of 

branches showing four large siphons, with secondary siphons and a 

rather thi¢k cortex; cystocarps ovate. 

Gloucester, Lynn Beach, Squam, Wood’s Holl, Gay Head, Mass. 

One of the largest but less common Polysiphonie, which is more abundant in the 

spring than at any other season. The species is perennial and in late summer and 

autumn the branchlets fall off, leaving the lower an‘ coarser branches, which persist 

through the winter, und in the following spring produce at the apices tufts of delicate, 

deep-red branchlets. It is recognized by its long cartilaginous main branches, which 

are nearly naked, and which bear tufts of filaments at the apex. The popular name 

of lobster claws is tolerably appropriate. 

P. FIBRILLOSA, Grev.; Phyc. Brit., Pl. 302.” 
Fronds brownish yellow, four to ten inches high, broadly pyramidal, 

rather robust below, becoming slender above, with an undivided axis 

or divided near the base into several long, main branches, secondary 

branches alternate, several times pinnate, fibrillose, with short, scattered, 
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simple branchlets, ultimate divisions capillary, tufted; antheridia ob- 

long, terminal; cystocarps ovate. 

On stones and Zostera at low-water mark. 

Lynn, Mass., Harvey ; Wood’s Holl, Noank, Orient Point, Newport, 

and several places in Long Island Sound ; Europe. 

Rather a common species in sheltered places south of Cape Cod, but only known 
northward from the reference of Harvey. It is smaller and more slender than the last 

species and the branches are not naked, but fibrillose. The present species is more 

nearly related to P. violacea, of which Harvey suggests that it may be a variety. 

The last-named species is more decidedly red in color, is a larger plant, and although 
the ultimate branches are in tufts, asin P. fibrillosa, the larger branches are destitute 

of the fibrillose branchlets characteristic of the latter species. 

P. VIOLACEA, Grev.; Phye. Brit, Pl. 209. 

Fronds brownish red, six inches to two feet long, elongated, pyramidal, 

usually with an undivided main axis, which has several long, widely 

spreading branches near the base, main divisions robust, becoming 

capillary at the tops, branches rather naked below, bearing above numer- 

ous multifid branchlets, ultimate branchlets densely tufted; antheridia? 

cystocarps broadly ovate, sessile or shortly pedicelled. 

Var. FLEXICAULIS, Harv. 

Branches very long, slender, angularly bent, much divided, divisions 

patent and sometimes secund. 

In deep tide-pools on exposed shores and on Zostera in deep water. 

Common from New York northward. Var. flewicaulis, Cape Ann; 

Portland, C. B. Fuller; and northward. 

One of the commonest species of the genus, frequenting cold, exposed tide-pools, where 

it has a dense habit and rarely exceeds a foot in length. When growing in deep water 

itis long and slender. In spring it has a pink color, but late in the season it becomes 

dark colored, almost blackish. Specimens of the present species are sometimes found 

in American herbaria bearing the name of P. Brodiwi, a species having six siphons, 

which has not as yet been detected with certainty on our coast. The P. Brodiwi of 

Bailey’s List of United States Algie is, according to Harvey, P. fibrillosa. 

Sect. III. Siphons more than four, corticating cells wanting. 

P. VARIEGATA, Ag.; Phye. Brit., Pl. 155; Ann. Sci. Nat., Ser. 3, Vol. 

SVP 1. 6. 

Fronds purplish brown, densely tufted, four to ten inches high, fila- 

ments setaceous and rigid below, capillary above, dichotomo-multifid, 

the lower axils patent, branches above somewhat zigzag, elongated, 

with alternately decompound, flaccid branchlets, siphons six in number, 

cortications wanting, internodes not much longer than broad; antheridia 

linear-oblong, mucronate; cystocarps ovate, short-stalked. 

At the foot of wharves, on Zostera, &e. 
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Massachusetts Bay, Harvey; common from Cape Cod to the West 

Indies; Europe. : 

A beautiful summer species, forming large purple tufts on wood-work and various 
substances a short distance below low-water mark in warm, sheltered waters. The 

lower branches are rigid and widely spreading, but the tips are byssoid and collapse 

on being removed from the water. When mounted on paper small specimens have a 
slight resemblance to P. Olneyi, but the species is coarser, and the siphons are six in- 

stead of four in number. 

P. PARASITICA, Grev.; Phye. Brit., Pl. 147. 

Fronds dark brownish red, one to three inches high, filaments com- 

pressed, decompound-pinnate, branches alternate, distichous, 2-3 pin- 

nate, ultimate divisions erecto-patent, subulate, acute, internodes about 

as long as broad, siphons 8-9, cortications wanting; cystocarps ovate, 

on short stalks. 

Providence, R. I., Harvey; Europe; California. 

A small species, said to have been collected by Mr. Hooper on the authority of Har- 

vey. It differs from our other species in the compressed frond and uniformly distich- 

ous arrangement of the branches. In aspect it looks more like a fine Ptilota than a 

Polysiphonia. In drying it does not adhere well to paper. In California the species 

is rather common, especially the large variety dendroidea. 

P. ATRORUBESCENS; Grev.; Phye. Brit., Pl. 172. 

Fronds tufted, dark red, two to twelve inches long, filaments setace- 

ous, rather rigid, branches long, erect, alternately decompound, with 

scattered, simple or virgately tufted branchlets, which taper at the 

base and apex, siphons usually 12, spirally twisted, articulations gen- 

erally 2-3 times as long as broad; antheridia oval, terminal; cystocarps 

broadly ovate, sessile. 

In deep water and washed ashore. 

Gloucester, Mrs. Davis; Gay Head, Mass., W. G. F.; Fisher’s Island, 

Prof. Eaton; Orient, L. I., Miss Booth; Noank, W. G. F.; Little Comp- 

ton, R. I., and Long Branch, N. J., Harvey; Europe. 

One of our less common species,.recognized by the number of siphons, which are 

usually spirally twisted, and by the long branckes, which bear small branchlets that 

taper at both extremities. Late in the season one finds denuded, rigid specimens, 

which bear little resemblance to the form found early in the season. It doesnot adhere 

well to paper in drying, and becomes quite black in the herbarium, 

P. NIGRESCENS, Grev. 

Fronds dark brown, three to twelve inches long, rigid below, becom- 

ing flaccid and much divided above, branches alternate. decompound- 

pinnate, ultimate branches subulate, siphons 12-16, articulations about 

13-3 times as long as broad; antheridia lanceolate, mucronate; cysto- 

carps ovate, subsessile. 
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Var. FUCOIDES, Ag.; Phye. Brit., Pl. 277. 

Fronds robust and naked below, upper branches pectinate or corym- 

bose, articulations but slightly longer than broad. 

Var. AFFINIS, Ag.; Phye. Brit., Pl. 363. 

_ Fronds elongated, diffusely branching, branches distant, undivided 

below, densely pinnate at the tip, articulations two or three times as 

long as broad. 

In tide-pools and below low-water mark on stones and alge. 

Common along the whole coast. 

One of our commonest and least beautiful species, which, although very variable, is 

generally easily recognized. In the Nereis, Harvey describes seven forms found on 

our eastern coast. Practically, the species as found with us is recognized under two 

principal forms. The first is rather robust, and has branches which are more or less 

pectinate or corymbose, and in the extreme forms, as var. Durkeei, Harv., 1. ¢., Pl. 17 ¢, 

they are compressed, and the pinne are distichous and abbreviated. The second form 

of the species is represented by the P. affinis of the Phycologia Britannica, in which 

the main branches are much elongated and more delicate than in var. fucoides, and the 

ultimate divisions are arranged in pyramidal tufts. Between the two types described 

occur innumerable forms which hardly require a further description. 

P. FASTIGIATA, Grev.; Phyc. Brit., Pl. 299. 

Fronds dark brown, forming globose tufts one to three inches in 

diameter, filaments rigid, of nearly the same diameter throughout, re- 

peatedly dichotomous, fastigiate, apices subulate, spreading, occasion- 

ally forcipate, siphons averaging about 20, articulations decidedly broader 

than long; antheridia oval, in dense terminal tufts; cystocarps ovate, 

taking the place of a terminal dichotomy. 

On Ascophyllum nodosum. 

Common from New York northward; Europe. 

A very common species, at once recognized by its form and place of growth. It 

forms tufts on Fucus (Ascophyllum) nodosus and, according to Harvey, on J’. vesiculosus. 

Its color is so dark that one at first sight would hardly suppose it to be one of the 

Floridew. The filaments are rigid, and the plant does not collapse in the least when 

removed from the water, nor does it adhere to paper in drying. The antheridia 

are very abundant early in the season. The species, like most of the genus found on 

our coast, is diecious, but occasionally one finds both sexes on the same individual. 

In this connection, it would be well to inquire if there is not a proterandrous condi- 

tion among the Floridea, as in the higher plants. It has seemed to us that such a 

condition may exist in P. variegata, and possibly in the present species. P. fastigiata 

is said to have been collected in California, but the locality is doubtful. It has been 

found also in Australia and New Zealand. 

BOSTRYCHIA, Mont. 

(From foorpvyov, a small curl.) 

Fronds dark purple, compressed or filiform, distichously or irregu- 

larly branching, composed of several (4-11) cells (siphons) arranged 

around a central filament, the siphons either naked or corticated with 

subcubical cells, apices usually monosiphonous; tetraspores tripartite, 
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in a double row in terminal fusiform branches (stichidia) ; cystocarps 

terminal on the branches, ovate, with a distinct carpostome, spores pyri- 

form, attached to short filaments which are given off from a basal pla- 

centa. 

A genus of about twenty species, characterized by their lurid purple color and by grow- 

ing in places where the water is not very salt, some species, it is said, even growing 

in fresh water. They inhabit principally the tropics. The genus is intermediate 

between Polysiphonia and Dasya, and some species have been previously referred to 

Rhodomela. The tetraspores are in stichidia, as in Dasya, but the cystocarpic spores 

seem to us more nearly like those of Polysiphonia. The frond is originally monosipho- 

nous, and soon becomes polysiphonous, the number of siphons not being as constant — 

as in Polysiphonia. The corticating cells, when present, are regularly arranged in 
transverse bands. The development of the frond has been studied in detail by Dr. 

Ambronn in B. scorpioides. 

B. RIVULARIS, Harv., Ner. Am. Bor., Part II, Pl. 14 d. 

Exs.—Alg. Am. Bor., Farlow, Anderson & Eaton, No. 54. 

Fronds an inch high, capillary, rising froma procumbent base, branches 

flexuous, bipinnate, pinnz distichous, alternate, patent, loosely pinnu- 

late, pinnules subulate, section of main branches showing about seven 

siphons; tetraspores cruciate, in two rows in oblong stichidia below 

the tips; cystocarps ovate, terminal on the shortened, naked, lower 

pinne. 

On submerged Jogs in patches. 

Hell Gate, N. Y., Harvey; Fort Lee, N. Y., Mr. Averill; College Point, 

Astoria, C. H. Peck; common southward; Australia. 

A common species from Charleston, 8. C., southward, but only occasionally found 

with us. The only certain localities are near New York City, and it is extremely 

doubtful whether it was ever found in the arctic waters of the Isle of Shoals, where 

it was reported by Captain Pike. The species is small and rather insignificant, but 

is easily recognized by its polysiphonous structure and ramification. There are no 

cortications, and the species belongs to the subgenus Stictosiphonia. 

DASYA, Ag. 

(From daove, hairy.) 

Fronds bright red, filiform or compressed, distichously or irregularly 

‘branching, composed of a monosiphonous axis surrounded by several 

(4-12) siphons, often corticated with irregularly shaped cells, clothed in 

the upper part or throughout with colored, monosiphonous, dichoto- 

mous branchlets; antheridia in siliculose tufts on the branchlets; tetra- 

spores tripartite, borne in regular rows in lanceolate or ovate-lanceolate - 

enlargements of the branchlets; eystocarps ovate, acuminate, sessile 

or pedicellate, spores terminal on branching filaments arising from a 

basal placenta. 
A large and beautiful genus, including about seventy species, of which the greater part 
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are tropical, Australia being especially rich in species. The genus is divided into a 

number of subgenera, and is connected by Bostrychia and Tanioma with Polysiphonia. 

The tetraspores are in stichidia borne on the hair-like branchlets, while in Bostrychia 

they are in the polysiphonous branches, and in Tenioma the stichidia are formed from 

the flattened and scarcely altered branches. The cystocarps are borne on short lat- 

eral branches, which are usually slightly prolonged beyond the base of the cystocarp. 

The placenta of Dasya differs somewhat from that of Polysiphonia and our other gen- 

era of Rhodomelew. The spores are pyriform, but are borne on rather long branching 

filaments which surround the carpogenic cell at the base of the conceptacle, and 

which rise high up in its interior instead of being nearly sessile around the carpo- 

genic cell, as in Polysiphonia. The development of the cystocarp has been studied in 

detail by Janczewski in D. coccinea. The fronds are either filamentous or more or less 

flattened, and, as in the case with most of the suborder, are formed from a monosiph- 

onous axis, from the cells of which whorls of filaments ate given off, which in the 

older parts of the frond become parallel to the axis and replace the siphons of Poly- 

siphonia. In most of the genus there are alsosecondary siphons and corticating cells, 

and either at the tip or throughout the frond tufts of delicate, dichotomous, monosiph- 

onous branchlets, which are colored and not hyaline, as in the hairs of some other 

genera. 

D. ELEGANS, Ag., Sp. Alg. (Rhodonema elegans, Martens.—Dasya 

pedicellata, Ag., Syst.; Bailey, in Am. Journ. Sci., Vol. II, p. $4.)—Che- 

nille. Pl. XV, Fig. 1. 

Exs.—Alg. Am. Bor., Farlow, Anderson & Eaton, No. 51. 

Fronds dicecious, villous, lake-red, six inches to three feet long, cylin- 

drical, attached by a small disk, alternately 1-3 pinnate, with a pereur- 

rent axis, densely clothed throughout with tufts of purple, capillary, 

monosiphonous, dichotomous branchlets, sections of branches showing 

five cells around the axial cell; antheridia densely covering the lower 

cells of one of the divisions of the branchlets; tetraspores in two or 

three rows in linear-lanceolate or ovate pointed stichidia on the branch- 

_ lets; cystocarps sessile on very short branches (pedicels) which are 

borne on the main branches. 

On Zostera, wharves, &e., below low-water mark. 

Common from Cape Cod southward; Adriatic Sea. 

A beautiful species, known to lady collectors by the name of chenille, at once recog- 

nized by its long, cylindrical, branching fronds, densely fringed with fine lake-colored 

filaments. It is found throughout the year. In drying it adheres closely to paper. 

The antheridia are much like those of Polysiphonia variegata, but are longer. The 

species extends to the West Indies, but appears to be more common in Long Island 

Sound than elsewhere. There is in the collection of the Peabody Academy of Salem 

a very large specimen, said to have been collected at Ipswich Beach, Mass., but the 

locality must be regarded as doubtful. At any rate, the species is quite unknown 

elsewhere north of Cape Cod. 

SuporDER CORALLINE, Decaisne. 

Fronds rose-colored or purple, calcareous, horizontally expanded or 

erect and branching, crustaceous, foliaceous, or filiform, continuous or 
S. Miss, 59-12 



a 

178 REPORT OF COMMISSIONER OF FISH AND FISHERIES. 

articulated ; antheridia, carpospores, and tetraspores borne in distinet 

cavities (conceptacles), which are either external or immersed in the 

fronds ; antherozoids spherical, attenuated at one end, or provided 

with two short projections borne on short filaments at the base of the 

male conceptacles ; carpospores pyriform, terminating short filaments 

which surround a tuft of paraphyses at the base of the female concep- 

tacles; tetraspores zonate, occasionally binate. 

The present order includes all the calcareous Floridew except a comparatively few 

species which belong to the Nemaliew and Squamariew. Although classed by the 

earlier writers with the corals rather than plants, the species of Corallinew are now 

placed at the head of the Ploridew, in consequence of their highly differentiated or- 

gans of fructification. Our knowledge of the fructification of the Corallinee is de- 

rived principally from the Etudes Phycologiques of Thuret and Bornet and the Re- 

cherches Anatomiques sur les Melobésiées of Rosanoff. Thuret and Bornet describe three 

different forms of conceptacle, containing, respectively, the antheridia, the carpospores, 

and the tetraspores, the last only being mentioned by Harvey in the Nereis. The 

tetraspores, which are wuch more common than the carpospores, are usually zonate, 

although occasionally binate, and from the fact that they are borne in distinct con- 

ceptacles, which is not the case with the other Floridew, it had erroneously been con- 

sidered that the carpospores of the Corallinew were four-parted. The cystocarpie 

spores, or carpospores, are always pyriform and undivided, and accompanied by para- 

physes. The number of trichogynes is large, and they project in a tuft at the orifice 

of the conceptacle at the time of fertilization. The antherozoids differ from those of 
the other Floridew in having appendages. 

The Corallinee abound in the tropics, and but few representatives are found in 

northern seas. Our own coast is especially poor in species. The study of the devel- 

opment of the plants of this order is difficult, owing to the calcareous deposit, and 

soaking in acid injures the more delicate parts. The species are nearly all fragile 

when dried, and it is not easy to preserve herbarium specimens in good condition. 

The suborder may be divided into two tribes. The Corallinew proper have articu- 

lated fronds, which rise vertically from the substratum, as is seen in our common 

Coralline. The Melobesiew are not articulated, but form irregular horizontal crusts, 

which sometimes rise in irregular erect branches. 

Fronds erect, filiform, articulated.....-.......- eyhorsi= = acahterate Corallina. 
Fronds horizontally expanded or vertical and inarticulate. 

Fronds horizontal. G2t@eb?s 20 hikes bond See See Melobesia. 

+ronds rising in oe en Jee from a horizontal base, 

Lithothamnion. 

CORALLINA, Lam.x. 

(From kopaAAtov, a coral.) 

Moneecious or dicecious, fronds arising either from a calcareous disk 

or from interlaced filaments, erect, terete or compressed, articulated, 

branched, branches opposite, pinnate; conceptacles terminal, naked or 

occasionally with two horn-like appendages. 

A genus comprising about thirty to thirty-five species, mostly tropical, C. officinalis, C. 

squamata, and a few others extending high northward. The fronds of Corallina are 

formed of a bundle of dichotomous parallel filaments, whose external branches grow 
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obliquely outwards to form the cortical layer. The increase in the length of the frond 
arises from the elongation of the central bundle of filaments. The whole plant is 
covered by a dense cuticle. The conceptacles are formed from the terminal cells of 

the filaments just mentioned, which cease elongating and lose their calcareous incrus- 

tation, the cuticle also falling away. The peripheral filaments, at the same time, 

continue to elongate and project beyond the central bundle of filaments, thus Pine 

the wall of the conceptacle. 

C. OFFICINALIS, L.; Phye. Brit., Pl. 222.—Common Coralline. 

Diccious, fronds two to six inches high, arising in dense tufts from a 

caleareous disk, decompound-pinnate, lower articulations cylindrical, 

twice as long as broad, upper articulations obeonical or pyriform, slightly 

compressed, edges obtuse; conceptacles ovate, borne on the ends of the 

branches, or some of them hemispherical and sessile on the articulations. 

Var. PROFUNDA, Farlow. 

Fronds elongated, with few, irregular branches. 

Common in tide-pools ; the variety in deep water. 

Europe; North Pacific? 

The only species known on our coast, often lining the bottoms of pools, and when 

exposed to the sun becoming white and bleached. C. squamata, which is monecious, 

and has a filamentous base, and whose upper articulations are compressed with sharp 

edges, especially on the upper side, is a common species of Northern Europe, and may 

bo expected with us. 

MELOBESIA, Aresch. 

(Possibly from peArBora or pyAoBocic, the daughter of Oceanus.) 

Fronds calcareous, horizontally expanded, orbicular, becoming con- 

fluent and indefinite in outline, conceptacles external or immersed; 

antherozoids spherical, furnished with one or two short projections; 

tetraspores either two or four parted, borne sometimes in conceptacles 

having a single orifice, at other times in conceptacles having several 

orifices. 

The limits of the three genera Melobesia, Lithophyllum, and Lithothamnion are not 

well defined. In MW. Thuretii, Bornet, the plant consists merely of a few short filaments, 

which are buried in the substance of Corallina squamata and several species of Jania, 

upon whose surface the conceptacles of the Melobesia are alone visible. From this 

species, in which the frond may be said to be rudimentary, we pass through forms in 

which the frond is in the form of calcareous crusts or plates till we meet heavy, irreg- 

. ularly branching forms, which resemble corals much more than plants. In the present 

paper, Melobesia, including Lithophyllum of Rosanoff, comprehends all the smaller and 

thinner forms in which the frond does not rise in the form of irregular tubercles‘or 
branches, while in Lithothamnion are placed the branching and heavier species, referred 

by the older writers, as Linnzeus, Ellis and Solander, Lamarck, and others, to Millepora 

or Nullipora, and by Kiitzing to Spongites. Our common species, L. polymorphum, which 

does not often branch, skows the insufficient basis on which the genera of this group 

rest. Although there is considerable diversity in the structure of the fronds, the 
organs of fructification, with some slight modifications of the antherozoids and tetra- 

spores, are the same as in Corallina and Jania. The most detailed account of the 
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frond in the Melobesioid group is that given by Rosanoff in his work already referred 
to. According to Bornet, however, the cystocarpic fruit of the Melobesiw escaped the 

observation of Rosanoff, and what the latter called cystocarps were only a form of 

the non-sexual or tetrasporic fruit. The tetraspores are found in two different forms— 

either in hemispherical conceptacles, which have a single central orifice of good size, 
at whose base the spores are borne around a central tuft of paraphyses, or else in 

truncated conceptacles, whose flattened upper surface is perforated with numerous 

orifices, beneath each one of which is a tetraspore, separated from its fellows by a 

large, colorless cell. 
The fronds of the smaller species of Melobesia, as M. Lejolisii and M. farinosa, consist of 

two portions, the basal and the cortical. The former consists of asingle layer of cells, 
which arise from the division of the spore into four cells and subsequent marginal growth. 

The cortical layer in the smaller species is composed of small cells cut off by oblique par- 

titions from the upper part of the basal cells. In the larger species of Melobesia, more 

particularly those placed in the subgenus Lithophyllum, the cortical layer is much more 

marked, and the cells of which it is composed seem to be arranged in lines which are 

curved at the base, but are straight above and at right angles to the direction of growth. 
In some of the small species of Melobesia certain of the basal cells elongate and swell 
at the summit, so that when seen from above they look larger than the neighboring 
cells. Rosanoff applied to such cells the name of heterocysts, a word badly chosen, 

since the heterocysts in the Nostochinew, where the term was first employed, cannot 

well be compared with the heterocysts in Melobesia. The conceptacles in all our species 

of Melobesia are external. ‘The form generally found is that which contains the tetra- 

spores. Our species all occur in Europe, and it is very probable that the remaining 

Northern European forms not yet recorded with us will be found on further search. 

a. Species small, growing on plants, basal stratum well marked, cortical 

layer imperfectly developed. 

M. LEsouIsn, Rosanoff. (I. membranacea, Aresch., in Agardh’s Spee. 

Alg.; Harvey, Phye. Brit., Pl. 347, in part.—W. farinosa, Kiitz., Spee. 

Alg.; Le Jolis’s Liste des Algues.—M. Lejolisii, Rosanoff, 1. ¢., p. 62, . 

P]. 1, Figs. 1-12.) 

Fronds thin and brittle, at first orbicular but soon densely confluent, 

forming scaly patches of indefinite extent; heterocysts wanting, basal 

cells squarish, cortical cells few and indistinct; tetrasporic conceptacles 

very numerous, approximate, flattened-convex, orifice ciliated; tetra- 

spores four-parted; antheridia and cystocarps ? 7 

On leaves of Zostera. 

Wood’s Holl, Mass.; common from Nahant northward; Europe. 

A species which is certainly common on eel-grass on the northern coast and probably 

equally abundant in Long Island Sound, although definite information on this point is* 

wanting. This is the form which is found in American herbaria bearing the name 
usually of MW. farinosa or MW. membranacea. The orbicular character of the fronds soon 

disappears, as they are found in great numbers, and at an early stage become confluent. 

The conceptacles are so numerous that at times very little of the fronds themselves can 

be seen. The latter easily crumble and fall from the plant on which they are growing. 

M. FARINOSA, Lam.x. (IM. farinosa, Aresch., in Agardh’s Spec. Alg., 

non Le Jolis’s Liste des Algues.—M. farinosa and M. verrucata? Harvey, 

in part.—W. farinosa, Lam.x., in Rosanoff, 1. ¢., p. 69, Pl. 2, Figs, 2-13.) 
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Fronds thin, orbicular, becoming confluent, distinctly zonate ; hetero- 

cysts present, basal cells elongated-rectangular, cortical cells semicireu- 

lar or triangular seen from above; tetrasporic conceptacles small, hemi- 

spherical, orifice not plainly ciliate; tetraspores four-parted ; antheridia 

and cystocarps ? 

On Fucus vesiculosus. 

Wood’s Holl, Mass; in all parts of the world. 

Although only one locality is mentioned, the species probably occurs throughout 

our limits. It is distinguished from the last by the shape of the conceptacles and the 

absence of a circle of cilia around the orifice. The fronds are larger and more. fre- 

quently orbicular, although scarcely thicker than in M. Lejolisit. In both species the 
calcareous incrustation is somewhat farinaceous as compared with the following, in 

which the incrustation is smoother and solid. J. membranacea, Lam.x. related to MW. 

farinosa, but destitute of heterocysts and having tetrasporic conceptacles with several 

orifices, is to be expected on alge of our coast. 

M. PUSTULATA, Lam.x. (IM. pustulata, Phye. Brit., Pl. 347 d; Rosa- 

noff, l. ¢., Pl. 4, Figs. 2-8.) 

Fronds rather thick, circular, becoming reniform or orbicular, indis- 

tinctly zoned; heterocysts wanting, basal cells elongated vertically, cor- 

tical cells squarish; conceptacles large, hemispherical, orifice naked ; 

tetraspores four-parted. 

Probably common on the larger alge along the whole coast, but being undistinguish- 

able from the next species when sterile, one cannot be sure of the species unless it is 

in fruit. The tetraspores of M. pustulata are zonately four-parted, while those of MW. 

macrocarpa are merely two-parted at maturity. In both species the fronds are rather 

thick and solid and do not crumble, as in the two preceding species, and the orbicular 

shape is preserved for a longer time. 

M. MACROCARPA, Rosanoff. (M. macrocarpa, |. ¢., p. 74, Pl. 4, Figs. 

2-8 and 11-20.) 

Fronds as in M/. pustulata ; tetraspores large, two-parted. 

On Chondrus. 

Gloucester, Mass. ; Europe. 

b. Species rather large, growing on stones and shells, cortical stratum 

well developed. ; 

M. LeNorMANDI, Aresch. (Lithophyllum Lenormandi, Rosanoff, |. c., 

p. 85, Pl. V, Figs. 16,17; Pl. VI, Figs. 1, 2, 3, 5.) 

Fronds saxicolous, closely adherent to the substratum, suborbicular, 

becoming squamulose-imbricate, slightly zonate, margin crenate, lobed ; 

tetraspores four-parted, in compressed, hemispherical conceptacles, with 

numerous orifices; antheridia and cystocarps ? 

On stones. 

Gloucester, Mass. ; Europe. 
Apparently common in many places, but fruiting specimens were only collected at 
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Gloucester. The fronds form rose-colored crusts of considerable extent, and are so 

closely adherent that they can scarcely be gemoved. The tetrasporic conceptacles are 

large, but very much flattened. 

LITHOTHAMNION, Phil. 

(From AvSoc, a stone, and & urioy, a bush.) 

Fronds ealeareous, thick, at first horizontally expanded, but after- 

wards producing erect knobs or coralloid branches; otherwise as in 

Melobesia. 

A genus comprising probably not more than twenty or twenty-five good species, most 

of which are tropical. The largerand more solid forms inhabit deep water. In Litho- 

thamnion the cortical portion is markedly developed, and it not rarely happens that 

new lobes are produced which overlap the older ones and form an imperforate layer over 

the older conceptacles, which are thus oceluded before the spores are ripe. In such 

cases sections show conceptacles which are apparently buried in the central part of the 

frond. 

L. POLYMORPHUM, (L.) Aresch. (Millepora polymorpha, L.; Sp. Alg.— 

Millepora (Nullipora) informis, Lamarck.— Melobesia polymorpha, Harvey, 

Phye. Brit., Pl. 345.) 

Fronds thick and stony, purplish, becoming whitish, forming incrus- 

tations of indefinite extent and occasionally rising in thick clumsy lobes, 

punctate throughout with the very numerous, small, immersed concep- 

tacles; antherozoids spherical, with an appendage at one end (Bornet) ; 

tetraspores two-parted ; cystocarps ? : 

On rocks and stones in deep pools and below low-water mark. 

Common from Nahant northward. 

Not known with certainty south of Cape Cod, but very common northward, where it 

forms stony, purplish incrustations on rocks. As usually seen, it adheres closely to the 

rocks, covering patches of indefinite extent, and would be mistaken for a species of 

Melobesia. It is so hard and adherent that it is mistaken by persons on the shore for 

a part of the rock itself. Although the determination of the present species admits 

scarcely a doubt, the form usually found with us is smoother and less lobed than 

European specimens of the same species. In the description given above the tetra- 

spores are said to betwo-parted. This is true ofall the American specimens examined, 

but it may be that what we have seen were immature spores, which, when ripe, are 

four-parted. 

L, FASCICULATUM, (Lamarck) Aresch. (Millepora fasciculata, Lam- 

arck.—Melobesia fasciculata, Harv., Phye. Brit., Pl. 74.) 

Fronds purple, stony, attached, afterwards becoming free, very irregu- 

lar in outline, densely branching, branches fastigiate, subcylindrical, 

apices generally depressed; tetrasporic conceptacles densely covering 

the branches, flattened, hemispherical ; tetraspores two-parted. : 

On stones or in free globose tufts at low-water mark and in deep 

water. 

Eastport, Maine; Europe. 
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Rather common at Eastport, where itisoften dredged. It is also found at low-water 
mark during the spring tides, especially on Clark’s Ledge. Small forms of what may 

be the same species are occasionally washed ashore after storms as far south as Nahant. 

The species is at once distinguished from all our other-forms by the very numerous, 
short, stout, cylindrical branches. The conceptacles are external and contain two- 

parted spores, which may possibly be later four-parted, although in the specimens we 

have examined they seemed to be quite mature. The conceptacles, as far as could be 

made out, had no distinct orifice, and were very much flattened externally. 

ADDENDA. 

To follow Stilophora, page 89: 

ARTHROCLADIA, Duby. 

Fronds olive-brown, filiform, branching, composed of a large central 

filament formed of cylindrical cells and a series of polygonal cortical 

cells, which become smaller towards the surface; plurilocular sporangia 

moniliform, borne on branching monosiphonous filaments which form 

tufts on the branches. 

A small genus, consisting of a single species, which has been divided by Kiitzing into 

three, characterized by the tufts of monosiphonous filaments which bear the sporan- 

gia, and which are arranged in whorls, giving the fronds a nodose appearance. Har- 
vey and Agardh place the genus in the Sporochnacew, while Le Jolis places it in a spe- 

cial suborder of Phwosporea. 

A. VILLOSA, Doby. (Sporochnus villosus, Ag., Sp.—Elaionema vil- 

losum, Berk.) 

Fronds six inches to three feet long, delicately filiform, with a per- 

current axis and usually opposite, widely spreading, 1-2 oppositely pin- 

nate branches ; fructiferous filaments byssoid, in dense penicillate tufts 

which form irregular whorls; plurilocular sporangia moniliform, com- 

posed of numerous cells, about 15-20 in a row, generally secund on the 

branches of fructiferous filament; unilocular sporangia? 

Washed ashore at Falmouth Heights, Mass., Mr. F. T. Collins ; Cape 

Fear. } : 

A rare species, only known on the New England coast from the specimens collected 

by Mr. Collins, which were rather smaller than European specimens. The species bears 

a more or less considerable resemblance to Desmarestia viridis, but the penicillate tufts 

are more regularly arranged in whorls, and bear the sporangia, which is not the case 

in the genus Desmarestia. 

To follow Lyngbya, page 34: 

SYMPLOCA, Kiitz. 

Filaments as in Zyngbya, but adhering to one another in fascicles. 

Seareely distinct from Lyngbya except in the existence of a mass of jelly, by means 

of which the filaments adhere to one another in meshes. In habit the species of the 
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present genus resemble the species of Calothriz rather than Lyngbya, but the filaments 
are not prolonged in a hair-like extremityas in the first-named genus. 

S. FASCICULATA, Kiitz. 

Filaments a quarter to half an inch high, united in tooth-like masses 

from a gelatinous base, .009-12™ broad, sheaths thin, cells broader than 

long. 

On rocks between tide-marks. 

Newport, R. I.; Europe. 

Table of comparative distribution of New England species. 
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Besides the genera and species, enumerated above, there are 4 genera and 10 species described, 

but not considered to be sufficiently well known. If these are counted, the total number of genera is 

111, and 240 species. The comparison with Mediterranean and Adriatic species is imperfect, because 

there is no complete list of the algz of those seas, and our Pacific coast has not as yet been sufficiently 

well explored to make it possible to give approximately the number of our species found there. Inthe 

table the species marked peculiar to New England are those which extend along our whole coast, 

those of more limited range being kept distinct. The table shows plainly the general fact that the 

total number of species increases as one goes southward, and that the increase is mainly due to the rela- 

tive increase in numberof the Floridee. It also shows the close resemblance of our marine flora to that 

of Northern Europe, and although the number of species common to Arctic waters is not large, as far as 

the numbers themselves are concerned, yet, if we consider the absolutely small total of species found 

in Arctic regions, the number of species common to our coast is relatively very large. The general . 

-poverty of our flora may be seen in comparing the number of genera and species found in New England 

with the number of species and genera in Haryey’s Phycologia Britannica and Le Jolis’s Liste des 

Algues Marines de Cherbourg. The number given by Harvey is 110 genera and 388 species ; that given 

by Le Jolis is 187 genera and 316 species. The Phycologia was published in 1846-’51, and Le Jolis’s 

Liste in 1863. In both works, more especially in the Phycologia, a number of species which we have 

in the present article united were kept distinct; but as additional species have been discovered since 

the appearance of the two works above named, the total number of species is not probably much less, 

or may even be greater, than the figures given by Harvey and Le Jolis. In Phycee Scandinavicw 

Marin, published in 1850, Areschoug describes 68 genera and 175 species. Since that date numerous 

additions have been made to the Scandinavian marine flora, and the total number of species is proba- 

bly not far from that of the species of our own coast. 
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ARTIFICIAL KEY TO GENERA. 

Notre.—The following key is intended to enable persons who are not at all acquainted 

with our sea-weeds to ascertain with a partial degree of accuracy the genera to which 

specimens which they may coilect are to be referred. For this purpose the characters 

used are, as far as possible, those which can be seen by the naked eye, but, as in many 

cases, the generic distinctions absolutely depend on microscopic characters, one must 

not expect to be able to recognize all of our forms without making a more or less care- 

ful microscopical examination, especially in the case of the Cryptophyceew and Phwo- 

sporee. It should of course be understood that the key is entirely artificial, and does 

not represent the true botanical relations of our genera; since inmany cases the char- 

acters refer only to species of our Atlantic coast and would mislead astudent having 

a specimen from other waters. 

1. Color bluish or purplish green,* algze of small size, usually more or 

less gelatinous ........-.....- MISS SI SES (Crytophycee) 5 
ee MOLTO LASS -SLEOM 2. sri Nise oat see were oar SL Lea SOI 18 

3. Color from yellowish brown to olive green or nearly black .--... 26 
4, Color red or reddish purple, rarely blackish, in fading becoming at 

PUMETES: UNMIS os on 213553 oe reais Bethy ein dRtga bee (Floridec) 48 

OC els-arranded an filaments. .2 55 2.22.6 d<lcg oes seed Saieideek 9 

Cells in colonies, but not forming filaments ........:....--.--.. 6 

6. Cells grouped in twos or some multiple of two..........--...-. 7 

Celisisolitary, not ad WStent in GWOS +2. jos hie tye sew 0 oe oles is aint 8 
7. Groups free, not united wae one another by a gelatinous envelope. 

Chroococcus. 

Groups united by a paperless substance so as to form irregularly- 

Sia PeU COlOMIC Ce ass tiene RG ct ee ees UT) Are Gleocapsa. 

Groups united by a eclativions substance so as to form colonies of a 

Sie Ob Gis aI Oey sien 5 te et ew IW Geld 2 Sis agech an tet Entophysalis. 

8. Cells imbedded in a gelatinous substance, forming colonies of indefi- 

IMs SLATE copa EEN ect 1.585 pa) overt synth Sota QS audio baene Ey o> Polycystis. 

Cells imbedded in a gelatinous mass, which forms at first ovoidal and 
afterwards net-shaped colonies..:. ©. .2..-.54 22/042 Clathrocystis. 

ue ERivlaments ending in a hyaline’ hair?:.. 222 s2c..s44e% se deen es Ss 16 

MATAe tS NOt Cn Cio im’ a WAM ee Ne clo eeate Paver a oe cla <satm.aicm Sincelnie 10 
10. Filaments provided with heterocysts t ..-..- ..----.----. +--+. 17 

Filaments destitute of heterocysts .-...........------es+e-e+ 12 

11. Filaments with a thin gelatinous sheath, spores not adjacent to the 
HE EOT OC Y SUS oe ere) Neh ei Se AE Rs ta SIRE DE 3 ares ee ie Nodularia. 

* Our marine species of Clathrocystis and the genus DBeqgiatoa are exceptions, The 

former is pinkish, and covers the mud and alge between tide-marks with a very fine 

gelatinous film. The species of Beggiatoa are whitish to the naked eye, and form very 

delicate films over decaying alge. 

t Vid. page 11. 
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Filaments without a gelatinous sheath, spores next to the hetero- 

CYSES 435 =-sscqgearaticig nie eee Boh eee eee Spherozyga. 
12. Filaments with a gelatinous sheath ..:........ Dee Oe a ee 15 

Filaments without a gelatinous sheath.............--- Dew ee 13 

13. Filaments spirally twisted............ S alpthin bade ane Spirulina. 
Filaments net spmally twasted:.2 52:2. Via... eee ate 14. 

14 Gells bluish or purplish: ereeh..... ..: 2 shake cane neta aces Ascillaria. 

Cells colorless or containing opaque granules............ Beggiatoa. 

PS: Filaments-freei v65205. ASL. el Oo PG PEO SOE SE Lyngbya. 

Filaments adherent in meshes... -..-...2--. 2 See. see ae Symploca. 

Filaments united in bundles and surrounded by a general gelatinous 

sheathic- acids nels Sa aed ek eee ater clan SSS Microcoleus. 

16;, Bilamoentaite@is 20.6) he tod ents aie. eee ss Se icine Calothria. 

Filaments imbedded in a dense mass of jelly..-....-.....-.--. 17 

17. Filaments nearly parallel, fronds forming a thin expansion. . . [sactis. 

18. 

19. 

Filaments diverging from the base of the hemispherical or somewhat 

flattened. fronds :isi6.5 (52 ssc id Ye Lee Rete es eee Rivularia. 

Filaments simple at the surface and forking in the interior of the 

wesicular fronds \..J.006.9224 i. Seca ce te as ee eee Hormactis. 

Fronds unicellular 2 i.20. 20). 2 eee ek ee 19 

Pronds multicelhular® i325. 25950... eee ==, 9 ae 

Cells small, ovoidal, prolonged into a long, root-like process at the 

base. +2252 Nero ala 5 Ss Re, CIE css hone take Rieter nee ae Codiolum. 

Cells large, filamentous, pinnately branching ....-....... Bryopsis. 

Cells large, with few, erect, alternate branches, some of which swell 
at the end and bear numerous spores......... aes a sees Derbesia. 

Cells very long, cylindrical, with irregular or subdichotomous 

branches, spores large, solitary, in special lateral or terminal cells. 

Vaucheria. 

20. ‘Fronds membranaeeons o.oo ees incite = ce es ee 21 

Rronds filamentous: ... 53265522 55.5 -deca. cee ee. 7 eee 22 

21. Fronds formed of a single layer of cells.... -.....--./ Monostroma. 
Fronds composed of two layers of cells, which in some cases sepa- 

rate so as*to form tubular-fronds 2...) 35-22-22 eee Ulva. 

22, Filaments simple ........- Ds See eae eaten eee 23 

Filaments branching i.:.2. 52200. Saws wes thee © cae te oe 

23. Small alge, filaments soft and flaccid... .-. LH Bm Rate ns, te Ulothriz. 
Rather coarse alg, filaments more or less rigid, often twisted to- 

Sether. 012-5. 2a. keke Bee eee Chetomorpha. 

24. Some of the cells bearing long, hyaline hairs........- Bulbocoleon. 

Heirs wanting >. ss ss 5. 5555 slo OS ea ee 25 

25 Branches small and root-like... 2... -/steedsa<-Siek-<s Rhizoclonium. 

Branehes distinet....22 eo. 22 hn Se ee Cladophora. 

26. Fronds irregularly globose, hollow, gelatinous......-.... Leathesia. 

Fronds forming crusts or expanded pellicles................-- 27 
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Fronds small, tufted, composed of a dense basal portion and an 
outer portion composed of free filaments ....-.............-. 28 

Bronds tubular, unbranched ).:).) 2 =.) -5.2i. icin rig piaisl- HOLL 29 
irends: fMlamentOusc a4 esieee ckeaytiniete. cena ee eS igaliee.-'s 31 

Fronds membranaceous, expanded... ... ......-- =. 2stte-scdees-- 41 

27. Fronds densely parenchymatous throughout, fruit in external 

BNO biet.. oncnet aiiisinis - atalgaiehe 7c. teesebey |e sabia Ralfsia. 

Fronds minute, thin, formed of a basal horizontal layer of cells and 
short vertical filaments, between which the sporangia are borne. 

Myrionema. 

See reG UIAMENES, ALL BUICO 5.5 n+ =o) /50 Seti eislapis tiamonamer dws Myriactis.* 

Free filaments of two kinds, one short and the other exserted. 
Hlochistea. 

29. Fronds simple, hollow throughout, substance thin ...-..-.---.- 30 

Fronds simple, cylindrical, somewhat cartilaginous, with numerous 
COVEY G1 SCANT TS ae RO aa PERSIE Re hrs Ober Os Cro, ot .... Chorda. 

Fronds branching, substance thin, sporangia large, arranged in 

{OUMSVCTSE IMCS kj-crecem iar <b ehe eon aiasntiod Box Striaria. 

30. Sporangia densely covering the surface ......-. ..--.- Scytosiphon. 

Sporangia external in scattered spots ...-.-.---.+--. Asperococcus. 

31. Fronds capillary, branching, formed of single rows of cells (mono- 
Si MONGUS) v.< Sy taaerelas calc ctactendy. puter wiaiahe| Mich ehess aera MELO CAR DUS. 

Fronds cylindrical, solid or occasionally becoming partially hollow 

SND OO. ora ser ey oc niaeretet Seeyage ieee aed Dace tL aed tht le 32 

32. Fronds slimy, composed of an axial layer of elongated filaments 

and a distinct cortical layer of short, horizontal fllaments .... 33 

Fronds composed of elongated internal cells, which become smaller 

ance polyeonal, at the Sim ACOer <0 <5 + winapi sialnees in oys wichesotlscuie’s< 35 

Fronds, at least in the younger portions, formed of cells of nearly 

uniform length, arranged in transverse bands, without any proper 

GOPECAY MAYOR ac ios cisradicepsela.cxitcle spate bye eiidare = begs diels .peahers 38 

mmeEronds tough and: Gens -... 3... 20s 2. - 25 +:0.<iciSisldalreale Chordaria 

rones Soft, and HACC i354 .-bysacda siete Slope Ab Sepals alse Rieeleeee 34 

34. Outer cells of cortex producing plurilocular sporangia - .Castagnea. 

Outer cells of cortex not producing plurilocular sporangia. Mesogloia. 

30. Fronds traversed by a central filament formed of large cylindrical 

Pelleniaced end to ends). 2c) ues oe ce ates uote ase <p 36 
Fronds destitute of distinct axile filament ....-.....-.....--.- oT 

36. Sporangia in branching, monosiphonous filaments, which ron tufted 

whorls on the ioherios Reeth «F552 1s eee ihe a Aen ae Arthrocladia. 
Sporangia inconspicuous, formed from the cortical cells. Desmarestia. 

37. Sporangia globose, prominent in the cortical layer ....Dictyosiphon. 

*When reference is made in Myriactis and the following genera of Phwosporce to 

free external filaments, it should be understood that only filaments whose cel]s contain 

coloring matter are meant, and that no account is to be taken of the numerous hyaline 

hairs with which most of the species of Phwosporee are covered at certain seasons, 
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38. 

Fronds ending in a large, single cell, the cells of the lower part | 
giving off descending filaments, which become interwoven and — 
form a falae Gprpex i544) Oe eee 39 8 

39. Rhizoidal filaments few and limited to the base of the plant, branch: — 
ingMirresularty innatels./. 22545-64554. -sosoe oe Sphacelaria, — 

Rhizoidal filaments numerous: =. ...2....)2.- 2-2-2 - 88 =e ee 40 

40. Branches distichously pinnate.........-...-. swe Se Chetopteris. — 

Branches jhorled.2> . sch. ieee tae open ateeiaee Cladostephus. — 
41. Fronds simple or occasionally proliferous............---....--- 42 @ 

Kronds) branching. £200 Ae 2 eee ee oe eee 252 

AD aMidrib spresént...:... 2.2. 0%). oc keeek SERS NSS Fade eee 43 ©) 

Midrib wanting... 2.256.205 1 0 OE 44 

43. Fronds stipitate, Sein with numerous holes........-. Agarum. — 

Fronds entire, with a few separate leaflets on the stipe below the 

AINA is zal Eas Bete Hew nste: he Plane TAG LIR  e e e Alaria. — 

44, Fronds thin, soliseseile abana te Ug SEER Sere 45 

Fronds thick and coriaceous, distinctly stipitate.............-- 46 
45. Sporangia densely covering the surface of frond.....-..-- Phyllitis. 

Sporangia external in seattered spots..-.--:..-.....-.-.. Punctaria. 

46. Cryptostomata present, fronds attached by short, nearly simple ~ 

PhIZOIGS 25,45 AR Tak epee eS ee Be eee Saccorhiza. 

Cryptostomata wanting, fronds attached by prominent, branching — 

PhIZOIGS «jn. spect ese ree ese ee eee oe eee Laminaria. — 

47, Fronds without distinction of midrib and lamina, fruit borne on — 

short lateral branches......-.-...----.--- DeSean e Ascophyllum. — 

Blade distinct from the midrib, bladders borne in the lamine, 
fruitterminal. 2.3.6 +. icp ents cee ores ee ee Fucus. 

Bladders and fruit borne on special stalks.............- Sargassum. 

48, Fronds calcareous ........-.--- . gene ss US ced aaseeace pee 49 

Fronds not calcareous .-.-0. =. 522-52 Scere gan ee ne oe oe oe 50 

49. Fronds erect, filiform, articulated ............-.-..--.--: Corallina. — 
Fronds thin, horizontally expanded ....--.-..---..--.-.- Melobesia. 

Fronds thick, horizontally expanded, but rising at intervals in 

irregular a eee wig LOE & laid ee eats Lithothamnion. 

50. Fronds horizontally a cruspaceous or membranaceous.. 51 

Fronds erect or umbilicate -:.. 22. 2523 aae-se6- = = = 52 

51. Fronds parenchymatous, spores in external warts. .-.-. Peyssonnelia. 

> ae 

Sporangia at the base of filaments, which form scattered external © 
COMES Fickns wseeeeee ae nee Bick) 2. Pee eee Stilophora. 

Fronds minute, ending in a hyaline hair, monosiphonous below, 
densely beset above with very short branches, between which are — 
the sporal gia. dis s<.53<R05e8 Sos See ee oe ee Myriotrichia. 

Fronds parenchymatous, spores in cavities sunk in the 
HPONG oles cece see ee Ce. oe ee ne ee lae Hildenbrandtia. 
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Fronds parenchymatous below, but above formed of loosely united. 

filaments, tetraspores formed in the filaments -........ Petrocelis. 

MPMRRIL Se LUNs ae re nie ele cine ete Viale cru toe atone lel. 53 
PCGHUCS MlAMONTOUS Sac cemia th Meee Some Maat RR kia ie al 5A 

TONGS Mem OrataAceOUss ate ed oi aS ee wf Ree. 15 

53. Fronds cartilaginous, hollow throughout, rigid, proliferous, tetra- 

spores cruciate ..... SEP Ee Aud IA: 2 CC LS Halosaccion. 

Fronds slender, much contracted at the fonete but without dia- 

phragms,-tetraspores tripartite in depressed cavities .. Lomentaria. 

Fronds slender, nodose, with diaphragms at the nodes, tetraspores 

tripartite'in the cortical layer ......-.2--2-..2.26.0. -.-- Champia. 

64. Fronds monosiphonous, without proper cortex .....-.......... 55 

Fronds with distinct axial and cortical layers .........-.--.... 62 

bd. Fronds monosiphonous throughout.... .....2.. 2.2.60 ..2..... 56 

Fronds at first monosiphonous, becoming polysiphonous above, 

spores formed by divisions of any of the -cells, filaments simple, 

gelatinous, dark purple. .... Bit Sey ee POE Smilin Bangia. 

Fronds eaeshoneds above, but below with a false cortex formed 

by descending filaments given off from the cells. ......-..... 60 

Fronds formed of large cells placed end to end, with bands of smaller 

cells at the nodes, in some cases the nodal cells extending in a 
cau layer Over the intermodal celle 728 Wer sop sake ON. 61 

56. Spores (as far as known) formed directly from the contents of any 

Camus Celis Paes. eae RE Ls eth ie Mea! Fe 57 

Spores on short pedicels, distinct, undivided ......- Trentepohlia (2). 
Petraspores and cyst0earps present /....0 20202 eb see. 58 

57. Filaments simple, forming a fine web over other alge. 

Erythrotrichia. 

Filaments dichotomously branching, minutely tufted .. Goniotrichum. 

. Fronds formed of prostrate filaments, from which arise erect pinnate 

filaments, cystocarps terminal, involucrate, spores irregularly 

grouped, not surrounded by a common gelatinous envelope when 

PIE AUUEEO AAD coat Se Aah Stans ates eixtate di ai Sepa rstaleve Spermathamnion. 

Cystocarps terminal or lateral, spores irregularly grouped at ma- 

turity, covered by a general euinons ONVElONE) acess © 59 

Fronds dichotomous, formed of delicate vesicular cells, tetraspores 
in whorls atthe joints, involucrate...0......5...-.-.- Griffithsia. 

Fronds dichotomous. or pinnate, tetraspores scattered on the 
branches, solitary or aggregated, cystocarps latezal, usually bi- 

BA DC tenistagetin tear site eihais cqte ms Ieee aes Callithamnion, in part. 
Fronds with a monosiphonous axis, nearly concealed by the densely 

whorled branches, cystocarps terminal on short branches, tetra- 
spores in whorls one above another on special branches. .Halurus. 

Fronds capillary or bushy, densely branching, cortications confined 

to the larger branches, and evidently formed of vein-like descend- 
ine filaments. 22... .00.0068 Peete fred sek: Callithamnion, in part. 
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Fronds compressed, ancipital, branches pectinate-pinnate, covered 

everywhere, except at the ap, by polygonal, arealated cells. 

Ptilota. 

61. Fronds dichotomous, tips usually incurved...........-- Ceramium. 
Fronds pinnate, main branches corticated throughout with cells 

arranged in transverse bands, secondary branches corticated only 

atthe nodes. 2225 aaa ae eo Sa eee renee Spyridia. 
62. Fronds nearly black, substance dense ..........-...2..2.2.05. 63 

Fronds rose-colored or purple, gelatinous or rather succulent, some- 

times eapillany: 2 °Rtee ONES 1h ek SAR ee 64 
63. Fronds dichotomous, cylindrical, cartilaginous, spores borne in ex- 

ternal ‘flesh-colored warteifa.tu 2020 22, 2ee oak. Pees EMe SE Polyides. 

Fronds filiform, rigid, wiry, irregularly branching, forming dense, 

intricate: bunches . ...<-...: See eS ee ee Albnfeldtia. 
Fronds small, compressed, pinnate, forming small turfs, spores borne 

on an axile placenta in the enlarged terminal branches. . Gelidium. 

64. \Cystocarps immersed in the fronds. ..222.26 .tinle tenes 65 

Cystocarps external, ovate or urceolate ..-.....-.....-.-.-- -.. 70 
65. Fronds gelatinous, composed internally of a dense mass of slender 

longitudinal filaments, which give off short, corymbose, lateral 

branches, which form the cortex... 0:-)2s22.5.4.<22.t2 24 ti. SOU 
Fronds succulent, consisting of an internal layer of slender longi- 

tudinal filaments and a cortex composed of roundish polygonal 

cells, which become smaller towards the surface........-..-- 69 
66. Spores arranged in regular radiating lines ......--..-... ....- 67 

Spores: in al .irregolar mass. o<i04) sediticise's 2 JS0 eee ee 68 

67. Cystocarps naked, cortical filaments free, often ending in hairs. 

Nemalion. 

Cystocarps surrounded by a delicate membranous sack, cortical fila- 
ments ending in large hyaline cells, which are adherent to one an- 

other... Sn0+'. ean elSs es haat geeks Be etee hei bs eet Scinaia. 
68. Fronds dichotomous, subcompressed, central filaments fine and nu- 

THVOEOUS ALE. Osa nchorsigaeee Rw Sak SOS ee Nemastoma. 
Fronds filiform, pinnate, central filaments few, rather large. - 

Gloiosiphonia. 

69. Spores arranged in groups around a central placenta... .Rhabdonia. 

Spores grouped in several irregular masses in the interior of the 

frobds:...:2):. .:28aMeebtk eee ee ee Cystoclonium. 

70. Fronds traversed by a distinct central filament or siphon .-..-. 72 

Fronds without a distinct central filament ..............:...-- 71 

71. Fronds succulent, brownish purple, cylindrical, beset iil subulate 

branchlets, apices generally hooked, tetraspores zonate..Hypnea. 

Fronds red, somewhat rigid, filiform, (iceeacdea cruciate. 

Cordylecladia. 
72. Branches much contracted at base .....-.......--.-- Chondriopsis. 

Branches not contracted@at base ........--..ceeense- i dg Soe 73 
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Fronds long, cylindrical, densely clothed with lake-red hairs... Dasya. 

Fronds purple or dark red, occasionally blackish, superficial cells 

either throughout or at least in the young branches arranged in 

EATS MOUSSA Sin erat eer ye | Siar erase opAe ct tee aie S elsrois asks le's <i 74 

Fronds dark red, much branched, rather robust, superficial cells 

small, eeagee DAG e nats aa ashes aistzinae sh mebina ods Ehodomela. 

74. ove borne in the younger branches..........- Polysiphonia. 

Tetraspores borne in swollen, pod-like branches (stichidia). 
Bostrychia. 

75. Fronds cartilaginous, dense, spores immersed in the substance of 
fron ajc).;a ae UE AGRE S oigerpaiare fats hard xfa-3 555 ses Se see oe es 76 

Fronds delicate or somewhat coriaceous .....--.-....-...-- Seed 

Fronds gelatinous, livid purple, composed of a single layer of cells, 

spores in marginal ‘bands or spots ...........--...-..- Porphyra. 

76. Fronds formed internally of numerous anastomosnig filaments which 

divide eorymbosely.at;the: surface : 2): - «js scs-mes dee ceneets se MG 

Fronds formed of roundish angular cells throughout ........... 78 

77. Fronds plane or slightly channelled ..............-..... Chondrus. 

Fronds beset with small papillz, in which the spores are borne. 

Gigartina. 

78. Fronds with a prominent stipe, which passes into a proliferous la- 

mina, cystocarps external, globose ............-..-- Phyllophora. 

Fronds linear, regularly dichotomous, cystocarps immersed. 

Gymnogongrus. 

ee VSD DL OSCING, 65 cp. gis ein te sietelecsidt s BAA nee al ole AIS EAEYS ie SAVE ue 80 

Deter RAEI oe eo ctiin aot saree omieroSbalhye Stelqopathrsnibe Als asd) dar 82 

Sisnrones rosy red: léedilikes is sine Jessecaudeoloswee wend. saws 81 

Fronds dark brownish purple, narrow, dentate, midrib scarcely dis- 
Rie URE artes rata c clave cis cing sain yeeros te eek Odonthalia. 

81. Tetraspores in spots on the fronds, lateral veins usually present. 

Delesseria. 

Lateral veins wanting, tetraspores in thickened portions of the 

Sironds)-.. - = SALE oy tits Aiki Ene MeL Oe -.e-. Grinnellia. 

Pea PLOnds Narrow, MUG -OIVIGE .-. >. %)....5 2 /o20- setae tee toe 84 

Fronds palmately or dichotomously divided .....:........-..... 83 

§3. Fronds deep red, broadly palmate, margins proliferous, tetraspores 

cruciate in pritelies eet aati fest: See ii -.-..----dthodymenia. 

S4. 

Fronds dark red, margins ciliate, tetraspores zonate.. Rhodophyllis. 

Fronds dark purple, deeply divided, tetraspores scattered, cruciate. 

Gracilaria. 

Branches alternately secund in threes or fours, the lowest undivided 
and spine-like, the rest pinnate.......-......-54,+-- Plocamium. 

Fronds subflabellate, upper divisions divaricately toothed. Huthora. 
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EXPLANATION OF PLATES. 

PLATE I. 

J. H. Blake and W. G. Farlow. 

. Gleocapsa crepidinum, Thuret. 600 diam. 

. Isactis plana, Thuret. 600 diam. 

. Spherozyga Carmichaelii, Harv.: a, heterocyst; b,b,spores. 600 diam. 

. Lyngbya majuscula, Harv. 400 diam. 

. Oscillaria subuliformis, Harv. 500 diam. 

. Calothri« confervicola, Ag.: a, a, hormogonia; b, b, heterocysts; c, cell of host- 

plant. 400 diam. 

PLATE II. 

J. H. Blake and W. G. Farlow. 

. Hormactis Quoyi, (Ag.) Bornet: a, a, heterocysts. 600 diam. 

. Rivularia atra, Roth: a, a, heterocysts; the cross-lines represent the gelatinous 

matrix. 500 diam. 

. Microcoleus chthonoplastes, Thuret: a,free trichomata projecting beyond the 

ruptured sheath. 500 diam. 

. Spirulina tenuissima, Kiitz. 900 diam. 

PLATE III. 

J. H. Blake and W. G. Farlow. 

. Ulva Lactuca, (L.) Le Jolis: a, microzoospores which have escaped from mar- 

ginal cells; b, cells in which zoospores are forming; ¢, cells from which zoo- 

spores have escaped. 500 diam. 

. Rhizoclonium riparium, Kiitz. 20 diam. 

. Cladophora letevirens, (Dillw.) Harv. 20 diam. 

PLATE IV. 

J. H. Blake and W. G. Farlow. 

Bryopsis plumosa, (Huds.) Ag.; portion of upper division of the unicellular 

frond. 10 diam. 
. Vaucheria Thuretii, Woronin : a,a, young antheridia; a’, antheridium which 

has discharged its antherozoids; ¢, c, oogonia with oospores. 100 diam. 
. Phyllitis fascia, Kiitz; section of frond with plurilocular sporangia, a, cover- 

ing the surface. 500 diam. 
. Derbesia tenuissima, (De Not.) Crouan: a, spores (zoosporangia?) nearly mature; 

6, b', cross-partitions forming cell at base of sporangium. 100 diam. 

. Punctaria plantaginea, (Roth) Grey. ; transverse section of frond: a, plurilocular 

sporangia with zoospores; a’, the same when old, after the zoospores have 

been discharged and the internal cell-walls obliterated. 
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200 REPORT OF COMMISSIONER OF FISH AND FISHERIES. 

PLATE V. 

J. H. Blake and W. G. Farlow. 

Fig. 1. Leathesia difformis, (L.) Aresch.; dissection showing a portion of cortical layer: 

2. 

Fig. 1. 

w 

or 

Fig. 1. 

Fig. 1. 

a, a, unilocular sporangia; 6, b, hairs. 400 diam. 

Chordaria flagelliformis, Ag.; longitudinal section of outer part of frond show- 

ing cortical filaments with unilocular sporangia, a, and a few cells of inter- 

nal layer. 500 diam. 

. Asperococcus echinatus, Grey.; transverse section of frond: a, unilocular sporan- 

gia; b, hairs. 150 diam. 

. Stilophora rhizodes, Ag.; longitudinal section of outer part of frond showing 

sorus with paraphyses and unilocular sporangia. 4400 diam. 

. Ralfsia verrucosa, Aresch.; vertical section of frond with a sorus containing 

unilocular sporangia. 
. Sphacelaria cirrhosa, (Roth) Ag.; a portion of frond with propaguluin. 200 

diam. 

PLATE VI. 

J. H. Blake and W. G. Farlow. 

Chorda fllum, L.; transverse section of portion of a frond shawing paraphyses, 

b, and unilocular sporangia, a. 200 diam. 

. Stilophora rhizodes, Ag.; portion of sorus taken from PI. V, Fig. 4, more highly 

magnified to show unilocular sporangia, a, a’, and paraphyses, b. 600 diam. 

. Ectocarpus littoralis, Lyngb., var. robustus, Farlow; plurilocular sporangia. 

200 diam. 

. The same with unilocular sporangia. 

. Myrionema Leclancherii, (Chauv.) Hary.; vertical section showing plurilocular 

sporangia. 400 diam. 

PLATE VII. 

J. H. Blake and W. G. Farlow. 

Castagnea virescens, (Carm.) Thuret; unilocular sporangium and hair, b. 400 

diam. 
. Castagnea Zoster, (Mohr.) Thuret; transverse section of outer portion of frond 

showing plurilocular sporangia, a, a’, and hair, b. 400 diam. 

. Elachistea fucicola, Fries; dissection of superficial part of frond, showing uni- 

locular sporangia, a, a’, and colored exserted filaments, b. 300 diam. 

PLATE VIII. 

J. H. Blake and W. G. Farlow. 

Fucus vesiculosus, L.; fructifying tip of frond: a, air-bladder; b, conceptacles. 

Natural size. 

. Laminaria longicruris, Dela Pyl.; section through fructiferous portion of frond 

showing unilocular sporangia, a, and paraphyses, b. 400 diam. 

PLATE IX. 

J. H. Blake and W. G. Farlow. 

. Fucus vesiculosus, L.; section through a female conceptacle showing oospores 

and paraphyses. 200 diam. 

. The same; section through male conceptacle showing antheridia. 200 diam. 
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PLATE X. 

J. H. Blake and W. G. Farlow. 

1. Spyridia filamentosa, Harv.; axis with branch bearing autheridia, a, 
200 diam. 

. Callithamnion corymbosum, Lyngb.; branch with antheridia. 200 diam. 

. Trentepohlia virgatula, Harv. ; showing the undivided spores, a, a. 200 diam, 

. Grifithsia Bornetiana, Farlow ; tip of male plant with antheridia. 400 diam. 

. The same; portion of tetrasporic plant with tetraspores, a, and involucre, b. 
200 diam. 

ST om 02 09 

PLATE XI. 

J. H. Blake and W. G. Farlow. 

1. Callithamnion Baileyi, Harv. ; plant with tetraspores: a, before separation from 

the mother-cell; d, free from the mother-cell. 200 diam. 

. The same; plant bearing binate cystocarp. 

3. Grifithsia Bornetiana, Farlow; plant bearing cystocarp (favella). 200 diam. 

wo 

PLATE XII. 

J. H. Blake and W. G. Farlow. 

. 1. Nemalion multifidum, Ag.; dissection of outer part of the plant to show the 

ceystocarp. 400 diam. 

2. Spyridia filamentosa, Harv.; tip of female plant with a double cystocarp, the 

right-hand portion of figure representing the cystocarp and branch in sec- 

tion; the left-hand cystocarp being seen superficially. 400 diam. 

PLATE XIII. 

J. H. Blake and W. G. Farlow. 

1. Polysiphonia Olmeyi, Harv.; branch with antheridium, a. 200 diam. 

2, 3, and 4. Grinnellia Americana, Harv.: Figs. 3 and 4 represent the antheridia 
seen from above and in section, a; Fig. 2, section through a cystocarp. 400 

diam. 

PLATE XIV. 

J. H. Blake and W. G. Farlow. 

1. Petrocelis cruenta J. Ag. ; dissection of frond showing the tetraspores, a, d. 400 

diam. 

2. Rhabdonia tenera, J. Ag.; transverse section of frond showing cystocarp and 

carpostome. 200 diam. 

PLATE XV. 

J. H. Blake and W. G. Farlow. 

1. Dasya clegans, Ag.; branch with stichidium bearing tetraspores. 300 diam. 

2 and 5. Champia parvula, Harv. : Fig. 5, portion of frond bearing a cystocarp, a; 

slightly enlarged; Fig. 2, section through a, showing arrangement of spores, 

earpogenic cell, and carpostome. 400 diam. 

3 and 4, Polysiphonia Harveyi, Bail.: Fig. 4, branch with cystocarp; Fig. 3, sec- 

tion through the same, showing spores and carpogenic cell. 400 diam. 



INDEX OF GENERA AND SPECIES. 

(The synonyms and species incidentally mentioned are in italics. The larger-sized figures indicate 
the page where the description is given.] 

Page. Page. 
A. Bostry chia Mont. -osene nee oee eee 169, 175, 177 

“cs + + 

Acctabularia Meditorransa Lax eoeeeeso2e ee 
Acroblaste ombels pis eget Pea R Or ee 57 Botry diem —.c.- me eis wise seca nope 18, 14, 25, 58 

Bevooaty Us crindlis K.g ~.~---220--2e-00 158 | Botrydium granulatum (L.) Grev ..----+- 14, 58 
lubricus K.g .--.----2-2+22e2-20-20- 158 sonegaruunl Marlow-csos se cere seeeeeee 14, 58 

sara Post. & Rapr.-..---2----+--sso80 96 IBTYOPSIdEwe aas~s- aaee aoe aa oe eee ee 13, 14, 25, 59 

* Jimbriatum Harv. ----+-2-2-22-22e00- a6 IBLYOPS1S)Iak f- ee ence Gehoo => snsosn oe 59 
Turneri Post. & Rupr i cbassmarecees 5, 92, 96 i ugmoudes List 052-2 cae eee 60 

A glaiophyllum Americanum Mont.....--- L6H “ plumosa (Huds.) Ag ...-----------0- 14,59 

Ahnfeldtia Pries.. .-.. 26 -osesecrseeaesec. 144,146 it Sap 
ae Peay LENUISSTIN A WOON Ob eeasecieeeece eee 60 

ng LOIS 2 esa 22 22s 2c my Bulbocoleon, Pringsh. << <<< 5 pean oso 24,57, 69 
+) plicataMries\<7---- <r aese see eee ee 4,147 groan Prineal 57 

“6 y, fastigiata Post. & Rupr.....- 147 P BRD. +2=2*ristrone eae 
PAV ATA GTO Vpe mse snfensie =e ciee cele oe =a ae 97 Cc. 

= “esculenta Greveaa-cssseccie ne seeeieee 97 

ee ‘* y. latifolia Post. & Rupr.-....- 97 | Calliblepharis ciliata K.g......-.-..----. 5, 152, 153 

HT EETION CRIES F eo cea cansso cca sonbcoSse 98 AS Odi 5 ait po aneasorpobadeancas 153 

AMM DRUNK BGG. - Fe ania ceyanineice saamicle Hanes 36 | Callithamnion Lyngb.................. 21, 108, 109, 

Anabaina marina Bréb ....-.......------ 30 118, 120, 131, 142 

Antithamnion Naeg ..............--.--.. 121, 122 « Americanum Harv -<..-2-2---- eee 123 

Se CTIULCLOLUNY NGOS <cmaaate scien sian cacie 122 SO MBaleyicHarv 22 secs. sec ceeeee 20, 121, 127 

AT OSC OU MUECE xaran a inin))acan seistesinieaoiaeise iaiats 139 Se Ve LO eH LOW: mam eee semie scott 127 

Arthrocladia Duby, =. --2a.2-- 4. <--emeneee= 183 Pp BALTOMGAG Jo ac ceelais ses co ceee eens 124, 126 

Se VNOSA SD UD Veen. sce sesame sce 183 oh (DT AChLiatUny ARV meataee seme ie estos 126 

Ascophyilinm| Staekeiee. =< 222s eee eet 99 ++. byssoideum) -Avimssse-)4enee nce 121, 127, 128 
ae MOCOSUIMN SAG esse css enne eet 99 sf ‘« v. fastigiatum Harv ..-........ 128 

ZA SPOLOCOCCED eececsciee nase sess aailal= 17,88 zS ‘* -y. unilaterale Harv .........-.. 2128 

‘AS pEroCOCCUus txt sce esse eee aee ese 8S, 90 ee cv. Wialtersitiiiny: sos emer 128 

oo OULLOSUS Nascar wae enten= cess see eee 89 “ corymbosum Lyngb...-..-- 121, 123, 128, 129 

SOCOM? CSSULS Gli bectem ea eee erates seteta 88, 143 FS “ v. secundatum Harv..-.....--- 128 

+ -echinatus\Grevie.cs-ssss--c-niceeee eee 89 “eCTuCiatum) Alms tes anetssseeee eee eee 122 

* sinuosus Bory..-.--.---...- Gabe seoee $8 H MD AVLE8it TL GLVe.e calneteionenie eee eee 109 

RE ** Dictzis Hooper ---+-s~0c-e ses eo 127,129 

ss © floccosum-A'g) - 2 fe-- ese neeeie AV, 125 

SBACHUUS CONN om oqec cs ens. eseeee teers 32 i Vgranifjerum Menesh —--.c-sese-eeeee 123 
PBA CLEIUG wo canis ona e sla Salsas nice wen oeeeeeeee 11, 26 ‘* Labradorense Reinsch ............-. 125 

Bacterium rubescens Lankaster ....-.---. 29 ‘* luxurians Ner. Am. Bor... -.-..-.-- 109 

EB OLODAMUG SILO sis c\-\onei ais = nis'= aie ea 108 “ “polyspermumvAle) ese ectecaasscaenee 123 

Bana uyNe = =<. -sscc<nscasecseesss 110, 111, 112 ‘ Splummula Tayn gb esee- serie eee ee 124 
** ceramicola Chauvin.......-------.- 112, 113 +o prOsouM, Harv; 5st so ease pee 125 

See CLLUCT EO WAL e- oes cee seen ae ae uiciee ree 112 “5 Pylaisvei Mont ...-.-.2..c-sabe se 5, 123, 124 

pen elegams| OHA Uivan cee sics = oe ace eeneee 113 +5) ROGGE Dipecemios eo setae ree 121, 170 

‘“* fusco-purpurea Lyngb .-...--------. 112 “* secundatum Lyngb.......--2-..:---- 109 

Batrachospermum Roth .......---..---- 20, 108, 116 ' ‘* seirospermum Harv. .-.......-.-...-. 129 

Begeiatoa Trevisan ..-...-2.-<.-cescs-00- 2, a2 Iam 2) heel & Bech cy are Re me ee A 130 

‘“*- alba Treves v. marina Warm........ 32 + Cetra eONUI AG So ccelnacseeeecees 126, 127 

““ arachnoidea Rab ..........-...2----- 32 ‘* Tocwottoniensis Harv ........-..... 1390 

S Ananvmnd NViaTM. .<-..<-<\.65= =< sQecce 32 fy VORSICOLOT NAG aces wc elon aeine eee 129 

Cee mnita bis; COW 2. cel sane aaaaiectoe 32 ss “* v. seirospermum Ag .....------ 129 

ITAA GIORGI ¢ oogesaeaubeoeDsOCodsOSISanoe 15 O° oingatuluny Harv s.-c0sesss-acdonae 109 

Bonnemaisonia asparagoides Ag ......--- T | “Callophailig Ks parse nee oetscie ae cenieean ewes 144, 153 

Bornetia Thure’ ......... Soascasano oacsiac 118, 131 SU CHASE RG eee ete eae Geooddondsce sis 153 

202 



MARINE 

: Page. 

Callophyllis laciniata K.g ........-------- if 

OULU OGRA INS SopppopneecospegecodnssuaceD 163 

“ Lepricurit Ag.....0ssce.nceceeseues 163 
Calostphonia Crouan .<- 2.05: c--5--ces=05 120 

Galothrix (A¢.) Thureti.<-<- 5s s---cco=s= 36, 184 

So COnLEIVICOlATA 0 staat ee eee eee 36 

‘** crustacea Born. & Thuret........... 36 

Seite] CLO ULB L ATV, =a neta cteteemel-raiaiale miele 37 

parasitica, huretessasssesceeesssee > 37 

Pee DALLO DINE NTO G ee anise maine farsa 40 

nope DUlyanatig) Alyce oie =e aeincsamamieeeiate 37 

Sem SC OP UL ONUMNCA Cleese emeee aicl-iciee 37, 59 

ee RI20 279 C0 CY EL DIV je etnies ane eleielatatatei siete = 37 

@apsicarpella Kjellm..-...-.---.---.----. 68, 74 

‘t spherophora Kjellm .......--.------ 74 

Castagnea Thuret ..........-..--.---..--- 85 

so” virescens Lhuret..=---2 -- ss sscecs se $5, 86 

Pe AOSUOLO DULOU= smi = cle ccc ele ciscisiciminia 86 

Meramicw ost22.-22scene=s 25, 107, 119, 189, 141, 142 

Seraminm aye Deasa cess sa seen nea = nee 131,134 

OUT OCA DUNG ILA \cmjacecscizcisis-sic-e 135 

‘* Capri-Cornu (Reinsch) ....--..-..--. 138 

Bem C LUC MINUTO eer mae eet ae elem iate 135 

Ea CORyMDOSUM AY Soon os. cen cia asinin 138 

“ Deslongchampsii Farlow ....-------- 136, 137 

a seciaphantum Roth... =i 26. -- ise 136, 139 

We aeisintareh iid s (hae anpenceseqeroe ces 137, 138 

SO Ista Nal ON enqacasodsceseecacso-e 76,136 
Se MOCORUNE RY Oe SPiG =a 9141-5101 =10 138 

SOS Saal atin AVa Basenpecsopesagewos—n- 4, 135, 148 

oY Re Wa OCCULNCTIS UA Doms clea iaielele maeiars 135 

Samp eave PLOMPOLiM AO" octane eet 155 

yy ev. Socundagnm Alp <2. 2 seein 135 

5 “« v. squarrosum Harv ........... 135 

oo SiRGLumM Ar: o<2-25<ed OR ia ihoicicrote 136, 139 

coe CONUISSIMIOM AG sane eer 137,138 

‘+ v. arachnoideum Ag........... 138 

« ** -v. patentissimum Harv ..-...-. 138 
ee LOUNGUL HALLOW) a= cie.-qoe- See eane 138 

Ghatomorpha Kg". .53.gensece -<ee-so=0 45, 46 

mnrcered) (Dilliw.)) Koy 9% soe; es 46 

Sieg RET ORCEDG KER. 8 caenisonioninle bieSoSoL cos 47 

S slinwm) (lor, Dan.) Ks): 52 <\2-=42 47 

«© longiarticulata Harv) ...sc<c-s--se—0 48 

“ melagonium (Web. & Mohr) K.g.... 46, 48 

So Olne yi Harv \ .-\.5<%\-.<-nactmteclanee 46,48 

‘* Picquotiana (Mont.) K.g...........- 47,48 

ator, (Berk), Harv...) sicmosekese 47, 48 

ME LOVCULOSE MARV, ~ -...<t-cceete ee estat 49 

SASCOTULLOSE LAM, «nn ahicm cide asses 47 

@hetopteris Kip... meee cess See nee 1053 Ua 

Se DLUMOSA ICS oo ee oat alate ceeeaae ame 5,77 

| squamiulosa K.g once ce cseess se 77 
@hampia Harw.o5..sssencaciecseseee 149, 154, 155 

PEO DAEV GLA ALY o\.ticciccea tek eee acca 156 

ORATERONGIE, AU Cito aa.encncasecsecasaee 108 
Si corymowyerd® LNuret.cencs--caseecss 108, 109 

a menlonescens CNUTOty sacs -asuaace sae 109 

Sr RILVESLLETIS MUO DON. ale immo in[ainsee atelectasis 108 

(OS URTRYD. SABCOB SOB OROC EE SE OCC EOE CRE 10 

Cheracvum A, Br... 2 cjnac2sseasccee2 aes 58 

Chlorodesmis vaucherieformis Harv ..---- 60 

Gittonosnenmec’: 32. 4. sasea eee eee eekse 10, 12, 40 

Ghlorospore®'.--....245..ceenuheaase 13, 25, 40, 44 

Chlorozoosporece, see Chlorosporex. 

ALG OF NEW ENGLAND. 

Page. 

ORON ATI AC no ccn ald aaside J oacejeseees soe 20,165 

SQCLODUND UTC, ELALY, (esc Aces sciee = eS cle 167 

SVeB Otley anes arvaaca sees ce <= 8 4, 6, 166 

B  LECLOT RLS HL aI Via see sees eee 167 

bo (MLCtiCd ARV pose oe seek oiaiteteee asec 167 

A lsedifolia Wary; taceeccens cecsscm sos 166 

Eo SEMMOLOLA NG eee eseceeeet peteeoteds 166 

SONstriolate Marloweesneaane assem eens ae 166 

tenuissima Ag .......-.c-ccrse-n-- 4,166 

ChondriopsistAg a steeeeeen=eeeniaae 164, 165, 168 
‘i atropurpures Ac ses eceene<seee ene 167 

es ** v. fasciculata Farlow ..-..----- 167 

‘}  dasyphilacAo-. 2..-paesee cere ses 166 

¥ tt ove SedifoliaivAton ens cesea= ames 166 
ce ittoralisp Ac === === ene ~? 167 
“ tenuissimavAg (--3.25-2e-hcee eee: 166, 167 

Ge ‘« v. Baileyana Farlow ..--.-..--. 166 

Chondrosiphon uncinatus K.g ..-..------- 154 

@hondrus'Stacky-s-4-- eee =a ee eee 146, 148 

‘* erispus (L.) Stack .....-..- 4, 9, 146, 148, 150 

SS wNorvegicus TayN Seen ence nceoeecmae 146 

@horda) Stack secceem wae neseancleietecisinee tee 91 

1G. SHINY ee copopaconcboKgcerosbacoDdd pe 91 

tv. lomentaria K.g .....----.--- 63 
SS lomentasid LYNED <-.-cs~-leass ses 15, 63 

‘© ‘tomentos@ iyneb <2 --c0scne= cineca 91 

ORO CUrACEE eee ae elec teacee tee 61 

@hordariei accu ~~ -222-secasses ccs 16, 17, 83, 116 

@hordanizeA oP ees ao scacmccisese ease sae 83 

cS divaricata Aigo. nacncacancce= ne 5, 8, 57, 83, 84 

‘\ flagelliformis Ap <atemwiecinoc= aol oie 4, 57,83 

ss ‘Vv. densa Marlow je<: 20 «ce onete ae 84 

i \-v. hippuroides, Ag)--5--2----1 66 

ChoreocolaxReinseh) 22.2.5. secaciecile cee 109,110 

‘« Americanus Reinsch......--...----- 110 

mirabilis Remsehys234seses doses 110 

“ Polysiphoniw Reinsch..-...-........ 110 

‘* Rabenhorsti Reinsch..............-. 110 

 tumidus Reinsch=..5...<e0-2+-s-2-=- 110 

@hroococctacee eee cee cless sees 11, 25, 26 

Chroococcus Naeg....-. Siciefeln(e UREA Serato 27 

sce tUNOIOUS =NIROS trent sees eeiee ele 27 

Ghroolenidewmennn---e-\- << eee ST 

ORTYSY MENA, a= ww ala sael= =n sao =)s anomie 149, 154 

Sem OSCR PEN OI Viet = ulatale(olniala ctersina/eteteisieletsterele 155 

Chthonoblastus anguiformis Rab...-...--. 33 

GUT DE Bieta) notattasaeiee cena ciee 33 

Wa Na OES Boe Scbcos sag socsoS OOS EOS 34 

Ohylocladia Greysee-seeee = eee eee ae 154 

SS) MBOALEH ONG ATV aaeeminacia-laciee eae 154 

SP NOSCH AR Ve en esemtaaieio-iaiseeiecinlerats 155 

NE OYTO TTT INP Senna Se OGOD OC HUGO SESE oS 154, 155 

Ohi ted AS Bi teen ee a= a = cleimietatara 15, 68, 73 

SP oplnmnlec CObNvesssencacossleae aces 122 

i sphacelarwm Kny ...=-.-.----------- 76 

Cihaniamuisco/ PRU plea acne nee ele = =i 152 

CladophoracKeg 2-2-2 es assesses sone 50 

sO ralbiday(iiads;) ha gescss2sc-ssnem=s 51, 52, 55 

to Rarcta(Dillwa)seassessoccesessssceces 50 

st (centralis Anetsssecees se -=ce ese se 51 

aS Voerystallina wothsaaccscee eee hoe sae 53 

diffusa Hany <=:s-<s-s-<-- scares 53 

és WexpansayKaGesaceccscdecssessoere- == bys) 
EAN ILD OSCENS .Piealaine sole ssieiton se lsie= == 56 

‘* flexuosa (Griff.) Harv ...........---- 54 



i a 

204 REPORT OF COMMISSIONER OF FISH AND FISHERIES. 

Page. 

Cladophora fracta (Fl. Dan.) K.g .......-- a6 
‘* glaucescens (Griff.) Harv.....-...- 52, 54, 55 

ee tt wv. pectinella- Harv -.25.22. +65 53 
oo Veracilisn(Griff) Kero cccee vec setae 55 

e ‘ vy. expansa Farlow... --:.-.---. 55 
“S vintenuis) Churet:c- Sts eens 55 

‘ Hutchinsie (Dillw.) K.g .--...-.--.. 53 

* letevirens (Dillw.) Harv-..----.----- 52,53 

© Janosa (Roth) KK g 2 ccc sce eeeeeee ot 

¢ “ vy. uncialis Thuret .........-:.. ot 

* Magdalen Harv .-.--25.c2s-ss-cces 56 

tO Morrisia Harviczccesccsdeeecese =e -- 54 
‘« pseudo-sericea Crouan ......--------- 52 

“* refracta (Roth) Aresch..2.:.2.2.2-.< Dp 

* Rudolphiana Ag-.<..scccasseee cheese 54 

sO rrapestris: (L.) KS eso. acne onesie weeee ol 
© \ sericea, (Huds.)\<c5sc.-seeccvscse cee 53 

“ “vadorum. ATeseh) <2 14 Wecstuse sees ccs 55 

<8) vawcherteeformis Age: 5..so.-tscessae 50 

Oladosiphon:: 22 es cecn dec eeesee tse. eee 66 

Cladostephus Ag. -<0<.cess5. weet 15, 75, '7’'7, 132 

MO SPORGWSUS AP a wnses eae cweeceonee ee 78 

® verticillatas Ags... 5.c005so5s<sce8 eS 78 

“ “vy. spongiosus Farlow.-....--.-- 78 

Clathrocystis Henfrey........---.0.-.---- 23, 28 
‘“ eruginosa Henfrey.....-..---2-.---- 29 

“* roseo-persicina Cohn. ~...2..<. sss 28 

Codigliim Az Br. sescsescscovseccisca sess eee 58 
* pregarium A; (BY ss.csow eee cee ee 58 

“\ Nordenskioldianum Kjellm .-.--....-. 58 

Codtunv Stack ...0.ceeesecsseesesestte eee 58 

* tomentosum Stack. 222i eseeleeece 8 

OCotlonema Aresch..... 0. sce0--28eee2t-- ee 66 

Goleochete Bréb - -.225225.5-.ceeeeeeese 57 

Conferva erea Dillw.....-..--.--.-2--.e0e 46 

* arenicola Berk: .<cscs-02eteee tees ee 49 

OY arenosa Crouan..tcsccs% 2 -theee sce 49 

“ brachiata Engl. Bot .........-:.--2-- 74 

*) collabens Harv <cssccaseetesess TAS 45 

eS \dmuplend ATOSCh acc ccosdeeit esse eee 49 

S$ wnplecea Harvisesccvcsecossssss St 49 

MS TAnwn Crouan.ctace tet - see: Seve ee 47 

tt \mnajuscula, Dillw-s.--.<cxscecucseeee 34 

‘ melogonium Web. & Mohr ....-..-.. 46 
“ penicilliformis Roth.........---- Eee 45 

St Picquotiana Mont. .<scsesccccacecsse 47 

to toriuosa Harvie. <cccecoscememes eee 49 

S Youngana Harvscco.ccosceseteaeceee 45 

@oFallines . 2.2. scecccccsnstces: [Heese 25,177 

@orallina Thx << occccs eseuecc sete ecee noes 178, 179 

Se Offi¢inalis- Ts <ccocsscetteous ce eeseeee 4,179 

ne SOQUAUMALY Ell as ccccsccasenc sees peeeee 179 

Watpugatece cas cca csscwctece sees Steet tee 98 

Cordylecladia Ag ~~ 2... ce Uibeceaceae 149, 151 
‘Ss 2 Humtil Harvicsce<ctcc ttee test sees 151 

OOP HCUlOTIG Kaeo. ccc cco cs cccs Sdecee states 71 

Corynephora marina Ag...--......-----2- 82 

Conmjnosmora-Ag.- 252 2vcadeut Seabees eee 125 

OGruoria pellita, Harv. 2: -ccectssesestoenee 115 

Cruoriopsis cruciata Dufour........-..... 114 

Cryptococcus roseus K.g ....2.-2.---.-.--- 29 

UryptonemimA pascscccccceswews seleee- see 141 

Cryptonemie®.<.....-cccese. 25, 120, 140, 142, 149 

Cryptophycemo2..--ct twee eee 8, 11, 25, 26 

Cryptopleura, Americana K.g .....2ce0.ee. 161 

Page. 

Cutleria Grey eccsssee rece ete ere eereeeee 7,90 

© collars Wan: asses ecccacte cess aces 17 

ULEN OB sos cct easton dake eweeeees 5 9,17 
Cyanophycee, see Cryptophycee. 

Cylindrospermum Carmichaelit K.g ..---- 30 

MS MOW/SPOTUN Ke One nene some cesar ae 3 

Cystocloninm Kees. oss - 6 see on ee ees 147 

““ purpurascens K.g......-. 4,110, 147, 148, 159 

se HOW CIRTNOSS (HAC. - <5 eens asec 147 

Cystosceiree =<. See eee 8, 81, 82, 99 

Cystoseira myrica Ag..-...--------------- 82 

D. 

Diey nA Sen puna ecneeer seers = nee eenee 164, 176 
my (OoccUTbet Ae woes ccecencce see eeeeeee 177 

* elegans Ag... ooo - cece nd; 0,40 Golan 

“ Ypedicellata C. AG... 55.22. --soecnese 177 

DG 83 Octts PUNE KE Poon aan a cance sss seer eee 39 

Dolessorivi=s.: jer Sec sae nee ce seeeeee 161, 162 

pala 5 2 Os ery eo a She RE I 5, 163 

“ “Vv. angustissima Harv. --..-.-.- 163 
MES. AMECTICONW RD. - Sone ce esceee ones snes 161 

¢* Leprieuriti Mont 2222+ sees co eeeene 163 

st SINUOSR Meo seen c ecco eee 4, 5, 134, 14, 162 

Deleseeriees 2232s eee eee eee 161 

Derbews 'Sile2cs0s ee eee 59, 60 
“ . Bamourounw Sole... 22. ts s-- sce eee 60 

OS MON SO 2 22552 eo oe cece eens 60 

* tenuissima (De Not.) Crouan........ 60 

DesmBrestitw' sat sce os ces see soeee eee 16, 64 

Weamarestigwiex: 2 os Ieee ce en cee ee 64 

ob ACWUIORGA TK 2. 5 ceoce cesses cree 5, 65 

OO GUL Ee ste. css se cee eee ee 65 

© 2 VITIGISMHak 2 Soeece seen eaec eens OSes 5, 65,183 

Desnmogper med = 22sec 2 ctsecese = reer 106 

Dichloria viridis Grev ......----------.--- 65 

Dictyosiphon Grev 2.2.22. 2--.ces eae 15, 66, 84 

“ fooniculaceus"GY6v~-c-csses= 25 se oe se 66 

“ foeniculaceus Aresch --.2-5. 2. -.--2-- 66 

* ippuroidessAmésch <= 22-- s2--sescse5 5, 66 

Dietyosiphones o.222.- 4 <2 sess oe ae sree 65 
Dicty otacewe sass ssaess teseacc cee 7, 12, 61, 88, 89, 90 

DUetyOtee ars soe cece esc ee acer er eee 19 

. Dolichospermum polysporum Wood ...-.. 31 

Dorythamnion Buileyi Naeg.....-..------ 127 

“ tetragonum Naeg...-.-.. Bliss sales 126 

Dudresnaya Bonnem.......----...- 21, 114, 141, 160 

Ht VeOCCUn CMA S2-<s scones chet esese eee 160 

Sf) PUrpurifera AGE assess: sos See ee 160 

Dulse 2 ccts seis waest secs e eee eee 9 

Damontiew* = sso eset eee ee 25, 139, 142 

Dumontia filiformis Grev .....---.--- cnee 142,148 

Duroilen Bory) ssecnsscere ese se eae here 99 

E. 

PICLOCON PERCE ao canine ec csaee ce e< skeen 61 

FSCLOCHE PCRS ee eee =ninlem ees se soe eee 16,67 
Ectocarpus Lyngb.---.:---. 2.2.0.5. 15, 6S, 89, 121 

) aiphibiis Harv. =~): 222 sass ete 71 

“* Anticostiensis Reinsch .............- 73 

+“ brachiatus Harv 2. 25..2<25-cesteeees 7A 

“*  Chordarix ‘Farlow ..<.-. ----.sneeces 69 

‘© confervoides Le Jolis.............-.. 68,71 

ef se oyshremalis: Ke ellin) 2522. cossasee 71,72 

te ‘* v. siliculosus Kjellm ........... 71 

a ae a a a a 



MARINE ALGZ OF NEW ENGLAND. 

Pago. | 

Ectocarpus Die zie Harv ...--...---.----- 75 

Eee Dare ee SLAIN = -<' ncinlalanas iia xis 70 

LIAO AM hes eee Sere sm oe See 73, 74 

Seetascleulatus Mary -.q-ccenaesaseeee 68, 72 

es ‘« vy. draparnaldioides Crouan .... 72 

Se UPTIIALSEA Dias nian <tmninn ee na ee ae 72, 73 

pee PTAnUOSUS PAC == a - ona eeenae iss =e a 70 

a eC N. tenuis Harlow. susie). <= -- 70 

© Grifithsianus Le Jolis- .-.--.--....--< 74 

SSIIOTIEG AR OL OWA te mee rela bars inieralee ate 71 

ETO ODE COLLAR Visio nansinnianise eet ie 75 

“ Landsburgtt Harv ......---- Bone a sicia 75 

OS Voha rosea bis] ofa 029 0) Ape necon sone ous 73, 74 
es ) -y.robustus, Harlow. --n-5 <a 73 

** ‘Tutosus Harv.......-...------------- 72 

came Match el UAT. on misisinnisiemieme saints 72 

28 ICCD CRONE A Space baer Oconee 15, 68 

‘ reptans Crouan ......- Re cswiene casas 69 
 spherophora Harv ---.-.<---.s=-<-<<6 74 

‘* tomentosus Lyngb....--....-.-.----- 70,72 

SRMRE UES PEL ANN, cine iiaimalel='<l= sins seieiqainiern= 71 

SBI: ONASS ess sete dsie des = Mini Srakicin es aie 9 

BEPC OTS AT SGD. seciah annie «nea aciccai=i= 15, 61 

MMachisteas WD yn <-incin onsinin= =e closseiani= 16,80 

SM CLLLC MILE, FLATS ninm nap nina amie =s\ieom= 81 

Sn OOO AeEnSts RUDY <q ~cemiten cia ainiee <n 81 

Se OCCIO GATOS CN six x amieaisnmininisiniae laste 80 

PRU CICOlB ETS | eno neni was oan sans ane 80,81 

NTE LO MUCH PENILD Yin minim mnkaiaianieta nee e 80, 81 

LO MDOR OLE LOL: -.oneeaeinaminn sim akis\si\s 80 

SPACUULA A ORD, «cass aisids ame cine 80 

Elaioneme villosum Berk. .-.......-.------ 183 

Enteromorpha compressa Auct ...-..----» 43 

Se ELPLESUI LOIS A UGH q <sa-10-aniesaeenan ase 43 

Sami CTMONULeY SL DILT Ob «,05.<<0apiaideaaiomia nase 41 

cee DTU CO IO) TOV nee © > seals seal sic tnohe a 44 

Suma CLITULULOR OL SEALING te ota)alni amin, nici cainirn st 44 

PLONCTNG ROINSCD. «-.219-,-5.5 sa cimanasas 69 

LOTT REIN Re SESS CORO ONAL abe OoE ee 29 

Men GNOMULOR ON Oo conan anacingaas sien 29 

*: Macmnolim Marlow..-s<s~ accnsssses= 29 

Erythrotrichia Aresch............... 110, 111, 11:2 

= —cergmicola:Aresch .-...s6<5--s-s55 113 

Euactis amena K.g .....--.----- ite 38 

Set LENO RO" 2 nin cminianiaie ectanioniavdinwia se plalas 38 

FO UU DEEN GREER OP Belo ne DRA RON eer 38 

et ENERO TOM IP. oom anaatie ma neaiaiem 38 

SemILOSD UL SRG Poe cae. <a aealn nae ama 38 

“ Lenormandiana K.g....-.-.-------- 38 

So PIVOTS. Oo sincinicacesiaasaenaseinaan 38 

SEL OUTUD CTE NGL «acm sin sinlaeisla = amaanie = 38 

NGA ITHAMNION, .Jco2 co. <<. snblecines eaesie 125 

Me CREALTUDEND = acm saan ceinaanicleniaasiostesens 158 

ECLA Op HOLA «n= cminc noes BennorisesNanesSee 51 

SPT CNGrs WO. (oom akc dua ctisieeee ne oe 149, 153, 158 

ae cristata Ale. .°:,.252uscsccences 5, 6, 8, 1384, 153 

EF. 

MilorideasisscSaccaciccmateccecsjsesoas 11, 19, 25, 106 
‘Floridesw Incertm Sedis..........-.------- 108 
HGUICAC EPIL fii inser cine wcicine 18, 25, 40, 92, 95, 99, 100 

Fucodium nodosum J. Ag .....----------- 100 

Fucus (L.) D.c.ne & Thuret.....-....--.- 100 

SMC MUENE MEDIIN Ss rarnacamecc=ecenece ee 96 

eULCORMIS RD Ela Pv leea sens cece sicc asics s 101 

205 

Page. 

Bucus: comaliculeties: Wa. 3: cc<nac5-s-h0s= wee 8 

PS Oeranoides Vy. - etn acne io ncannniaeis 4101 

% enhrosis Mortons. sac scoesceeries2oem 96 

Heb ORSELCNALS Me nnn Pete iene sane Ane 102 

% Ovanescens AG nen e eas 5, 18, 100, 104 

oe filiformis|Gimelle eae Recess O 

Se SCOT CATS A peel ate site hee peace rors 102 

‘* microphyllus De la Pyl.-.---.-------- 101 

ints Aon. aoe pari eaeeseeesaan 103 

i NOLAN COIN nani See eaen eee as 103 

ST TLOCOSUS lane eget aa eee pe Oh 18, 99 

te pentusics MCTTENS omens assiseel ele 96 

“ platycarpus Farlow .--.--<<-------=- 101 

SA SOTragms Wi. oni sae ends e ete 101 

Se VeSICUIOSIS Dieccmeae seasons 18, 100, 101, 102 

oe ‘© v. laterifinctns Grev.....-- <5 100, 101 

fe ‘ -v.. Spherocarpus Aig. .....---.. On 

ty oo Was pIraliS AGI Gh se aaa anaes 101 

Furcellaria fastigiata L.x .--------+.c000- 160 

G. 

Gelidiem a. ossesee = = sconce pas See ete 25, 157 

Sree bhrh che Deo Qi ame eater Meee eye ore 157 

Be COMET Man Sammi nnin oes e eee aa 7, 158 

fe oo) Waer onal: AUCh, -<msca- seisseeias 158 

BOF (CHIN AAPA een np nea oe eaieats 7,158 

Gimanting Woon ancmaeyane sane eae 148 

& -mamillosay Ag. oo ann <nncceoSabenecn 148, 149 

be DODO AT m iwlosia clams oe nie = ene 148 

“EGE 0 ip eae aan eeesaG oss eco 147 

COSCO TIET O elp PA an na nein ee ae 159 

Gi vartin eg: 22 n= ones ananassae eels 25, 143, 156 

Ginannia furcellata Mont.....---.-.----- 118 

Giraudia sphacelarioides Derb. & Sol ....- 75 

Gloogenw, Conny. <44-n4<~ 009255 see eeeease 26 

Gleocapsa (K.g) Naeg .......-s.20--s0000 23, 27 

\ serepidinum (hore seecqasaseseGeese 27 

SL gsoknitBOIMCt. =... sss eeeiaesi 27 

SO (SlegopNald TtZiGS! <n... <sjesdsen 12 Jaisietsiete 27, 

GLP OUI CRS a wmieinanierssic === 1te = ee 38 

Gloiosiphonia Carm............-.--. 120, 141, 142 

Se capillaris:Carm) <-- ~ntsmncmemn aoe=sloo 141 

Gongroceras strictum K.g.......--+--.+--- 13 

GongylosperMene.... ..<---.-e-- 2 -~ eee eee 106 

GoniotrichumikKs 9:25, .scssaee ee 110, 111, 413 

&S cerulescens Zan). -.- 2 soane ase heeeee 113 

f elegans Zan s--<.<. on anc eee eee ees 113 

GracilariaiGrevee eo ee senna eases eee eee 161, 163 

St \COMPTCBEH GLOVE cemninniccsjecwicicecsene 164 

Help COMLETUOULCS. aT ON nieimraiaierarsioe ace sete 164 

set UOCRETUOIRES UA Ds 38 i ctapamin armas ee la 164 

SwemuliipariiaeAo 52.2565... 2 eels 6,164 

ss ‘* vy. angustissima Harv.......... 164 

GriffithsinvAG@ ese seas - ese san seach eos 118, 130 

SM DUT CLOPA Pee om a oan cas nen ae Smee elS 130 

‘* Bornetiana Farlow....-...-.-..--«+- 131 

Seen CONCLUDE IA Pera -y- a aia lainieisise oa Seisisiesalnes 131, 132 

oy eguiselifolius AG. 6... ecseccesa sian 132 

Sem EOUN FOTOS AGE ama cai e a(t-inn nae 131 

Re COD PLY CRE No I an ate ain win imimnnatelo site 131 

Mea RCLILCLEL AN Org on ann ermrnin sini melita ate 131 

Se PUCIL LS AV Oe tena min ela Sentai omeciclat= 130 

Guinn elligghary secs asqcaecee cess cick 161, 162 

oe) Americana Mary. =. - -\eesaelcjeee stains 6, 161 

Gymnogonerus Mart........2-2-2--.2<6- 144, 445 



, 

206 

Page. 

Gymnogongrus Grifithsie Ag. ...-.2..--- 146 

Pn NOFVELICUS AG o-oo conn ccese asec 146, 149 

PR DLRC IE RLR Ke Cre sn oe) ome eiedniale sie matetete 147 

UP Hire? § 5B Sosa sno ssaesae sos c50- 146 

Gymnophleed Ag ...---+--------+-------- . 142 

H. 

Hematococcus binalis Hassal....-...----- 27 

Halidrys Lyngb-..-------++--.--0+---c000 81, 99 

Haliseris polypodioides Ag....- PSs ahoos5- 7 

EL OVODECTIS KG © vn wane reer eer eee mee eae 75 

Halosaccion Ke... .-- cece eaceee ee 81, 89, 142, 443 

»“ microsporum Rupr..-----.--+-.-----< 143 

** ramentaceum Ag ....0s<cuccst arenes 5, 143 

“6 ey, gladiatum Eaton............ 143 
TREN) Met oe os Sa ee eee ase sen 132 

) equisetifolins Keg cecosc-seeeeseace<s 132 

Halymenia Ag -cnccccccecececctsnernseos= 141 

Se igulata Ao ee cern aan ee ae ne eecmane 159 

Helminthocladia Ag....cececaceccscee-0- 117 

el minthoclaatee i menaenenese oases ea A 116 

Telnthorg AG «cence cemensetbuscereess 117 

Herpothamnion Naeg ....-.-----------2- = 120 

 VTUnNeTs, NAGl <ncecepe sean scels = eee ere 119 

Hildenbrandtia Nardo............----..-- 115 
Se TLOULATIS Se Ancona bee See ee ane eile 116 

BP LOSER KG Gon cee en ane seen eho seeem ee 4,116 

I GINS OW A 5 55595 So OCS 116 

Himanthalia lorea Lyngb ...------------- 8, 99 

Hormactis Phuret.<--se2----seeaeeeeeeens 38, 39 

+ Balent Dnuret cc no<casceuceseekic oe 40 

S Harlowit -Bormet.----.. senenccnescecls 40 

© Quoyi (Ag.) Bornet/.22 -S522sc2-a-c0 39 
Hormoceras Capri-Cornu Reinsch........ 138 

Formatrichum KK. 22. <tecasenstecccve = 44 

RY bonedle; Maton... <<. «esclasectmusticee 45 

SY MCaxvmMichielt Hary: <sciachice=cianeneeeh 45 

* (collabens Kee. ounce doteeitee bean see 45 

so (speciosum Maton. .<5.0-2socee.aceueee 45 

Sf YOUNG ONUIN KS 97 <a anne iawn alee 45 

Ey noclathrus BOLy.-22-ces-e - aeeeeeeeeeee 89 

FEY PNC®. <<50\05 esamcescses obs seek ee eee 25, 156 

Hy pnea A,X starches eeecee eee eee 156 

H MUSCifOrMis Wee eee ees see eee 156 

+") purpurascens Harv. san 4e-e ease 147 

Hypoglossum Grayanum Reinsch ........ 163 

eS eprieurit Kg). = sencc-nceceeeene eee 163 

I. 

WAG ACG BOVY)-.<.v<--cni0.s0-5snns ccs ceeteneeee 148 

MMISH-MOSS es <caic-peicanconc-- te dco eeeeeee 9 

Hsnebis Lhuret «<x «cw denen sn slale oeneeweente 38,39 

Se plana DPhuret <2o--meene exam ecee eens 10,39 

J. 

WONG Ws sKi 5 <jais sin sero daa ssctheesseewbeteeee 179 

L e 

TQINUN ATCO... «26 anon enc nemcneccccccece 12, 61, 92 

TURTOIN ALG en -eatwielw' alam eniclola ome ieeieie a eieroe 17,90 

Baminaria L. x... .4220cceseec-scane-19, 92, 95, 99 

 agarum Dela Eyl. cc. cactencne=ceme 96 

ODOC CAAT Vio tainte -inin ojuio al elcialelotetolee ata 4 92 

SS BoryteDelatbyl oom. con sablaletantelenteaien 96 

£G NC@SPUCSA PAD. ainnnneaainiceisieeeese oa 62 

REPORT OF COMMISSIONER OF FISH AND FISHERIES. 

Page. 
Laminaria caperata Dela Pyl........ sscon NG3F GE 

‘* Claustont Le Jolis ..-. .------.0.+0-s - 95 

“Widebitze, Crouan: <=. -=-.sueeseoes eee 62 

“* dermatodea Dela Pyl--..2.-.-2.2.00 92, 95 

< digitatadiing=-pecseeeesee enema ats.) 92594 

“ jesculenta Dela Pyl.---- eecascsereee 98 

e “vy. platyphylla De la Pyl......-- 98 

+ “vy. remotifolia De la Pyl...--.... 98 

sf “| v. tentata Dela Pyl ..---...... 98 

MS UF USCUO AD eee meme ch me meee eee 15, 62, 92 

S fascia Wary: -s2cssa0sssce en steee ees 62 

‘ flexicaulis Le Jolis.........-22+..--- 94, 95 

SUNS OG AG cas. ccanacte maneeeeeeee 94 
linearis Dela Pyl. 22-2 Socessneeese 97 

 longicruris De la Pyl .....225: 5, 10, 92, 93, 94 

S loreae Ag owen one enw ste cbeeeemaeee 92,95 

““musefolia De la Pyl .....----.-0.--- 97 

OS “phy llitis AAU: cc seems shen cee eee 93 
“ platymeris De la Pyl-...c--:-..---+ 94,95 

‘te Pylaii Bory, ..<....sstsceces atiieeeee 98 

 (saccharina lx). ...2bewcee Seeee ee 92, 93, 94 

ss ‘tv. caperata (De la Pyl.) ...--.-. 94 

© xv. phyllitis Le Joliss:~= sesso. 93 
A NBCESUUSAA D5 ccc cease h a eseeeree 92 

“ soltidungula Ag <. <<... sece seaeweine 92, 95 

‘ stencloba, Dela.Pyl..... Sscos-eeeseeee 94 
“ trilaminata Olney...-.-------:-sen-a6 92 

DuUrenct VX -nmccvccchesacncuve seeeteee 165, 166 

‘*. Baaleyana Mont .---------sissaeeeeee 166 

SS dasyphtla, AG ccrxinr ode sidsieatnneeeeee 166, 167 

8 Lenwissvimia | GeV .~-=/< senesced eee 166, 167 

TURVOY «pao, natn a e:celainnieise See Eee 9 

Geathesie® .....<-.2scetibeletessmoceadeee 16,79 

GeathesiaS. Fy Gray...<<..<-neneoeesee 15, 81,82 

‘¢ difformis, Aresch ......-.-<2ee soenee S2 

“* tuberiformis S. F. Gray...---sesse--- 4557, 82 

Wreibletnid Keg ~ ce ccwacided cle see ee epeeeees 3 

SS cmethysica Kg 5. ossceeeee eee ee 36 

ES chalybed K. Gono n ciSecioincictciee a slaeneete 36 

Wi CMANEB  «\a'spocarcsseleteswenceletde-wiaeee eee 108 

Teptothrix rigidula K.g .-.-.------------- 32 

TA AG OTE DX <2. sewer ews o-eeetleseeeeeee 116 

Tinekia atra Lyney.. .<..-.ccan=|--steeceae 38 

Lithoderma fatiscens Aresch ..-...--.----- &8 

Tithophyllum Rosanoff .........---------- 179, 180 

“* - Lenormandi Rosanoff ......-..------ 181 

ithothamnion Phil ..-- 0-2-2. epee enna 182 
s* fasciculataum Aresch::=--2-2se-eeeee 5 

“* polymorphum Aresch ....-----..--. 179, 182 
Litosiphon pusillus Harv ..----.---------- 64 

omentaries -~ «<0 — <5 omie<—— eee eae eee 149 

Lomentaria Thuret.-........-... 149, 154, 155, 156 

St (EBALeyOne(ELALN.) -serieee= = oes 4,6 

+) rosea hutet--—- se .--s—-mst eRe 124, 149, 155 

 uncinata Menegh ~-25501 ss.cn- =e 4,154, 155 
f fo We dt OTIS Hany: £ === eReee eee 155 

Lyngbya Ag..:.....-.. aad et dese eebeee 11, 34, 183 

CO ESCUATIL GE DMN oie clas = ania tee 34, 36 

OO ETALGUROS TA Cee es <a aaeneeee eee 34 

“ Carmichaelii Harv: ....-2-2+--ses--s 45 
CO TOTIS IC PA ya ne eindeline apie 34 

60 OUPETICl HAIN ge onan aon eee eee 45 

OS SERTUGUNED EAS. Sein nae clelnle mania) 34 

$8) IQ CCOMEL AD) pee ete eee eee eee 45 

OS PLC aL nlee eee i aloe sence 35 



— ay 

MARINE ALGZ OF NEW ENGLAND. 

Page 

Lyngbya luteo-fusca Ag............-..-.- 35 
oo Kuizinguna Thuret)---:-.--25.- BE 36 

SIMA S CULE AL Vis anise cocci ecemineleyar 12, 34 

pon DI SLESCeNS)ELATV) t0ee -cancsccmcltcanee 35 

Be wi v.mjor HKarlow..-<-2s-.«ss--- 35 

SE CCLOS ELAR Vg ns ciseie se caine salon aatos 45 

“* tenerrima Thuret . 225.222. --.ccceee 35 

ME. 

Macrocystis pyrifera Ag..-.-+------------ 15, 61 

Melanophycez Reinsch -...-..-.--------- 61 
EMCLANOSDETINEE) ~ 22 -6.<--225 25sec cen esece 10 

Melobesia Aresch ..-.-.-.s0-- secre 179, 180, 182 

eT LT LOS (PAT CSC Msn seein cne ats eate ae 180 

OO VOOR a ene asses Aoosasdqing 180 

BRIE MUILO SONG Dl clelataleiacnieimiela teint oesesone 180 

ST ATINOSD Maka secncas comeascsetec es 180, 181 

SEF ASCICILOLO LAL, «acjcmcmesceacice vee 182 

SPaICOle OlISIIy OSANOM a= telco eos cance 180, 181 

* Lenormandi Aresch.......-...-5.-.. 181 

+. umacrocarpa, Rosanoff-...-....2--.--- 1s1 
“* membranacea Aresch .......--..-.--- 180 

“ polymorpha Harv .....-..-.-.--..--- 182 

US Tone RT Bp OS eae naneceseoseesccecesi-o5 181 

SN VERTU CLC MALY = cianeinion sissies ttle == 180 

NIGTENGR SHH RSS SRS cence emo. ce becebe’ 12, 34 

Meso plOMAIIe-- 2's ce cecn Seen 83, S4, 106 
Sema CLR ATA CSL bOKe Patina mena \ea nisin ala ci iaete 84 

ODER TLIO EEO OR OEIE DS HOOOUIS 117 

VaRVOIMICUlATIS-A P<... sce. ape acinme cee 57, 85 

MUL ESCENS OAT @ oocaciiasiecotciova sees 85 

0 SVR LAOS CONC NG eS mayen ere atn Passions 86 

. Soave AOSLENLCOULY ELA fo neieinateesias 86 

SE ZOSten Ee RATOSC Dc cciewncscee ose we-esise 86 

MicToOColeuS .DeSM\.=--.----teclosscotacces 33 

SS TONGUIFOTMNIS HATVs ces os~ccstss cancels 33 

“* chthonoplastes Thuret..-.-...-..-.. 33 

SP TOTLOS tis GSM t-te ooo eee ere ete 34 

=) versicolor, Churet..+.-<.--ss6-ssssee 34 

BRET OTOC YSIS Pe One me laa\elnieaeinic a alsisioenincinte ae 28 
Salt CLLUCTES SS Dans cicisjacsamiceee ite dee bees 28 

MUCTORMOG PORCH KG O27. aatn oem ae oceies 29 

Millepora Auct. 
PE LRCICULOE Lik. che scccc Sapan sete saree 182 

MAUI OTIS Laie = oscic ac mee Bessie 182 

Monostroma (Thuret) Wittr ............. 8,41 

“ Blyttii Wittr ...... SOAS: Acc isooc 5,41 

“ crepidinum Farlow: .-:-/:-:--2222<: 42 
ie (Grovillei Watbr ts 1rete-= ss Se Al 

“ orbiculatum Thuret.......-..-.---.- 42 

=:  pulchrumib alow ~-<~~-cccccso estos 41 

beetracerockiy bornet -.-.--=---o-.-5-s--6 42 

ITHIACTISUKGOeecccnteicteaseceees ccteoce 80,81 

Bra, PUl VINA Ke sct caew ass cs lewiciee sees SI, 82 

s‘ ive MINOLAHALLOW ccs cos voce es 3 S81 

Myrincladia Zostere Ag .....2---.-2-.---- 86 

MEV TEONOME :eticis'ssctccccessss cased eet 7S 
Myrionema Grev .........-.--- 15, 70, 7S, 81, 87, 88 

o clapatum: Carn ssocct oe tesa ee AE 88 

= Leelaneherii Harvo3.ceu 2 ssest eee 79 

BO VMNACUISOrMEK. 2. .icecia- voce cusese 7 

Ln EMIRRELiVOTNVE HAT ViAS Acie ce eo eee 79 

oe) RSURANGULANEIGIOV: clovocsa cue eae hoeee 79 

aeNminarevPhureb:scsssooccess ole 79 

Miyriotrichia:Harv 2.) fo55-6.c2 ce 67 

Page 
Mpriotrichia claveeformis Harv .......... 67 

i) Ovevadiliformiswicsss Hea 68 

So filifonmisubary,.soss ese oseeececeee 68 

SO Harveyand Naeg oc sccccs05 sce Sete ce 67, 68 

N. 

Nemaliewmtsstcsorccoscssscea ss cack 25, 116, 142,178 

Nemalion Duby .--.......---.20, 106, 107, 108, 117 

SS maultitidumrAseeaceceaesse seers 117 

‘S -purpurewm: © hamtvenne tose aes seco se 142 

NemastomaAg 2.22222 scesstteeceee- cee 120, 14:2 

“ BairdiiParlow 22 s2ss22seiese ote e 2,142 

 “marginifera Ag.-::-:2.2---22------6 142 

Nematogene Cobn......2..-.--22-2----0- 29 

Nereocystis Post & Rupr) -o22ss..22 22-2 ee 15 

Nutophy ll Grev's<<<cse. osseceeclarseecee 7 
“% ocellatunt:Grevjcsss 253 3282 sece es bee vf 

Nodularia Mertens:=:=<:s2-.5s<6:2- 52252 Be 

*~ Harveyana/Phuret<-2.25...io2seua8 3k 

NostociViauchisesasns ss fltaisaeeee eee ce 12 

Nostochine!sssscessceccasedsss eee os 11; 25 

Nullipora Auct..........-.----- Siac eee 179 

oO. 

QOdonthalia Lyngb---..... 5. 2.2.22 cscees 168 

“ dentata- Lyngb.s-: .<2225255.4 5. sees" 6,168 . - 

Set PRLUNCLEL EROINSCR 52<'s ase Ss tk Se eee 168 

Mdogontumi ks sass. a2 esses ee secs a 60 

Omphalaria Dur. & Mont .....-...--.---. 27 

Oncotylus Norvegicus K.g .....--...------ 146 

@osporewiee-5-- aan eee eee eee es 14, 17, 25,98 

Wscilaria Gh O55 nase cin ciaetees ce eiee eee 11,12, 32 

** limosa v. chalybea K.g.........-.--. 23 

oS! (ittonalie Wary vs..cs<rt ees c-- ese 33 

+ ‘subtornloss.(Bréb.))<-2--265+s2-scee 33 

Be ESUPULLONMMS ATV i aciicnteme reece eee 7 8353 

CaCI ALOMACEET sa taxmewi-inciscse siete Joedes 12 

Osvillatoria, see Oscillaria. 

‘*  chthonoplastes Lyngb .....--.-.e-cee 33 

tS Cvtsi@ce@ i SCHOUSD) 25 .<s—=- Joeee tine 36 

Ozothallia D.c.ne & Thuret..........-.-. 99 

“ nodosa D.c.ne & Thuret......-....- 100 

P. 

Padina pavonia Gaillon ............2--.-- 7 

POMC ACES s.25 ccascsstissens=eaoose esa ae 26 

PON MOTIUNG ie miaia lata tols aimee mtaialsi oes aeons 13 

Pelvetia D.c.ne & Thuret............--.-- 99 

OTRO CelISPA Cs cw alanis siete aie teaetere steers 115, 116 

oo RCLHOMDAFA GR eee acter aisieare e wetatan teen See 5,115 

Petrosponjium Naeg, ..-.-.--s-0s0e-eeeses 16 

Peyssonnelia D.¢.n6...--.-s-esteene see 114 

SS CUNT Alte NONE. seen aces ahaa sess 114 

fe Dubyit\Crouwan s--<ephe cms clecatite ane = 114 

Sail SIILONUCOLY ESS Oke wieinivio ani aumintereio= dates 115 

SS squamaria D.t.ne «<2 s<2coose= ie 114 

HP OSPOLewe) 4552-1 ss-soes 13, 14, 25, 61, 106, 183 

Pheozoosporee, see Pheosporee. 

Phlebothamnion byssoides K.g...-.--+---- 127 

CS EPOLYSDETINUNY KEG aratelaiecie <lsluiewae «sie = 126 

See LORCUMURG Dee eralaielote ee ala etal teleieta loa 125 

Oe SCLOSD CLINI NK. Fam me cise aidaaclalas 129 

PREC OSPOLGPATESCB on ielarstolaia Seieiwlcls olcie'aiare's 5, 66 

an LORTS ALONG Deomcininctns ace atseee tate ces 5 

Phlotocaulon Geyler .-.+-----20-0+ HoOSeOn 77 



ee 

208 

Page 

PROMI Oe ence nemaassieinas nar 36 

“ Kiitzingianum Le Jolis..-..--.----- 3 36 

‘* ‘subtorulosum Bréb ..-.---.-----.--- 33 

IPRYCOChTONOCE® «== 2 > - nse. 'ane- ane 26,111 

(PRYCODMUGNKE Ba iain-cnseens|oo === = eee 80, 81 

Se VAG OTORtt Keg a ocme = omen iene 81 

“Arabica K.g.-.-..---00-------------- 82 

6 fucorum Kf... 2.2. - nen nenema enn 81 

Phyllitis Le Jolis ...--...-.------- 15, 17, G2, 88, 92 

se ceespitosa Le Jolis..-.--.----ce50---- 62 

STASI CIA Ki. Panne ow ono a ne ie 5, 62 

s ‘vy. cespitosa Harv ....-...--.-- 62 

Phyllophora Grey. ------ === -6ee =e 145, 146 

OS) TK beae We eS oaneecocoguce oases Too 4,145 

bGlenelandit) Ranlowi senee=- == ceee eee 145 

COM mem branitolian Ae = s— eens sae 4,145 

Phycoseris australis K.g ....------------- 42 

OO Ca ky QINEAD sean sq coceoa sock Hones 43 

SS) UG ONUE A RS Be a aa eine seal 42, 43 

LATE COMUL Cs Re ee ete ae neate aieaeseite 43 

So PMY TROL CMO BES 2 ola) ain onan anion nm 42 

Physactis atropurpurea K.g .....-.-..---- 39 

GemOD OUECETES Se Oe ee seta naaieeieeaia 39 

IIL UCL LED ISG ee ayer aya ele) ieee ern ee elite 39 

#leonosporium Naeg—.. - 65. nmec one) 124 
Pleurococcus crepidinum Rab...... -.---- 28 

‘ roseo-persicinus Rab .-<.--<c<-+<7--« 29 

Pocaminmyneh\~--< s. = -<sices == ea 150 

8 Cahifomicwm Kae. s.ce=-s=<2s5=5=en 151 

-) (COCCINE RIN Wy ED aaen ieee 151 

Pecilothamnion byssoideum Naeg .-.------ 127 

* corymbosum Naeg...--..--.-2---<-s 128 

“*  seirospermum Naeg ..-..---..-.2---- 129 

POV Id CS PAS onc lanai nner sane Ceecaeesaeee 21,160 

® rotundus Grey - as asiose session see 4,118,160 

IRONY CY Sis Keo cs An oan ew annmeeeape 28 

eG Payne fd (CCS ee eee teonee- cos 555 28 

o) pallida Koo. —= Soya aaa eee 28 

Polysiphonia,Grev..-..<.----=5-- 168, 169, 176,177 

SO NL PUTUS HE ATV ganna ais eee ee 175 

* Americana Reinsch .<...-..<5<-.-5- 172 

FeO COLCILEA Cera mntn (aaa ae eee 5 

* arieting Bailey----o..--<ss--+-0--s 172 

*« atro-rubescens Grev ...:.....-.---.. 174 

* (Bradicet Grey) «s-saciasoncoseeee-ms ae 173 

‘elongate Grev.-a.-swessnn=ss5e seer 172 

6 fastiviata/Grev.cgesss cisco scesnaeeees 4,175 

. fibrillosa’ Grey: ...<sSacaees see sbeieee 172,173 

Sea PONNLOS, LAL. = s2:5,0ccis eeaaen= eee 170 

be thlarveyn. Bailey. ...<sccane come 6,170, 171, 172 

‘SP MICTescens | Grey - sno. seacce oeeeeeee 4,174 

* enV 2g ALIS GAO: a2 mo ciice oneeioeataers 174 

oe Ov, Wnrkeet Harv, 2. -saecs aieeer 174 

SuuVAILCOLOES Ais as aoe setae 174 

SS (OMeyAWH OT Vin 2 oiccecnnminine ene SOMO ER ALi’ 

BE SPAaTAsiticall| Grevicsamcaco-ossceeiitesee 174 

eS pane CLCTLUNOLLCD ann caine ea 174 

SSP epinulosa, \GRAVizenamece aes sane mene 172 

E \subcontoria, Deck) .tesrees- <= e-e5ee 170 

PoP SUDLLISSIM a MONG. oe semen sei aie 170,171 

es ‘“ vy. Westpointensis Harv...---.. 171 

Ss. surceolata, Grey. =--=s2 o-cse4es seeks 4,170 

Spe Migaee NoLORMOSA AO os 2. etettteem ania 170 
$ +t. vapatbens, Greve ss sieceeem= soe 170 

se varie gatas 0. aa~ncnciencemtseee 4,173, 175, 177 

REPORT OF COMMISSIONER OF FISH AND FISHERIES. 

Page 

Polysiphonia violacea Grev....- Bqoes0etn = 4,173 
ce «y. flexicaulis Harv.... 173 
JET yA MyARe ea Sa pao ano pe Seo secse -SensS 25, 106,110 
orp hylan Cee eetcee eee eee eee 110, 411 

SO MACIN ata A Gs <meta eee 111, 112 

SO) Weucostictd. VhULGGss<ceeeeeeaee cence 112 

SS UCR TIS GLO Via nets aaa oreeiae 111 

PESO Tami § Chie eee edocaocoe se Soneiss 9 11 

POtOMOGetON Ma) nome ae teeel= een n= 10 

PEN DDI Pa aes sopgebdeonenacootossasss5e 141 

Protococcus crepidinum Thuret.....------ 27 

ON OOO RS eh Sein gopedasooSnasess 29 

BERT OROALS SKe Con aininalcle manele ener 27 
Protophytese acs asses eee meee 11, 26 

Pseudoblaste Reinsech..........---------- 109, 110 

‘* irregularis Reinsch .....-....-..--.. 110 

Pierackadia AG. ceca ccasenceeseeeea=nal 157, 158 

Pterothamnion Americaonum Naeg -...---- 123 

Ste ILOCCOSIUNY NACL nomen ane etiam = aaa eet 122 

Soa PE ULUECET EN ROL ace n seis. ee eee 123 

PinlotarA ores anecee ests seeaceasoad sane 133, 174 

+ Jelerans bonnem|s... cases eseeeee 4,133 
sich) DULMBOSO PAO om re enema eee ate 134 

sf 6 VtCVUISELNG AG oo. cess seme 133 

So IROTTR be Ke Oars ca cles sem siete 6, 8,133 

Punetariem® <<.cewcscsns cose sce eeaee eee 16,63 

Prmnetaria GVO, cise cise = aicelsin coc siete aes 63, 90 

se. DatitOlia GTO: «ce cna~ seen amie ere 64 

se “« v. Zostere® Le Jolis........-..- 64 

“ plantagines: Grev..---Jcscss scess see G4 

ot SLENMSSVING ALON) cama eee ae eee 64 

Pylaiella Bory..-<-----.--.c.e.c5 See sdobSs 68, 7:3 

oo Litton Gis) SOU aie ee eee 73 

R. 

RalfsieMs..5<5s0--- = scccsenpp eee oeseeeeeee 17,86 

Ralisia (Bev - a... -s-5eeseeee =a eeeeee 15, 79, 87, 88 
<°clayata Crouanl 5. =... sseseee ae eeeee 79, 87,88 

eS Pdeusta wd A. soe oe amo e ee een S7 

SNCS) SOT Kee ce omens eon ee 87 

‘6 verrucosa’ ATesch......-><=n<se sane 5,S7 

Rhabdonia Ag.--.-.----- Sosscnsesse- 147, 149, 158 
sf Baileyi IE A poochanocaSenassnsestnss< 159 

HY) teneracAes aco - cises can eee 4,6,7,159 

Rhizoclonium K.g .....--...-- Soe eoceeerc - 48 
WS DG beh aobiy aCe esse eecotacomasoss 49 

Dayo AMMebde eeanonoObo- 45cm ce or5 47 

‘riparian JRODR cts acters ae eee 49 

EC Salinwm: Keon ac ccth cn esotsee seater 49 

<0) toy bDOSHI GK Oo. sence elsaeee ee 49 

Rhodochorton Naeg ..-.-.--.------------- 120, 121 

‘8 Rothat Naeg. 2. . 2. =~ end eeim = elon 121, 133 

La Wt Wate) ie) aaederig sees aleoeeonons 2b: 25, 164, 177 

Rhodomela J. Ag ......-----------=- 165, 168, 176 

‘ gracilis Harv....----see~--c07-----=- 169 

0” Rocher Hany. ce tenn onion ntl =siel eile 169 

f. SUDIUSCd AC We oe ce cen mem == pee 169 

ter coraGlion At... - eteaeeee 169 
Rhodonema elegans Martens ....---------- 177 

Rhodophyllew-- = ie ee ecemneeniee 149 

iRhodophyllis Keg oo. eos See eee 149, 152,153 
CG t id) REO Sen an a cieecee eee eee 152 
‘* dichotoma Lepechin......-..-------- 153 

60 SV EDTCCH A (AS a mas oo <momihee 5, 149, 152,153 

1 Sy. cirrhata Harv ~~ <.cjns.ien wae eae 



MARINE ALG OF 

Page. 

WURUGOSDCNINCL tac a ne elon = aceon a 10, 19, 106 

Rhodymeniew ..----..---- “,.- 25, 149, 158, 161, 164 
Rhodymenia Ag........-.......- 145, 1590, 151, 152 

epecrisiata’ Grey. -/..-----2--2-2---2-2 === 153 
‘¢ palmata Grev ..-..-.---..-- »..-4, 9, 142, 150 

‘ SOME 25 AT OHSS) in om sie skein ae = eisai 150 

oavlamiaihO hls soar aces ace aco seaeaacets LIS 

Pe UGTA ER OD eetcinte e's] ame alae hatelsian)=i=iaj~ alate 38 

Seupehospita, Phuret so. --e22. eee - eee 38 
EECCA AT LOW nism a o.com eledoie => Sine 39,.40 

© parasitica Chauvin.......2.2-2sce=-- 37 

fete plicata Warm) --s2.s\2-ccsesce sane 38 

“ tuberiformis Engl. Bot ..--.--------- 82 

Rap ped Marwuiee Vas tanta es een 9 

Rytiphiceed Ag... 22. - a -vecinrencesscsece 168 

Ss. 

ISALCRATOMYCELES. < =.0.<- .-dieoecnccescee-ces 26 

mrcconhiza Dea e Vics. sccecacimeseorsnsini5 92,95 
fe: bulbosa Dela Pyl - v2). 225: 5<-6-- 2 ai 95 

tS dermatodea Dela Pyl_--.-.-----.--. 5, 95 

Ban cASssWM eee ane er eae ess es saan = =e 99, 10° 

GC baceiforam<Aig*s:2:5)2255522 sce. 26 103 

‘* Montagnei Bailey .......------.-. -- 103 

RUIN PANO PAG en casio < oeicinisiciecas ss nams 4,6,103 

“ vy. Montagnei Farlow .....-...- 103 

DS OMIANP VOM ce ario)'-slelaieinicin sista = si sieeiei= 117 
Swe turcellatea Bivona ..-----s.-<==---- 118, 142, 155 

SS “« v. undulata Mont.....--..----- 118 

Rekizognyie Conn). o.c-s-69<-sie=ene= <6 26 

ENS ATEN PAOLO LEAD Rees SOR AO COSC HE COOR 36 

Pe RA REICULULTUS Koo ne cen amen cecenae 36 

mS TER TOMI Ot Ke Pains occa anioeels cio aisisae 86 

EORMONCEICILES U0 SOLIS) «24-052 nic- ce e= a= 37 

ONIN CMIA LA asc vaciece tees sera ai-=5 nome 7 

NEVO PHONED! - oc sanenn ce cccsesp saree ase 15 

Scytosiphon Thuret.........-...-- 15, 63, 66, 88, 91 

RUN IEP AS ee wer intelaiciccc= sep ain rine aae 91 

eT CETVECILULCE ILE PAD nwa o's! aiev'olbw einic'er'einia 66 

Se Phippuroides ynep..----<--ccecmnaee 66 

dee COMONtARIUR IAC. oc weemcee sso =h oni 5, 63, 89 

NEUF OEDOTOMELALY: Snisn\n snc = oc sees Jeni 120, 121, 129 

PS Grtiithstand: Har: ...<cc<cesscnscnas 129 

GDVII Sane Sicinins\sicin)sis Sa civlcidpeiscasiccee ee 58 

SOM OTI PIB ae = yoisisinicin= oa Soe cman came 25, 149, 158 
MOR ERC CHOTA GIS ATV: «occa cici--\\ss2-- == 148, 159 

Spermatochnus rhizodes K.g ......---.--- 90 

MHEMMOSINE et ate J ose nase soeea in sese 31 

Harveyana Thwaites ....-.-.------- 31 

SMOMMOGHAMNICD. 1... ecm<- 52 sinc siaciccs 25,118 

Spermothamnion Aresch ...-..--- 118, 120, 125, 131 

SN STTLURLUL IIe BOLT =~ 2 c-n <== cpininninjnn oe 119 

‘* hermaphroditum (Naeg.).----------- yay 

PAE PORED LILY CAOY- ictointaemeiaiels wcies ci<ia=iers< wh inks) 

eeburnert ATesehis at yeas ss acscas - 119 

ff te ve. Variabile Harv ---..---.---.- 119 

RACEMIC a/c Sct ssa tonel=ceaisce acess. 16,75 

Bppacelaniakayneb). 0c eee csen<c-e-s 15,75 

Se CLUUMDORA VAD ancl oclecechiac ac cis ciecas-s 76 

ROE O CLE SOINSCR ap aicicinnonismicis- assis 77 

PMETULBORA caren os sinicciee ciseessis << oe 716 

RMLGISDECEH EAC onc scecinvicissce= = ssc ce 76 

SS Solumosd yneb =. .-----s<-------5 17 

SET ACICANS HAL: n0seccsaccccccpecee= > 76, 133 

** tribuloides Menegh............-.-.-- 73 

S. Miss. 59——14 

NEW ENGLAND, 209 

Page. 
Sphenosiphon Reinsch.......--o..--2.2-5- 61 

=  olivaceusyheimsch sac2 acces Jess 61 

* Troseus*Remsche-= b= czas Se satay < 61 

‘©: smaragdinus Reinsch .......2....--- 61 

Behera, Halls 2:. <2. ste. baste caste 10 

BPRCrococcoid eee aoe aos -eeeeewceceee 25, 149, 161 

Spheerococcus coronopifolius Ag....-.-.--. 154 

E oentgtatus Aps-is2. 2b -etese tee ssece 153 

SS “Norvegicus Ag. edec sect sce ote dae 146 

1 PUENTE AG oe ot at poe 147 

BS  TOMmeyt AG. onncceeeeec tre oes eee ee 146 

Spherozyea Ags bese eee ee sees 30 
® Carnmnichaelii Mary 34724 - Se 30 

Smirmlina, Lurpin a. .seee se aoe eee alee 12,31 

r hure Cromany.--- renee bese ence 3l 

> tennissimalG re --<----p sss eee ee 3 

Sporipiocarpess: 2 -.-cccsce5g 222 o ee 25, 160 

BUONGUCE ICFs eats oe piney eee Pe onan Oboe 179 

Sppuromorpha Ks g. sse-c-eene-s Aces ees 50, 52 

Spongonema tomentosum K.g..-.-----.--- 70 

RDDTOCNIACEE Ss ia-ascnocianee aie xe seis see bet 61, 183 

SHOTOCHNESD <5 .55accc0c seek sscersn 2 cok amp 17,89 

Sporochnus rhizodes Ag........-----.----- 90 

DPV MIGIC) oo. ssc soc cc miewtchtesels ccicte nee es 25,139 

SPV TMH OT: sae cieccocentsecocecassbescee 140 

~~ Hlamentosa Harv. c.ess-4. 25 -- 500 8, 20,140 

oe iv. retracta Haryices<+-s-'+- a= 140 

SimariaiGrevie ss: ss5-4saccsce=tse cece este 90 
eaeattonsatalGrevessaeeeeres=se sect ees 90 

| SGUAMANIE ss. o55sscccsss ce cedae 8, 21, 25, 113, 178 

Wicrosipiionia TH. é He... -- sce se cceaeee 176 

AQ ONEMOEAG no ace bin see aeeis sieielae ani 67 

“* mamillosum Ag...-....-----.--.--0- 40 

STOP MOraPA a easter cate a ecle wie metwominiaics 89, 183 

SEL UTI OT ECAC iatars Oe Iote wlalafelateie is sisi <i= mat 90 

SE ADUILOSE: Aye anes aaa aia =talaenialale 90 

Sam D ZOU GRA Cee eee rece etelle ee eet 90 

Streblonema Derb. & Sol..-...---.---. 24, 57, 68, 69 

“ Sasciculatum Thuret .......-...-...- 69 

S  TENMETICUIE LE DUT Cl. aa\)-0-' cee oie aacia'= 69 

SIA DOC ONL OTIS info a alclalalale/oiuiciain)aleialeiai=(aiats 75 

Syl plOGay RG ea enne steams oe eee tetera 183 

Se TARCICUIALA KG Canaan en nee sees 183 

SPOT De Oe bos Qn SEE eoDS SeCHOREOS-Na- 27 

T. 

TENLOM OPAC a alolamnciels apisaiaiats steiner tate ate 177 

Thallophytes -..--..-.--..- SebboShosooses 10 

Thamnidium Rothit Thuret .--.------ --- 124 

Ro pteris phe Oe sere a= ecient a nian 7 

Tremelia difformis Va: -<.--.---20-saceeenne 82 

Trentepohlia Pringsh ......-..--...--.--- 108 

Ye Davies) Warvicesesees cee a eaia 108, 109 

ee vircatilay (arvayec t= <in-c sees sciasce\= 108,109 

"vy. secundata (Lyngb.).....---. 109 

U. 

Ulothrix (K.g.) Thuret.-.....------------ 44 

‘* collabens (Ag.) Thuret ..-..-.------ 4a 

Se nacce. (Ow) seNUTe t-te cle=l='<\= 43 

SaisoconuasDhurebeeecassee sececestale= 43 
Be ZOLA UNG Ono reaialaccaeetie seine a= aininla' =n 45 

(UR RT a SoBe aoc CoE GU a Se TOOeE DESC HE UL Enee 111 

WEEN eee ae eae hee sence sae seco anne sais 8,13 
Wiwan (it) saeWOhiseepermccce se aericesie cc's = 41,423 



, ee 

210 

Page. 

Dia Buyttiti A TORC Mae eee eee eee 41 

Se VolathratavA geen. ec-ceriaceceacees== r= 44 
Af ‘“* vy. Rothiana Le Jolis-...--...--- 44 

SN COMPDTESEO Ma ose = ales Sees mies = 43, 44 

“ enteromorpha Le Jolis .....--------- 43 

at ‘* vy. compressa Le Jolis......---- 43 

as ‘© vy, intestinalis Le Jolis .....-.-- 43,44 

4 ‘* vy. lanceolata Le Jolis.....-.-.. 43 

“\ Hopkirkii (McCalla) Harv -...-.-.-.-- 44 

ACtUCH GLO -e-ceee eee e eee eee 41 

“ Tactuca (L.) Le Jolis-.---...-..---.- 42 

cS Sy acticasue aOUSss—-esc=<ee—- 43 

6 ‘ yy. latissima Le Jolis........... 43 

i St ow rigtda, Le doliaiea:cosaeeenes 42 
OOS OE AIM a oanonoobos a ccoreseasc 42 

‘\ latissimed Harv. --.---->s2-leoe sea oeae 43 

EO TN PAU Chitra a oeten = alaeisn eee tae 41, 43 

BEART PAU craw wot wlalel ein b= eye atime 42 

tO TO00 fer G He DA. = nse tee nina 143 

Urospora penicilliformis Aresch....-.---- 45 

Vv. 

WACHOCTIOD) -occcs, sacsubincs/esecnnissccle= 18, 25, 104 

REPORT OF COMMISSIONER OF FISH AND FISHERIES. 

Page. 

Vaucheria D.C ...-....--.. saooes 14, 40, 59, 60, 104 
S Yelavata ia ymGby ante oes eee 105 
St SQ CIUUILATC) WIAA eam ela a ateinlocinis alec 105 

‘ litorea Nordstedt=:2--2-22-<+-e<2--2 105,106 

‘* piloboloides Farlow....-...-.--.--.-- 105 

to) RDUTetiy WiOlesele sn cme sees seen 104 
CO DELUTING AAO enweensne seen eeet aac 105 

Verrucaria. 
eC MGAUTE ML. Wri aoa-cecnc cisco ence ener 10 

SS ATUUC OSG lee ee eeteinaleee ee em ae eet 10 
 ~nalodytes Nylecstnecaeccaasceeeeee eee 28 

w. 

Wrangeliee’< 2 secs concccs onsen aaa eee 120 

Wrangelia Ag. .-- asc. 5--ssecceee en eeeeee 119, 123 
SO) DETULCULLALG ACOs 2 in acinomae aise 119 

5O UP YylLOAS Et AG saossacesssccneiememeene 123 

Z. 

Zannichellia palustris L ...-....--.20.-0-- 10 

Zonotrichia hemispheerica Ag.......------ 38 

Zostera marina Li .... ..-.--ececs-20e--0- 9 

Zoosporo®......- Seeinacictaseems Boake 12, 17, 25, 40 



PEATE ae Report U. 8. F. C. 1879—Farlow. Marine Alge. 
| 

oy) 

ia 

d 
Ry 

Yo) 

7 

pull 

E 

ig 

a 

a 

. 

ind 

_ 

A 

yy 

3 

< 

/ 

=” 

ce 

Y 

Ney 8 es 





RGAE Report U. S. F. C. 1879—Farlow. Marine Alge. | 

| 
a
i
e
 

|
 

a
 
a
n
e
 

a
i
 

S
a
a
s
 

2
 

\ 
e
a
l
 

=
 

a
)
 

m
o
 

i
f
 

iM
 

:
 

| 
r
e
 

FH
 

2 

x
 

=
 

a
0
 

p
a
r
 

z
e
 

ge
 

a
 

E
e
 

! 
a
 

S
S
e
S
 

ee
 

a
e
 

p
o
m
 

a
t
 

E
s
 

e
e
 

=
=
 

r
e
r
e
 

e
S
 

—
—
 

e
e
 

| 

o
o
 

Z
E
 

S
S
=
 

Z
e
 

—
 
S
F
 
Z
Z
 

S
S
S
 

SS 
S
S
S
 
S
S
E
 

Z
Z
 

[
S
S
S
 

~ F
F
 

S
S
 

S
S
S
 

Ss 
S 

—
—
 

=
 

3 

Fie. 3. 





Report U.S. F. C. 1879—Farlow. Marine Alga. PLATE ILI. 





PLATE IV. Marine
 Alge. 

—Far
low.

 Report U. S. F. C. 1879 

Mie.
 il: 

Fig. 3. 
Fic. 4. 





—— 

Report U.S. F. C. 1879—Farlow. Marine Algz. LATE Ve 

ca 

8 

mo ee 

ri 

| i t 6 O 
= 

> 
U ia 

o: 
ii ) i | ! ite ensval | | U U i ( 
a | 7] 

= ities i ) 

TA teak i 

SoS 
CED 

> 

[ 
i 

Se) S099 

Fic. 1. 

aa Mr, 

QW 
YK ate 

OREN —— 

COOt NG ms 

i 

=z! 

I 
[ ; ry 

| {|_| =| HL Fy 

Fia, 5. 





PLATE VI. Marine Alge. Report U.S. F. C. 1879—Farlow. 

Fig. 1. 

Fig. 3. Fic. 4. 





Puarr VII, Report U. S, F. C. 1879—Farlow. Marine Algw. ; 

BIG, 3. 

S
e
e
 

\\
 

=
 

S
E
S
 

~ 
e
S
 
O
S
 

a
 

a
e
 

i
e
 

o
O
 

: 
S
S
G
a
r
 



a 
. 

..
 

¥ 
od
 

ba
 a
,
 

7 ‘ 

“w
s 

> 
t
e
 

“
t
e
 

an
 

=
 

' 

—
 

4 

a
 

¥ 

f 

“1
 

. 

. 2 y 

‘ 
{ a 

e
m
i
 

a
 

= 

a
 

_ 
= 

“ 

» 



PLATE VILL. Report U. S. F. C. 1879—Farlow. Marine Alge 

992% YP 29 

Cz SEES i: 

i
n
a
 





Report U.S. F. C. 1879—Farlow. Marine Allg. PLATE 1X 

N ey ; J 

KF 

BRETT Yh Rs AS edo SYS OS UY © ODARY SSE OI os ot ee SSSR DD) 





Report U.S. F. C. 1879—Farlow. Marine Alge. PLATE xe 

Fig. 4, ENG;: 5, 





Report U. S. F. C. 1879—Farlow. Marine Alga. PLATE le 

Fic. 3. HIG. 2: 





PLATE XU ; Heport U.S. F. C. 1879—Farlow. Marine Alge. 

5
 

e
e
 

e
e
 

—
—
 

=
e
 

e
e
 

SH) 

=
 

eae
 

Fie. 1. 





Report U. 8. F. C. 1879—Farlow. Marine Alge. PLATE XIII. 





PLATE XOPVi 

® 

i) 

Ny 

® 

@ 

S
s
 

a
s
 

O
=
S
a
 
j
E
 

e
S
 

X
N
 

Se
) 

(
G
e
 

B
e
s
 
S
 

=>
) 

Report U.S. I. C. 1879—Farlow. Marine Alge. 





Report U.S. F. C. 1879—Farlow. Marine Algie. PLATE XEVe 





ae s 

= tk ~~. 

hee 





I1.—REPORT ON THE CEPHALOPODS OF THE NORTHEASTERN 
COAST OF AMERICA, 

By A. E. VERRILL. 

Part I.—THE GIGANTIC SQUIDS (Architeuthis) AND THEIR ALLIES; 
WITH OBSERVATIONS ON SIMILAR LARGE SPECIES FROM FOREIGN 
LOCALITIES. 

The early literature of natural history has, from very remote times, 

contained allusions to huge species of Cephalopods, often accompanied 

by more or less fabulous and usually exaggerated descriptions of the 

creatures* In a few instances figures were attempted which were 

largely indebted to the imagination of their authors for their more 

striking peculiarities. 

In recent times, many more accurate observers have confirmed the 

existence of such monsters, and several fragments have found their 

way into European museums. 

To Professor Steenstrup and to Dr. Harting, however, belongs the 

credit of first describing and figuring, in a scientific manner, a number 

of fragments sufficient to give some idea of the real character and attini- 

ties of these colossal species. More particular accounts of the speci- 

mens described by these and other recent writers will be given farther 

on. 
Special attention has only recently been called to the frequent occur- 

rence of these “ big squids,” as our fishermen call them, in the waters 
of Newfoundland and the adjacent coasts. The cod-fishermen, who 

visit the Grand Banks, appear, from their statements, to have been 

*The description of the “ poulpe” or devil-fish, by Victor Hugo, in ‘ The Toilers of 

the Sea,” with which so many readers have recently become familiar, is quite as fab- 

ulous and unreal as any of the earlier accounts, and even more bizarre. His descrip- 

tion represents no real animal whatever. He has attributed to the creature habits 

and anatomical structures that belong in part to the polyps and in part to the poulpe 

(Octopus), and which appear to have been derived largely from the several descrip- 

tions of these totally distinct groups of animals, contained in some cyclopedia. These 

he has confounded and hopelessly mixed up. Asif to make this confusion worse 

confounded, he applied to his creation the name of ‘ Cephaloptera,” the designation 

of a gigantic genuine fish (a ‘“‘ray”) found on our southern coasts, and also called ‘‘devil- 

fish” by the fishermen. His account of the general appearance of the Octopus, however, 

is not so bad,and was evidently. based on a very superficial personal examination of 

an ordinary specimen of Octopus vulgaris. 

[1] 211 
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long familiar with them, and occasionally to have captured-and used 

them for bait. The whalemen hawe also repeatedly ‘stated that sperm- 

whales feed upon huge squid, and that, when wounded, they often vomit 

large fragments of them, in such a condition as to be recognizable.* 

I have somewhere seen a statement to the effect that a huge squid of 

this kind was cast ashore, many years ago (in the last century, I believe), 

at the Island of St. Pierre, near Newfoundland, but have forgotten the 

authority for the statement. 

The first reliable account, known to me, of specimens actually taken in 

American waters by our fishermen and whalemen was published by Dr. 

A.S. Packard, in 1873.+ In that article Dr. Packard described a por- 

tion of a jaw from a large specimen (our No. 1) taken by the Gloucester 

fishermen on the Grand Banks, and a very large pair of jaws taken 

from the stomach of a sperm-whale (our No. 10). Soon after this, im 

1873, a large living specimen (our No. 2) was encountered by Theophi- 

lus Pieott and another fisherman, in Conception Bay, and one of the 

tentacular arms which they secured was preserved in the geological mu- 

seum at Saint John’s, Newfoundland, by the Rey. M. Harvey and Mr. 

Alexander Murray. Both these gentlemen wrote good and interesting 

accounts of this specimen, which were extensively copied in the maga- 

zines and newspapers, while a photograph of the arm itself was also 

secured and distributed. 

This important addition to our knowledge of these creatures was 

followed, about two weeks later, by the capture of a nearly perfect speci- 

men (our No. 5) of the same species, near Saint John’s. Mr. Harvey 

and Mr. Murray likewise secured this specimen, and published detailed 

accounts of it, which gave a more accurate idea of the character of the 

genus and species than had any previous descriptions. 

My own attention was specially directed to these large Cephalopods, 

at that time, on account of being so fortunate as to secure for study 

most of the preserved portions of all the specimens referred to above, 

with some additional ones, detailed below. For these very interesting 

specimens I am especially indebted to the zeal and kindness of the 

Rev. M. Harvey and to Prof. 8S. F. Baird. To Dr. A. 8. Packard I am 

indebted for the use of the jaws of No. 10. Mr. Pourtalés, curator of * 

the Museum of Comparative Zoology, has also kindly sent the specimens — 

belonging to that museum, and Mr. W. H. Dall has contributed his speci- 7 

mens and drawings of a species from Alaska. Special acknowledg- 

ments to others will be found in connection with the descriptions of the — 
specimens. 

Although I have, in several former papers, ¢ given details of the time 

* See Maury’s Sailing Directions. Also articles by N. 8. Shaler, American Naturalist, ; 

vol, vii, p. 3, 1873; by Dr. Packard, op. cit., p. 90; and by Mr. W. H. Dail, op. cit., ~ 

p. 484. 

t American Naturalist, vol. vii, p. 91, February, 1873. 
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and place of occurrence of many of the specimens enumerated below, it 

seems desirable to bring together, in this place, accounts of all these, 

in order that the various descriptions and measurements may be more 

readily compared, and also that errors in some of the former accounts 
may be corrected and new information added. To facilitate the compari- 

son of the general accounts of more than twenty-five examples that I am 

now able to enumerate from our coast, I have given, by themselves, the 

statements of the time and place of their occurrence, with such general 

descriptions and measurements of each as are most available, reserving 
the more detailed special descriptions of the preserved specimens for 

the systematic part of this article. 

This seemed the more desirable because the information concerning 

many of the specimens is so scanty as to render it impossible to refer 

them, with certainty, to either of the species now recognized or named. 

It is probable, however, that only three forms are indicated by the 

large Newfoundland specimens of Architeuthis, and two of these may be 

merely the males and females of one species. One of the principal dif- 

ferences usually indicated by the measurements is in respect to the size 

and length of the shorter arms, one form having them comparatively 

stout, often “thicker than a man’s thigh,” while the other form has them 
_long and slender (usually 3 to 5 inches in diameter, with a length of 

6 to 11 feet). In case these differences prove to be sexual, those with 

stout arms will probably be the females, judging from analoey with 

the small squids nearest related.* In the three specimens, of which i 

have seen the arms, they are long and slender, but in one the arms are 
much longer in proportion to the body than in the others; there are 

also differences in the denticulation of the suckers of the short arms. 

These differences appear, at present, to indicate two species. 

A few words of explanation may be desirable here, in regard to the rela- 

tive value of the measurements usually given, and also with reference to 

the parts most useful to preserve when, as will usually happen, the whole 

1877. American Naturalist, vol. viii, p. 167, 1874 ; Vol. 1X, pp. 25 78, Jan. and Feb. a 

1875 Annals and Magazine of Nat. Hist., March, 1874. Transactions Connecticut 

Acad. Science, vol. v, p. 177, Plates XIJI-XXV, 1879-80. 

*By examinations of very numerous specimens of our common squids, Ommastrephes 

illecebrosus and Loligo Pealei, I have satistied myself that the adult females of both 

commonly differ from the males by having the head, the siphon, the arms, and the 

suckers relatively larger and stronger than in the males. In comparing specimens of 

the two sexes having the body and fins of the same length, this difference is often 

very evident. The large suckers of the tentacular arms often show an increased size 

in the female, in a very marked degree. The short arms show a greater increase in 

diameter than in length. In one of my former articles (Amer. Journ, Sci., ix, p. 179, 

1875) the increase in size of these parts was erroneously, but inadvertently, said to 

be in the male, but this error has been corrected in my subsequent articles. Still, it 

is true that both sexes vary to a considerable extent in the size of the suckers, even in 

adult specimens of equal size, so that a male may easily be selected wiih suckers 

larger than those of some females of the same size. In these common squids I have 

found no great variation in the relative size and form of the caudal fins, when aduit, 

and of the same sex. I have often found the males more common than the females. 
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cannot be saved. The measurements of the soft external parts of 

Cephalopods are, for the most pagt, only approximate, and they are not 

all of equal value, for some parts are more changeable in size and shape 

than others. The long, contractile tentacular arms, especially, are lia- 

ble to great variation in length according to their state of contraction 

or extension, and therefore their relative length is of little or no value 

in discriminating species. Unfortunately, this, either by itself or com- 

bined with the length of the ‘body’ as total length, is often the princi- 

pal one given. The circumference of the body varies, likewise, accord- 

ing to its state of contraction or relaxation, and the ‘breadth’ of the 

body, when such soft creatures are stranded on the shore, will depend 

much upon the extent to which it is collapsed and flattened from its 

proper cylindrical form, and is of less value than the circumference. 

Measurements of the length of the body, to the mantle-edge, and to the 

bases of the arms; length and circumference of the various pairs of 

short arms; of the length and circumference of the: head; ‘size of the 

eyes; length and breadth of the tail-fin; size of the largest suckers on 

-the different arms; and size of the ‘club’ of the long arms, are all very 
useful and valuable. The shape of the tail-fin should be carefully noted, 

also the presence or absence of eyelids, and of a sinus or groove at the — 
front edge of eyelids. The size and shape of the thin internal ‘bone? 

‘pen’ is particularly desirable. <All parts of Cephalopods contract 

to a very great extent, when preserved in strong alcohol for some time. 

Even the horny jaws and sucker-rings may decrease as much as 20 per 

cent. in size, and the soft parts much more. Usually it will not be pos- 

sible to preserve the pen in any satisfactory shape by drying, for it 

cracks in pieces and curls up. It may be preserved packed in salt, in 

brine, or in alcohol. The same is true of the beak. The horny rims of 

the suckers can usually be dried, but are better by far in aleohol or 

brine. The parts most useful for preservation in alcohol or salt, in cases 

when only a portion can be saved, are the long tentacular arms, espe- 

cially their terminal ‘clubs,’ with the suckers in place; the short arms, 

with their suckers; of these the left arm of the lower, or ventral, pair 
will probably be the most valuable, being usually-the one that will 

show the sexual distinction, by the alteration of its suckers, toward the 

tip or in some other part; the lateral arms next to the ventral are next 

in importance; the caudal fin, and if possible the entire head, should be 

preserved; also the ‘pen,’ if possible. In cases where the head cannot 

oe 

2 re Mee 

be saved entire, even with the arms removed, the beak and tongue, and 

other fleshy parts in and behind the beak, should be carefully preserved, 

as nearly entire as possible, either in strong brine or in alcohol of not _~ 

less than 80 per cent., which is generally the best strength for all kinds 

of Cephalopods. ( 

, 

K 



[5] CEPHALOPODS OF NORTHEASTERN COAST OF AMERICA. 215 

General description of the several American specimens, and of their occur- 
rence. 

No. 1.—GRAND BANKS SPECIMEN, 1871. (Architewthis princeps.) 

Plate XI, figures 3, 3a. 

This specimen was found dead and floating at the surtace, on the 
Grand Banks of Newfoundland, in October, 1871, by Captain Campbell, 

of the schooner “ B. D. Haskins,” of Gloucester, Mass. It was taken on 

board and part of it used for bait.* Dr. A. 5S. Packard has given, in the 

American Naturalist, vol. vil, p. 91, February, 1873, a letter from Mr. 

James G. Tarr, of Gloucester, Mass., containing most of the facts that 
have been published in regard to the history of this individual. But its 

jaws were sent to the Smithsonian Institution by Mr. G. P. Whitman, 

and were sent to me by Professor Baird to be described and figured. 

The horny jaw or beak from this specimen is thick and strong, nearly 
black; it is acute at the apex, with a decided notch or angle on the in- 

side, about .75 of an inch from the point, and beyond the notch is a large, 
prominent angular lobe. Mr. Tarr states that the mate of the vessel 

measured the body of this specimen with a rule, after it was hoisted on 

board, and that it measured 15 feet in length and 4 feet 8 inches in cir- 

cumference. The arms were mutilated, but the portions remaining were 
estimated to be 9 or 10 feet long and 22 inches in circumference, two 

being shorter than the rest. It was estimated that it weighed 2,000 

pounds, and would have filled eight or ten barrels. 

No. 2.—CONCEPTION BAY SPECIMEN, 1873. (Architeuthis Harveyi?) 

A large individual, seen resting at the surface, was approached and 

attacked by two men, who were in a small boat, near Portugal Cove, in 

Conception Bay, October 27, 1873. Full accounts of this adventure, 
written by Rey. M. Harvey, have been published in many of the maga- 

zines and newspapers.t Two of the arms, which it threw across the 

boat, were cut off with a hatchet and brought ashore. One of these was 
a Short or sessile arm, the other was one of the long, slender tentacular 

*T have been informed by many other fishermen that these ‘‘big squids,” as they 

call them, are occasionally taken on the Grand Banks and used for bait. Others state 

that they have seen them in that region, without being able to capture them. Nearly 

all the specimens hitherto taken appear to have been more or less disabled when first 
observed, otherwise they probably would not appear at the surface in the day-time. 

Trom the fact that they have mostly come ashore in the night, I infer that they iinhabt 

chietly the very deep and cold tiords of Newfoundland, and come up to the surface only 

in the night. 

tSee Amer. Jour. Science, vol. vii, p. 158, 1874; and Amer. Naturalist, vol vili, No. 

2, p. 120, Feb., 1874, in a letter. from Mr. Alexander Murray. Also, Proc. Zool. Soc. 

Lond., p. 178, 1874; Proc. Boston Soc. Nat. Hist., xvi, p. 161, 1873; The Maritime 

Monthly, iii, No. 3, March, 1874, p. 193; The New York World, Nov. 9, 1873; The 

Montreal Gazette, Noy. 26, 1873; The Boston Traveller, Nov., 1873. 
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arms. A portion of the latter, measuring 19 feet in length, was pre- 
served by the Rev. M. Harvey and Mr. Alexander Murray for the mu- 

seum at Saint John’s, Newfoundland. It was photographed, and euts 

copied from the photograph were published in some of the English mag- 

azines.* Before it was secured for preservation it had been considerably 

injured, many of the larger suckers having been torn off or mutilated. 

Owing to this fact they were originally described by Mr. Harvey as des- 

titute of marginal denticulations, but he subsequently re-examined the 

specimen, at my request, and informed me that they were all originally 

denticulated. Of this specimen I have seen only the photograph and 

some of the smaller suckers. This fragment represents the distal half 

of one of the long tentacular arms, with its expanded terminal portion 

or ‘club’ originally covered with cup-shaped suckers, about 24 of which, 

forming two central rows, are very large, the largest being 1.25 inches 

in diameter; others, alternating with these along each margin, are 

smaller, with the edge supported by a serrated ring. The tip of the arm 

is covered with numerous smaller suckers, in four rows. The part of 

the arm preserved measured, when fresh, 19 feet in length and 3.5 inches 
in circumference, but wider, “like an oar,” and 6 inches in circumference 

near the end, where the suckers are situated. 
It is stated that 6 feet of this arm had been destroyed before it was 

preserved, and the captors estimated that they left from 6 to 10 feet 

attached to the creature, which would make the total length between 31 
and 35 feet. According to Mr. Murray, the portion preserved measured : 

but 17 feet in length when he examined it, October 31, 1873, after it 
had been a few days in strong brine. The other arm was destroyed and 

no description was made; but the portion secured was estimated bythe 

Rey. Mr. Gabriel, who saw it, to have been 6 feet long and 10 inches in — 
diameter; it was evidently one of the eight shorter sessile arms, and its 

size was probably overestimated. The fishermen, who were doubtless t 
somewhat frightened, estimated the body of this individual to have been — 

about 60 feet in length and 5 feet in diameter, according to Mr. Harvey; : | 

but if the proportions be about the same as in the specimens since cap- 

tured (No. 5 and No. 14), as I believe, then the body could not have been 

more than about 10 feet long and 2.5 feet in diameter, and the long 

arms should have been about 32 feet in length.t Allowing 2 feet for 

the head, the total length, would, therefore, be about 44 feet. - 
The following extract is from a letter written by the Rev. M. Harvey ; 

¢ 
’ 

: 

: 

to Dr. J. W. Dawson, and published in the Montreal Gazette, February 

26, 1873: “Two fishermen were out in a small punt, on October 26, 1575, 

off Portugal Cove, Conception Bay, about nine miles from Saint John’s. 

*See Annals and Magazine of Natural History, IV, xiii, p. 68, Jan., 1874; and The 

Field, Dec. 13, 1873. The central line of this photograph is reduced four and a quar- 

ter times, while the front part is reduced about four times. 

+ Doubtless these long arms are very contractile, and changeable in length, like those 
of the ordinary squids. R, 
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Observing some object floating on the water at a short distance, they 
rowed towards it, supposing it to be a large sail or the débris of a wreck. 

On reaching it one of the men struck it with his ‘ gaff when immedi- 
ately it showed signs of life, reared a parrot-like beak, which they de- 

clare was ‘as big as a six-gallon keg, with which it struck the bottom 

of the boat violently. It then shot out from about its head two huge 

livid arms and began to twine them round the boat. One of the men 

seized a small ax and severed both arms as they lay over the gunwale 

of the boat; whereupon the fish moved off and ejected an immense quan- 

tity of inky fluid, which darkened the water for two or three hundred 
yards. The men saw it for a short time afterwards, and observed its 

tail in the air, which they declare was 10 feet across. They estimate 
the body to have been 60 feet in length, 5 feet in diameter, of the same 
shape and color as the common squid, and they observed that it moved 

in the same way as the squid, both backwards and forwards. 

“One of the arms which they brought ashore was unfortunately de- 

stroyed, as they were ignorant of its importance; but the clergyman of 

the village assures me it was 10 inches in diameter and 6 feet in length. 

The other arm was brought to Saint John’s, but not before 6 feet of it 
were destroyed. Fortunately, I heard of it and took measures to have 

it preserved. Mr. Murray, of the geological survey, and I afterwards 

examined it carefully, had it photographed, and immersed in alcohol; it 
is now in our museum. It measured 19 feet, is of a pale, pink color, en- 

tirely cartilaginous, tough and pliant as leather, and very strong.” 

No. 3.—Coomss’ COVE SPECIMEN, 1872. (Architeuthis Harveyi 2?) 

Another specimen (No. 3), probably considerably larger than the last, 

was captured at Coombs’ Cove, Fortune Bay, Newfoundland. The fol- 

lowing account has been taken from a newspaper article, of which I do 

not know the precise date,* forwarded to me by Professor Baird, to- 

gether with a letter, dated June 15, 1873, from the Hon. T. R. Bennett, 

of English Harbor, Newfoundland, who states that he wrote the article, 

and that the measurements were made by him, and are perfectly re- 

liable :} . 
‘Three days ago there was quite a large squid run almost ashore at 

Coombs’ Cove, and some of the inhabitants secured it. The body meas- 
ured 10 feet in length and was nearly as large round as a hogshead. 

One arm was about the size of a man’s wrist, and measured 42 feet in 

length; the other arms were only 6 feet in length, but about 9 inches 
in diameter, very stout and strong. The skin and flesh were 2.25 inches 

* The exact date of this capture I do not know, but it was probably in the autumn 

or winter of 1872. 

tThrough Mr. Sanderson Smith, who visited Mr. Bennett after the publication of 

my first article, I learn that this specimen is the same as the one designated as No. 6 

jn my carly papers, and that the measurements of No. 6, as given tome by Mr. Har- 

vey, are incorrect, owing to his mistake in supposing that 42 feet was the total length, 

instead of the length of the longer tentacular arm. 
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thick, and reddish inside as well as out. The suction-cups were all 
clustered together, near the extremity of the long arm, and each cup 

was surrounded by a serrated edge, almost like the teeth of a hand- 

saw. I presume it made use of this arm for a cable, and the cups for 

anchors, when it wanted to come to, as well as to secure its prey, for 

this individual, finding a heavy sea was driving it ashore, tail first, 
seized hold of a rock and moored itself quite safely until the men 

pulled it on shore.” 

Mr. Bennett, in a memorandum subsequently given to Mr. Sanderson 

Smith, and communicated to me by him, states that both the tentacu- 
lar arms were present, and that the shorter one was 41.5 feet in length. 
The large diameter of the short arms, compared with their length and 

with that of the long arms, and their shortness compared with the 
length of the body, are points in which this specimen apparently dif- 

fered essentially from those that have been preserved and are better 

known. It was probably a female. The total length, as I understand 

the measurements, was 52 feet. 

No. 4.—BONAVISTA BAY SPECIMEN. (Architeuthis Harveyi ?) 

Plate III, figures 4, 4a. Plate IV, figures 1, la. 

A pair of jaws and two of the suckers from the tentacular arms were 

forwarded to me by Professor Baird, of the Smithsonian Institution. 

These were received from Rey. A. Munn, who writes that they were 

taken from a specimen that came ashore at Bonavista Bay, Newfound- 
land; that it measured 32 feet in length (probably the entire length, 

including the tentacular arms) and about 6 feet in circumference. The 

jaws are large and broad, resembling those of No. 5 both in size and 

form, but much thinner than those of No. 1, and without the deep 

notch and angular lobe seen in that specimen. The suckers also agree 

with those of No. 5, but are a little smaller. 

No. 5.—LOGIE BAY SPECIMEN, 1873. (Architeuthis Harvey, type.) 

Plate I. Plate II. Plate I1J. Plate IV, figures 4-11. Plate V, figures 1-5. 

A complete specimen was captured in November, 1873, at Logie Bay, 

about four miles from Saint John’s, Newfoundland. It became entangled 

in a herring-net, and made a desperate effort to escape. It was killed 

by the fishermen, with some difficulty, and only after a struggle, during 

which its head was badly mutilated and severed from the body, and the 

eyes, most of the siphon-tube, and part of the front edge of the mantle 

were destroyed. It is probable that this was a smaller specimen of the 

same species as No. 2. Fortunately, this specimen was secured by the 

Rey. M. Harvey, of Saint John’s. After it had been photographed and 

measured, he attempted to preserve it entire in brine, but this was 

found to be ineffectual, and after decomposition had begun to destroy 

some of the most perishable parts, he took it from the brine and, divid- 
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ing it into several portions, preserved such parts as were still un- 

decomposed in strong alcohol. These various portions have all been 

examined by me, and part of them are now in my possession, and, 

with the photographs, have enabled me to present a restoration, be- 

lieved to be tolerably accurate, of the entire creature (Plate I). In 

this figure the eyes, ears, siphon-tube, and front edge of the mantle 

have been restored from a small squid (Ommastrephes). The other 

parts have been drawn directly from the photographs and_ speci- 

mens.* There were two photographs of the specimen,t one show- 

ing the entire body, somewhat mutilated anteriorly, the other showing 

the head with the ten arms attached (Plate I, fig. 1). The photographs 

were made by Messrs. MeKenny & Parsons, of Saint John’s. The 

body or mantle of this specimen was about 7 feet long and between 5 

and 6 feet in circumference; the relatively small caudal fin was 

arrow-shaped and 22 inches broad, but short, thick, and very pointed 
at the end; the two long tentacular arms were 24 feet in length and 

2.5 inches in circumference, except at the broader part near the end; 

the largest suckers, which form two regular alternating rows, of twelve 

each, were 1.25 inches in diameter, with serrated edges. ‘There is also 

an outer row of much smaller suckers, alternating with the large ones, 

on each margin; the terminal part is thickly covered with small ser- 

rated suckers; and numerous small suckers and tubercles are crowded 

on that portion of the arms where the enlargement begins, before the 

commencement of the rows of large suckers. The arrangement of the 

suckers is nearly the same as on the long arm of No. 2, but in the 

latter the terminal portion of the arm, beyond the large suckers, as 

shown in the photographs, is not so long, tapering, and acute, but 

this may be due to the different conditions of the two specimens. 

The eight short arms were each 6 feet long; the two largest were 10 

inches in circumference at base; the others were 9, 8, and 7 inches. 

These short arms taper to slender, acute tips, and each bears more than 
100 large, oblique suckers, with serrated margins, and over 200 smaller 

ones toward the tip. 

*The figure was originally made, from the photographs only, by Mr. P. Reetier, of 

the Museum of Comparative Zoology, but after the arrival of the specimens it had to 

be altered in many parts. These necessary changes were made by the writer, after a 

careful study of the parts preserved, in comparison with the photographs and origi- 

nalmeasurements. As published in my first paper (1875), the eyes and back of the head 

of the figure were restored as in Loligo. Subsequent studies and additional specimens 

showed that this genus is closely allied to Ommastrephes. Therefore, the head would 

have been more correctly shown had it been restored with reference to that genus, as 

has been done in this paper. The most obvious difference is in the eyes, which have 

distinct lids and an anterior sinus. 

t+Cuts made from these photographs have been published in several magazines and 

newspapers, but they have been engraved with too little attention to details to be of 

much use in the discrimination of specific differences. I have, therefore, prepared 

new figures from these photographs with the greatest care possible (Plate 1). These 

figures are particularly valuable, as showing the arrangement of the suckers on the 

short arms. 
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The portions of the pen in my possession belong to the posterior part 

of the blade, with fragments from the middle; although neither the 

actual length nor the greatest breadth of this part can be given, we 
ean yet judge very well what its general form and character must have 

been. It was a large, broad and thin structure, of a yellowish brown 

color, and translucent. Its posterior portion (Plate III, figure 3) re- 
sembles that of Loligo, but its anterior and lateral edges are entirely 

different, for instead of having a regular lanceolate form, tapering to 

both ends, as in Loligo, it expands and thins out toward the lateral and 

anterior borders, fading out insensibly, both at the edges and end, into 

soft membrane.* The posterior end, for about an inch and a half, rapidly 

narrows to a point, which was probably involute and hooded for a short 

distance; from this portion forward the width gradually increases from 

1.2 inches to 5 inches, at a point 25 inches from the end, where our 

specimen is broken off; at this place the marginal strips are wanting, 

but the width is 5 inches between the lateral midribs (d, d/’), which 

were, perhaps, far from the margin. Along the center of the shell 

there is a strong, raised, smooth, rounded midrib, which is very con- 
spicuous in the-middle and posterior sections, becoming angular near 

the end. On each side of the midrib is a lateral rib of smaller size. 

These at first diverge rapidly from the central one, and then run along 

nearly parallel with the outer margin and about .4 of an inch from it, 

but beyond 11 inches from the point the margins are torn off; the lateral 

ribs gradually fade out before reaching the anterior border; near the 

place where they finally disappear they are about 6 inches apart.t 

No. 6 (OF FORMER ARTICLES)—SAME AS No. 3. 

No. 7.—LABRADOR SPECIMEN. 

Dr. D. Honeyman, geologist, of Halifax, Nova Scotia, has published, 

in a Halifax paper, a statement made to him by a gentleman who claims 

to have been present at the capture of another specimen (No. 7), in the 

Straits of Belle Isle, at West Saint Modent, on the Labrador side: “ It 
was lying peacefully in the water when it was provoked by the push of 

an oar. It looked fierce and ejected much water from its funnel; it did 

not consider it necessary to discharge its sepia, as mollusea of this kind 

* Probably there may have been a narrow prolongation or shaft beyond the portion 

preserved, but of this there is no fragment. 

tMr. Harvey published popular accounts of this specimen, and of the praviously 

captured -arm of the larger one (No. 2), in the Maritime Monthly Magazine of Saint 
John, New Brunswick, for March, 1874, and in several newspapers. Acknowledgments 

are also due to Mr. Alexander Murray, provincial geologist, who coéperated with Mr. 

Harvey in the examination and preservation of these specimens, and who has also 

written some of the accounts of them that have been published. See also the Ameri- 

can Naturalist, vol. viii, p. 122, February, 1874; American Journal of Science, vol. vil, 

p. 460; Nature, vol. ix, p. 322, February 26, 1874; Appleton’s Journal, January 31, 

1874; Forest and Stream, p. 356 (with figure), January, 1874. 
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generally do in order to cover their escape. The men in the boat de- 

termined to secure it. After it had taken the boat in its arms, they 
tried to ship it with their oars. One of these broke, but another boat 
coming to aid in the capture, the squid was taken hold of by a grapnel 

and rolled into a seine-boat. The boats were engaged in the herring- 

fishing. This also appears to have been the squid’s occupation about 

the time of its capture. The length of its longest arm was 37 feet; the 

length of the body 15 feet; whole length 52 feet. The bill was very large. 
The suckers of its arms or feet, by which it lays hold, about 2 inches in 

diameter. The monster was cut up, salted, and barreled for dog’s meat.” 

In this account the length given for the “body” evidently includes the 

head also. This creature was probably disabled, and perhaps nearly 

dead, when discovered at the surface, and this seems to have been the 

case with most of the specimens hitherto seen living. Animals of this 

sort probably never float or lie quietly at the surface when in good 

health. 
Nos. 8 AND 9.—LAMALINE SPECIMENS, 1870-71. 

Mr. Harvey refers to a statement made to him by a clergyman, Rey. 

A. KE. Gabriel, of Portugal Cove, that two specimens (Nos. 8 and 9), 
measuring respectively 40 and 47 feet in total length, were cast ashore 

at Lamaline, on the southern coast of Newfoundland, in the winter of 
1870-71. 

No. 10.—SPERM-WHALE SPECIMEN. (Architeuthis princeps.) 

Plate XI, figures 1, 2. 

This specimen, consisting of both jaws, was presented to the Peabody 

Academy of Science, at Salem, Mass., by Capt. N. E. Atwood, of Prov- 

incetown, Mass. It was taken from the stomach of a sperm-whale, but 
the precise date and locality are not known. It was probably from the 

North Atlantic. The upper jaw was imperfectly figured by Dr. Packard 

in his article on this subject.* It is one of the largest jaws yet known, 

and belonged to an apparently undescribed species, which I named 

Architeuthis princeps, and described in my former papers, with figures 

of both jaws. 

No. 11.—SEconD BoNAVISTA BAY SPECIMEN, 1872. 

The Rev. M. Harvey, in a letter to me, stated that a specimen was 

cast ashore at Bonavista Bay, December, 1872, and that his informant 

told him that the long arms measured 32 feet in length, and the short 

arms about 10 feet in length, and were “thicker than a man’s thigh.” 

The body was not measured, but he thinks it was about 14 feet long 
and very stout, and that the largest suckers were 2.5 inches in diameter. 
The size of the suckers is probably exaggerated, and most likely the 

* American Naturalist, vol. vii, p. 91, 1873. 
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length of the body also. It is even possible that this was the same 

specimen from which the beak and suckers described as No. 4, from 
Bonavista Bay, were derived, for the date of capture of that specimen 

is unknown to me. The latter, however, was much smaller than the 
above measurements, and it is, therefore, desirable to give a special 

number (11) to the present one. 

No. 12.— HARBOR GRACE SPECIMEN, 1874~75. 

Another specimen, which we have designated as No. 12, was east 

ashore, in the winter of 1874~75, near Harbor Grace, but was destroyed 
before its value became known, and no measurements were given. 

No. 13.—FORTUNE BAY SPECIMEN, 1874. 

Plate IX, figure 11. 

A specimen was cast ashore, December, 1874, at Grand Bank, Fortune 

Bay, Newfoundland. As in the case of several of the previous speci- 

mens, I was indebted to the Rev. M. Harvey for early information con- 

cerning this one, and also for the jaws and one of the large suckers of 

the tentacular arms, obtained through Mr. Simms, these being the only 
parts preserved. Although this specimen went ashore in December, 

Mr. Harvey did not hear of the event until March, owing to the unusual 

interruption of travel by the severity of the winter. He informed me 

that Mr. George Simms, magistrate of Grand Bank, had stated in @ 
letter to him that he examined the creature a few hours after it went 

ashore, but not before it had been mutilated by the removal of the tail 
by the fishermen, who finally cut it up as food for their numerous dogs; 

and that the long tentacular arms were 26 feet long and 16 inches in 

circumference; the short arms were about one-third as long as the long 

ones; the ‘‘back of the head or neck was 36 inches in circumference” 
(evidently meaning the head behind the bases of the arms); the length 

of the body “from the junction to the tail” was 10 feet (apparently 

meaning from the base of the arms to the origin of the caudal fins). He 

thought that the tail, which had been removed, was about one-third as 

long as the body, but this was probably overestimated. In No. 14 the 

tail, from its origin or base, was about one-fifth as long as the balance 

of the body and head. Applying the same proportions to No. 13, the 

head and body together would have been 12 feet. In a letter to me, 

dated October 27, 1875, Mr. Simms confirmed the above measurements, 
but stated that the long arms had been detached, and that the bases of 

the arms measured as those of the tentacular arms (they had previously 

been cut off about a foot from the head), were triangular in outline, the 

sides being respectively 5, 6, 5 inches in breadth, the longest or outer 

side being convex and the two lateral sides straight. He, moreover, says 

that all the arms were covered with large suckers from the base outward. 

Hence, it is probable that he made a mistake as to these stumps, and 
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that they really belonged to a pair of sessile arms. Probably the tentac- 

ular arms, when extended, had been cut off so close to their contractile 
bases that their stumps had afterwards become contracted within their 

basal pouches, and were therefore overlooked. He adds that the body 
was 3 feet broad (doubtless it was much flattened from its natural form), 
and that the measurements were made while the body lay upon uneven 

ground, so that its exact length could not be easily ascertained, and 

that the caudal fin had been cut off at its base. As the tail-fins of Nos. 

5 and 14 were about one-fifth the length of the rest of the body and the 

head together, this specimen, if belonging to either of those species, 

should have been about 12 feet from the base of the arms to the tip of 
the tail. 

The large sucker in my possession is 1 inch in diameter across the 

denticulated rim, and in form and structure agrees closely with those 
described and figured by me from the tentacular arms of Nos. 4, 5, and 
14 (Plate IV, figures 1, 4, and Plate IX, figures 1, 1 a). 

The jaws are still attached together, in their natural position, by the 

cartilages. They agree very closely in form with the large jaws of Archi- 

teuthis princeps V. (No. 10), figured on Plate XI, but they are about one- 

tenth smaller. 

No. 14.—CATALINA SPECIMEN, 1877. (Architeuthis princeps.) 

Plates VIII-X. 

A nearly perfect specimen of a large squid was found cast ashore, after 

a severe gale, at Catalina, Trinity Bay, Newfoundland, September 22, 
1877. It was living when found. It was exhibited for two or three 

days at Saint John’s, and subsequently was carried in brine to New 

York, where it was purchased by Reiche & Brother, for the New York 

Aquarium. There I had an opportunity to examine it very soon after 

its arrival.* Iam also indebted to the proprietors of the aquarium for 

some of the loose suckers. Other suckers from this specimen were sent 

to me from Newfoundland, by the Rev. M. Harvey. Although some- 
what mutilated, and not in a very good state of preservation when re- 

ceived, it is of great interest, being, without doubt, the largest and best 
specimen ever preserved. The Catalina specimen, when fresh, ft was 9.5 

feet from tip of tail to base of arms; circumference of body, 7 feet; cir- 
cumference of head, 4 feet; length of tentacular arms, 30 feet; length of 

*See American Journal of Science and Arts, vol. xiv, p. 425, November, 1877. When 

examined by me it was loose in a tank of alcohol. Dr. J. B. Holder gave me valuable 

assistance in making this examination, and also made one of the drawings of the caudal 
fin. It was afterwards ‘‘prepared” for exhibition by a taxidermist, who misplaced 

the arms, siphon, and other parts, and inserted two large, round, flat, red eyes close 

together on the top of the head! Continued soaking in strong alcohol had reduced its 
dimensions to about one-half their former measurements when examined by me two 

years later. 

+t Measurements of the freshly-caught specimen were made by the Rey. M. Harvey, 

at Saint John’s, and communicated to me, 
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longest sessile arms (ventral ones?), 11 feet; circumference at base, 17 
inches; circumference of tentacular arms, 5 inches; at their expanded 
portions, 8 inches; length of upper mandible, 5.25 inches; diameter of 

large suckers, 1 inch; diameter of eye-openings, 8 inches. The eyes 
were destroyed by the captors. It agrees in general appearance with 

A. Harveyi (No. 5), but the caudal fin is broader and somewhat less 
acutely pointed than in that species, as seen in No. 5; it was 2 feet and 
9 inches broad, when fresh, and broadly sagittate in form. The dried 

rims of the large suckers are white, with very acutely serrate margins; 

the small smooth-rimmed suckers, with their accompanying tubercles, 
are distantly scattered along most of the inner face of the tentacular 

arms, the last ones noticed being 19 feet from the tips. The sessile 

arms present considerable disparity in length and size, the ventral ones 

being somewhat larger and longer than the others, which were, how- 

ever, more or less mutilated when examined by me; the serrations are 
smaller on the inner edge than on the outer edge of the suckers. On the 

sinaller suckers beyond the middle of the arms the inner edge is without . 

serrations. 
No. 15.—HAMMER COVE SPECIMEN, 1876. 

In a letter from Rev. M. Harvey, dated August 25, 1877, he states 

that a big squid was cast ashore November 20, 1876, at Hammer Cove, 

on the southwest arm of Green Bay, in Notre Dame Bay, Newfoundland. 
When first discovered by his informant it had already been partially 

devoured by foxes and sea-birds. Of the body, a portion 5 feet long 

remained, with about 2 feet of the basal part of the arms. The head 

was 18 inches broad; tail, 18 inches broad; eye-sockets, 7 by 9 inches; 
stump of one of the.arms, 3.5 inches in diameter. 

The only portion secured was a piece of the ‘pen’ about 16 inches 

long, which was given to Mr. Harvey. 

No. 16.—LANCE COVE SPECIMEN, 1877. (Architeuthis princeps??.) 

In a letter dated November 27, 1877, Mr. Harvey gives an account 

of another specimen which was stranded on the shore at Lance Cove,, 

Smith’s Sound, Trinity Bay, about twenty miles farther up the bay than 

the locality of the Catalina Bay specimen (No, 14). He received his in- 

formation from Mr. John Duffet, a resident of the locality, who was one, 
of the persons who found it and measured it. His account is as follows: 

“On November 21, 1877, early in the morning, a ‘big squid’ was seen. 

on the beach at Lance Cove, still alive and struggling desperately to. 

escape. It had been borne in by a ‘spring tide’ and a high inshore 

wind. In its struggles to get off it ploughed up a trench or furrow 

about 30 feet long and of considerable depth, by the stream of water 
that it ejected with great force from its siphon. When the tide receded. 

it died. Mr. Duffet measured.it carefully, and found that the body was 

nearly 11 feet long (probably including the head), the tentacular arms 

ll al 2, 
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83 feet long. He did not measure the short arms, but estimated them 
at 135 feet, and that they were much thicker than a man’s thigh at their 

bases. The people cut the body open and it was left on the beach. It 

is an out-of-the-way place, and no one knew that it was of any value. 

Otherwise it could easily have been brought to Saint John’s with only 

the eyes destroyed and the body opened.” It was subsequently carried 

off by the tide, and no portion was secured. 

This was considerably larger than the Catalina specimen. 

The great thickness of the short arms of this specimen, and of some 

of the others, indicates a species distinct from A. Harveyi, unless the 
sexes of that species differ more than is usual in this respect among 

the smaller squids. The length of the sessile arms, if correctly stated, 

would indicate that this specimen belonged to A. princeps. In the 

female Ommastrephes illecebrosus, the common northern squid, the head 

is usually larger, the short arms are stouter, and the suckers are often 

larger than in the male, of the same levgth. 

No. 17.—TRINITY BAY SPECIMEN, 1877. 

Mr. Harvey also states that he had been informed by Mr. Duffet that 

another very large ‘big squid’ was cast ashore in October, 1877, about 

five miles farther up Trinity Bay than the last. It was cut up and used 

for manure. No portions are known to have been preserved, and no 

measurements were given. 

No. 18.—THIMBLE TICKLE SPECIMEN, 1878. 

The capture of this specimen has been graphically described by Mr. 

Harvey, in a letter to the Boston Traveller of January 30, 1879: 

“On the 2d day of November last, Stephen Sherring, a fisherman 

residing in Thimble Tickle (Notre Dame Bay), not far from the locality 

where the other devil-fish (No. 19) was cast ashore, was out in a boat 

with two other men; not far from the shore they observed some bulky 
‘object, and, supposing it might be part of a wreck, they rowed toward 

it, and, to their horror, found themselves close to a huge fish, having 

large glassy eyes, which was making desperate efforts to escape, and 

churning the water into foam by the motion of its immense arms and 

tail. It was aground and the tide was ebbing. From the funnel at the 

back of its head it was ejecting large volumes of water, this being its 

method of moving backward, the force of the stream, by the reaction 

of the surrounding medium, driving it in the required direction. At 

times the water from the siphon was black as ink. 

“Finding the monster partially disabled, the fishermen plucked up 

courage and ventured near enough to throw the grapnel of their boat, 

the sharp flukes of which, having barbed points, sunk into the soft 

body. To the grapnel they had attached a stout rope, which they had 

carried ashore and tied to a tree, so as to prevent the fish from going 

S. Miss. 59 15 
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out with the tide. It was a happy thought, for the devil-fish found 

himself effectually moored to theshore. His struggles were terrific as 

he flung his ten arms about in dying agony. The fishermen took care 

to keep a respectful distance from the long tentacles, which ever and 

anon darted out like great tongues from the central mass. At length 

it became exhausted, and as the water receded it expired. 
“The fishermen, alas! knowing no better, proceeded to convert it 

into dog’s meat. It was a splendid specimen—the largest yet taken— 

the body measuring 20 feet from the beak to the extremity of the tail. 

It was thus exactly double the size of the New York specimen [No. 14], 
and 5 feet longer than the one taken by Budgell. The circumference 

of the body is not stated, but one of the arms measured 35 feet. This 

must have been a tentacle.” 

No. 19.—THREE ARMS SPECIMEN, 1878. (Architeuthis princeps ?) 

Mr. Harvey has also given an account of this specimen in the same 

letter to the Boston Traveller, referred to under No. 18. This one was 
found east ashore, after a heavy gale of wind, December 2, 1578, by Mr. 
William Budgell, a fisherman, residing at a place called Three Arms, 
on the south arm of Notre Dame Bay. It was dead when found, and 

was cut up and used for dog-meat. Mr. Harvey’s account is as follows: 

‘My informant, a very intelligent person, who was on a Visit in that 

quarter on business, arrived at Budgell’s house soon after he had 

brought it home in a mutilated state, and carefully measured some por- 

tions with his own hand. He found that the body measured 15 feet 

from the beak to the end of the tail, which is 5 feet longer than the 

New York specimen. The circumference of the body at its thickest 

part was 12 feet. He found only one of the short arms perfect, which 

F 
min yg 

Syry Fy Ua lie ne eater 

was 16 feet in length, being 5 feet longer than a similar arm of the — 

New York specimen, and he describes it as ‘thicker than a man’s 

thigh.” 

The statement that the sessile arms were longer than the head and 

body together, indicates that this was a specimen of A. princeps, like © 

No. 14, but larger. 

No. 20.—BANQUEREAU SPECIMEN, 1879. 

This consists of the terminal part of a tentacular arm, which was taken 

by Capt. J. W. Collins and crew of the schooner “‘ Marion” from the 

stomach of a large and voracious fish (Alepidosaurus ferox), together with 

the first specimen discovered of the remarkable squid, Histioteuthis 

Collinsii V. The fish was taken on a halibut trawl-line, north latitude 429 
49’, west longitude 62° 57’, off Nova Scotia, January, 1879. This frag- 

ment, after preservation in strong alcohol, now measures 18 inches in 

length. It includes all the terminal club, and a portion of the naked . 

arin belowit. This club is narrow, measuring but .75 of an inch across its 

front side, while the naked arm is 1.25 broad, and rather flat, where cut 
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off. From the commencement of the large suckers to the tip it meas- 

ures 9.25 inches. It had lost most of its suckers, so that it cannot be 

identified with certainty. Part of the large suckers and some of the 

marginal ones still remain, though the horny rings are gone. Diameter 

of large suckers, .50 of an inch; of marginal ones, about .12 of an inch. 

The suckers have the same form and arrangement as in the larger spee- 

imens of Architeuthis. It may have belonged to a young A. Harveyi. 

No. 21.—CAPE SABLE SPECIMEN. (Sthenoteuthis megaptera V.) 

Plate XVI. 

This specimen was found thrown on the shore, near Cape Sable, Nova 

Scotia, after the very severe gale in which the steamer ‘“ City of Boston” 
was lost several years ago. It is preserved in alcohol, entire and in 

good condition, in the Provincial Museum at Halifax, where it is well 
exhibited in a large glass jar. It is the type-specimen of Architeuthis 

megaptera, described by me, September, 1878.* It is a comparatively 

small species, its total length being but 43 inches; its head and body 
together, 19 inches ; body alone, 14 inches; its tentacular arms, 22 and 
24 inches; short arms, from 6.5 to 8.5 inches; tail-fin, 13.5 inches broad 

and 6 inches long. 

This species differs widely from all the others in the relatively enor- 

mous size and breadth of its caudal fin, which is nearly as broad as the 
body is long, and more than twice as broad as long. It has been made 

the type of a new generic group. 

No. 22.—BRIGUS SPECIMEN, 1879. 

Mr. Harvey states that portions of another large squid were cast ashore 

near Brigus, Conception Bay, in October, 1879. 
Two of the short arms, each measuring 8 feet in length, were found 

with other mutilated parts, after a storm. 

No. 23.—JAMES’S COVE SPECIMEN, 1879. 

From Mr. Harvey I have also very recently received an account of 

another specimen, which was captured entire, about the first of Novem- 
ber 1879, at James’s Cove, Bonavista Bay, Newfoundland. It seems to 

have been a fine and complete specimen, about the size of the Catalina 

Bay specimen (No. 14). Unfortunately, the fishermen, as usual, indulged 

immediately in their propensity to cut and destroy, and it is doubtful if 

any portion was preserved. The account referred to was published in 

the Morning Chronicle of Saint John’s, Newfoundland, December 9, 1879, 
and was credited to the Harbor Grace Standard. The author of the 

article is not given. The following extract contains all that is essential: 

“A friend at Musgrave Town sends us the following particulars relative 

to the capture of a big squid at James’s Cove, Goose Bay, about a month 

*American Journal of Science, xvi, p. 207, 1878. 
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ago. Our correspondent says: ‘Mr. Thomas Moores and several others 

saw something moving about in the water, not far from the stage. Get- 
ting into a punt they went alongside, when they were surprised to see a 

monstrous squid. One of the men struck at it with an oar, and it im- 

mediately struck for the shore, and went quite*upon the beach. The 

men then succeeded in getting a rope around it, and hauled it quite 

ashore. It measured 38 feet altogether. The body was about 9 feet in 

length, and two of its tentacles or horns were 29 feet each. There were 

several other smaller horns, but they were not so long. The body was 

about 6 feet in circumference. When I saw it, it was in the water, and 
was very much disfigured, as one of the men had thoughtlessly cut off 

the two longest tentacles, and had ripped the body partly open, thereby 

completely spoiling the appearance of the creature. The foregoing par- 

ticulars I obtained from Mr. Moores.’ ” 

No. 24.—THE GRAND BANKS SPECIMEN, 1880. 

Plate V, figures 5-7. Plate VI. 

This specimen, which I have designated as No. 24, was found, dead 

and mutilated, floating at the surface, at the Grand Banks of Newfound- 

land, April, 1880, by Capt. O. A. Whitten and crew of the schooner “Win. 

H. Oakes,” and by them it was well preserved and presented to the 

United States Commission of Fish and Fisheries. It is of great inter- 

est, because it furnishes the means of completing the description of parts 

that were lacking or badly preserved in the larger specimens, especially 

the sessile arms and the buccal membranes. 

The specimen consists of a part of the head, with all the arms attached, 
and with the suckers in a good state of preservation on all the arms, 

though the tips of all the short arms, except the left of the second pair, 

are destroyed, and all of the arms are more or less injured on their outer 

surfaces. The jaws and buccal membranes, with the odontophore and — 

cesophagus, are intact. Parts of the cartilaginous skull, with some of 

the ganglia and the collapsed eyes, are present, but the external surface — 

of the head is gone and the eyelids are badly mutilated. No part of the 

body was preserved. The tentacular arms, with all the suckers, are in 

good preservation. Unfortunately, the distal portions of both the ven- 

tral arms had been destroyed, so that the sex could not be determined. 

The color of the head, so far as preserved, and of the external surfaces 
of the sessile arms, is much like that of the common squids. 

Reproduction of lost parts. 

This creature had been badly mutilated long before its death, as its 

healed wounds show, and to this fact many of the imperfections of the — 

specimen are due. At the time of its death, or subsequently, the ex- 

tremities of the ventral arms and of the third right arm appear to have — 

been destroyed, besides other injuries. But both the dorsal arms and 

St Cae ca 
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both the lateral arms of the left side had previously been truncated at 

12 to 13 inches from their bases. The ends had not only healed up en- 

tirely, but each one had apparently commenced to reproduce the lost 

portion. The reproduced part consists, in each case, of an elongated, 

acute, soft papilla, arising from the otherwise obtuse end of the arm. 

At its base one or two small suckers have already been reproduced, and 

minute rudiments of others can be detected on some of them. Whether 

these arms would have been perfectly restored in course of time is, per- 

haps, doubtful,* but there can be no doubt that a partial restoration 

would, at least, have been effected. On the basal half of several of the 
arms some of the suckers had also been previously lost, and these were all 
in the process of restoration. The restored suckers were mostly less than 

one-half the diameter of those atljacent, and in some eases less than ene- 

third. Among the restored suckers were some malformations. One has 

a double aperture, with a double horny rim. In one case two small suck- 

_ ers, with pedicels in close contact, occupy the place of a single sucker. 

In another instance a small pediceled sucker arises from the pedicel of 

a larger one, near its base. 

Nos. 25, 26, &c. 

Architeuthis abundant in 1875 at the Grand Banks. 

From Capt. J. W. Collins, now of the United States Fish Commission, 

I learn that in October, 1875, an unusual number of giant squids were 

found floating at the surface on the Grand Banks, but mostly entirely 

dead and more or less mutilated by birds and fishes. In very few cases 

they were not quite dead, but entirely disabled. These were seen chiefly 

between north latitude 44° and 44° 30’, and between west longitude 49° 

30’ and 49° 50’. He believes that between 25 and 30 specimens were 

secured by the fleet from Gloucester, Mass., and that as many more were 

probably obtained by the vessels from other places. They were cut up 

and used as bait for codfish. For this use they are of considerable value 

to the fishermen. Captain Collins was at that time in command of the 

schooner “* Howard,” which secured five of these giant squids. These 

were mostly from 10 to 15 feet long, not including the arms, and aver- 

aged about 18 inches in diameter. The arms were almost always muti- 

lated. The portion that was left was usually 3 to 4 feet long, and at the 

base about as large as a man’s thigh. 

One specimen (No. 25), when cut up, was packed into a large hogs- 

head-tub having a capacity of about 75 gallons, which it filled. This 

tub was known to hold 700 pounds of codfish. The gravity of the Archi- 
uthis is probably about the same as that of the fish. This would indicate 

more nearly the actual weight of one of these creatures than any of the 

*That mutilations of the arms in species of Octopus are regularly restored is well 
known, but it has been stated by Steenstrup that this does not occur in the ten-armed 

forms. I have repeatedly observed such restorations in Loligo and Ommastrephes. 
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mere estimates that have been made, which are usually much too great. 

Allowing for the parts of the arms that had been destroyed, this speci- 

men would, probably, have weighed nearly 1,000 pounds. 

Among the numerous other vessels that were fortunate in securing 

this kind of bait, Captain Collins mentions the following: 

The schooner “ Sarah P. Ayer,” Captain Oakly, took one or two. 
The “I. R. Nickerson,” Captain McDonald, secured one that had its 

arms and was not entirely dead, so that it was harpooned. Its tentac- 

ular arms were 36 feet long (No. 26). 
The schooner “ Tragabigzanda,” Captain Mallory, secured three in one 

afternoon. These were 8 to 12 feet long, not ineluding the arms. 

These statements are confirmed by other fishermen, some of whom 

state that the ‘ big squids” were also common during the same season 

at the “‘ Flemish Cap,” a bank situated some distance northeast from the 

Grand Banks. . 
The cause of so great a mortality among these great Cephalopods can 

only be conjectured. It may have been due to some disease epidemic 

among them, or to an unusual prevalence of deadly parasites or other ene- 

mies. It is worth while, however, to recall the fact that these were ob- 

served at about the same time, in autumn, when most of the specimens 

have been found cast ashore at Newfoundland in different years. This 

time may, perhaps, be just subsequent to their season for reproduction, 

when they would be somuch weakened as to be more easily overpowered 

by parasites, disease, or other unfavorable conditions. 

Histioteuthis Collinsii Verrill. 

In addition to the foregoing examples, all of which, except No. 21, are 

believed to be referable to the genus Architeuthis, I have, in former arti- 

cles* described a very remarkable large squid, belonging to the genus 

Histioteuthis, in whiclt a broad thin membrane or web unites the six 

upper arms together nearly to their tips, while the lower ones have a 

shorter web uniting them to the rest. Although small, when contrasted 

with the gigantic specimens of Architeuthis, it is considerably larger 

than any of the common small squids, and as it inhabits the same loeali- 

ties with Architeuthis, and has some points of resemblance to the latter 

genus, especially in having the smooth-rimmed suckers for uniting to- 

gether the long tentacular arms, I nave thought it best to mention it in 

this part of my article, in connection with the species of Architeuthis. 

The only specimen known was obtained (with No. £0) from the stomach 
of a large and voracious fish (Alepidosaurus ferox), having a formidable 
array of long, sharp teeth, eminently adapted for the capture of such 

prey. It was taken by Capt. J. W. Collins and crew, of the schooner 

‘‘Marion,” in deep water off the coast of Nova Scotia, and presented to 
the United States Fish Commission. This species (H. Collinsit) is fig- 
ured on Plate X XIII, and will be described farther on. 

* American Journal of Science, vol. xvii, p. 241, 1879; vol. xix, p. 29, pl. 14, 1880; 

Trans. Conn. Acad., vol. v, pp. 195, 234, pl. 22. 

| 
| 

{ 



[21] CEPHALOPODS OF NORTHEASTERN COAST OF AMERICA. 231 

Moroteuthis robusta (Dall, sp.) Verrill. 

In this connection I may also refer to a gigantic Pacific Ocean species, 

obtained by Mr. W. H. Dall, on the coast of Alaska, in 1872, which 
will be described as fully as possible in ‘another part, of this article, 

when discussing the foreign species of large Cephalopods (see Plates 

XIIL and XIV). Three specimens were observed and measured by Mr. 

Dall. The largest one measured, from the base of the arms to the end of 

the body, 8.5 feet. The ends of all the arms had been destroyed in all the 

specimens. It was originally t briefly described by me under Mr. Dall’s 

MSS. name, Ommastrephes robustus, but a more careful study of the 

parts preserved, especially the ‘cone’ of the ‘pen’ and the odontophore, 

convinced me that it belongs to the family Teuthide, characterized 
especially by having rows of sharp claws or hooks on the ‘club’ of the 

tentacular arms, instead of suckers.{ It was of special interest, to add 

another generic type to the list of gigantic species. 

tAmerican Journal of Science, vol. xii, p. 236, 1876. 

¢ Trans. Conn. Acad., vol. v., p. 246. 
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SPECIAL DESCRIPTIONS OF THE ATLANTIC COAST SPECIES. 

Architeuthis Steenstrup. 

Architeuthus Steenstrup, Oplysninger om Atlanter, Collossale Bleksprutter, 

Forhandlinger Skand. Naturf., 1856, vol. vii, p. 182, Christiana, 1857 (name 
proposed, but no generic characters given). 

Architeuthis Harting, Verh. K. Akad., Weten., Natuurk., IX, 1860. 

Megaloteuthis Kent, Proc. Zool. Soc., London, 1874, p. 178 (no generic charac- 

ters given). 

Size large. Body stout, nearly round, swollen in the middle. Caudal 

fin, in the typical species, relatively small, sagittate. Head large, 
short. Eyes very large, oblong-ovate, with well-developed lids and an- 

terior sinus. Sessile arms stout, their suckers large, very oblique, with 

the edges of the horny rings strongly serrate, especially on the outer 

margin. The suckers of the basal half of all the arms, except the ven- 
tral ones, differ from the distal ones in being denticulated all around 

and less oblique. The margin has around it a free-edged membrane, 

which closely surrounds the denticles when the sucker is used, and 
allows a vacuum tobe produced. Tentacular arms very long and slender, 

in extension, the proximal part of the club furnished with an irregular 

group of small, smooth-rimmed suckers, intermingled with rounded 

tubercles on each arm, the suckers on one arm corresponding with the 

tubercles of the other, so that by them the two arms may be firmly 

attached together without injury, and thus used in concert; other simi- 

lar suckers and tubercles, doubtless for the same use, are distantly 

scattered along the slender part of these arms, one sucker and one 

tubercle occurring near together. A small cluster of smooth-edged 

suckers also occurs at the tips. The internal shell (imperfectly known 

in one species only) has a thin and very broad, lanceclate posterior 

blade, expanding forward from the end, with divergent ribs. 

This genus is closely allied to Ommastrephes, from which it may be 

best distinguished by the presence of the peculiar connective suckers 

and tubercles for uniting the tentacular arms together. 

Architeuthis Harveyi Verrill.—(Harvey’s Giant Squid.) 

Megaloteuthis Harveyi Kent, Proc. Zool. Soc. London, 1874, p. 178. 

Architeuthis monachus Verrill, Amer. Journal Science, vol. ix, pp. 124, 177, pl. 

2, 3, 4, 1875; vol. xii, p. 236, 1876. American Naturalist, vol. ix, pp. 

22, 78, figs. 1-6, 10, 1875 (? non Steenstrup). 

Ommastrephes Harveyi Kent, Proc. Zool. Soc. London, 1874, p. 492. 

Ommastrephes (Architeuthis) monachus Tryon, Manual of Conchology, vol. i, p. 

184, pl. 83, fig. 379, pl. 84, figs. 380-385, 1879. (Descriptions compiled and 

figures copied from the papers by A. E. V.) 

Architeuthis Harveyi Verrill, Trans. Conn. Acad., vol. v, pp. 197, 259, pls. 13- 

16 a, 26, 187980. Amer. Journal Science, vol. xix, pp. 284, 287, pl. 13, 

1880. 
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Plates I—VI. 

The diagnostic characters of this species, so far as determined, are 

as follows: Sessile arms unequal in size, nearly equal in length, de- 

cidedly shorter than the head and body together, and scarcely as long 

as the body alone, all bearing sharply serrated suckers; their tips 

slender and acute. Tentacular arms, in extension, about four times as 
long as the short ones; about three times as long as the head and body 

together. Caudal fin small, less than one-third the length of the mantle, 

sagittate in form, with the narrow lateral lobes extending forward 

beyond their insertions; the posterior end tapering to a long, acute tip. 

Jaws with a smaller notch and lobe than in A. princeps. Larger suck- 

ers, toward the base of the lateral and dorsal arms, with numerous acute 
teeth all around the circumference, all similar in shape, but those on 
the inner margin smaller than those on ‘the outer. Remainder of the 

suckers on these arms, and all of those on the ventral arms, toothed 
on the outer margin only. Sexual characters are not yet determined. 

Special description of the specimen No. 5.—The preserved parts of this 

Specimen (see p. 8) examined by me are as follows: The anterior 

part of the head, with the bases of the arms, the beak, lingual ribbon, 

&c.; the eight shorter arms, but without the suckers, which dropped off 

in the brine, and are now represented only by a few of the detached 

marginal rings; the two long tentacular arms, which are well pre- 

served, with all the suckers in place; the caudal fin; portions of the 
pen or internal shell; the ink-bag; and pieces of the body. 

The general appearance and form of this species* are well shown by 

*Mr. W. Saville Kent, from the popular descriptions of this species, gave it new 

generic and specific names, viz, Megaloteuthis Harveyi, in a communication made to 

the Zoological Society of London, March 3, 1874 (Proceedings Zool. Soc., p. 178; see 

also Nature, vol. ix, p. 375, March 12, and p. 403, March 19). My former identifica- 

tion was based on a comparison of the jaws with the jaws of A. monachus, well fig- 

ured and described by Steenstrup in proof-sheets of a paper which is still unpub- 

lished, thoughin part printed several yearsago, and referred to by Harting. Theagree- 

ment of the jaws is very close in nearly all respects, but the beak of the lower jaw is 

a little more divergent in Steenstrap’s figure. His specimen was a little larger than 

the one here described, and was taken from a specimen cast ashore at Jutland in 

1853. Mr. Kent was probably unacquainted with Steenstrup’s notice of that specimen 

when he said (Nature, vol. ix, p. 403) that 4. monachus ‘was instituted for the recep- 

tion of two gigantic Cephalopods cast on the shores of Jutland in the years 1639 and 
1790, and of which popular record alone remains.” In his second communication to 

the Zoological Society of London, March 18, 1874 (Proc., p. 490), he states (on the 

authority of Crosse and Fischer) that a third specimen ‘‘ was stranded on the coast 

of Jutland in 1854, and upon the pharynx and beak of this, the only parts preserved, 

the same authority founded his species Architeuthis dux.” The specimen here referred 

to is evidently the same that Steenstrup named A. monachus, in 1856. The confusion 

in reference to these names is evidently due to this mistake. ! 

The statemcnt that Architeuthis dux Steenstrup is known from the beak alone is evi- 

dently erroneous. Steenstrup himself, Harting, and Dr. Packard, in their articles on 

this subject, all state that the suckers, parts of the arms, and the internal shell or 

pen were preserved, and they have been figured, but not published, by Professor Steen- 

" 
f pe y 
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Plates I and Il. The body was relatively stout. According to the 
statement of Mr. Harvey, it was, when fresh, about 213 (7 feet) long 

and 54 feet in circumference. The ‘tail’ or caudal fin (Plate I, fig. 2, 
and Plate IV, fig. 11) is decidedly sagittate, and remarkably small in 
proportion to the body. It is said by Mr. Harvey to have been 55.9°" 

(22 inches) across, but the preserved specimen is considerably smaller, 
owing, undoubtedly, to shrinkage in the brine and alcohol. The pos- 
terior termination is unusually acute, and the lateral lobes extend for- 

ward considerably beyond their insertion. In the preserved specimen 

the total length, from the anterior end of the lateral lobes to the tip of 
the tail, is 58.4 (23 inches); from the lateral insertions to the tip, 48,2 

(19 inches); total breadth, about 38 (15 inches); width of lateral lobes, 

15.2" (6 inches). The eight shorter arms, when fresh, were, accord- 
ing to Mr. Harvey’s measurements, 182.9 (6 feet) long, and all of 

equal length,* but those of the different pairs were, respectively, 

25.4°", 22.9, 20.3, and 17.8™ (10, 9, 8, and 7 inches) in ciréumference.t 

strup. Harting has also given a figure of the lower jaw, copied from a iigure by 

Steenstrup. In the proof-sheets that I have seen this specimen is referred to as “4. 

titan,” but Harting cites it as 4. dux Steenstrup, which is the name given to it by 

Steenstrup in his first notice of it, in 1856. Therefore, two distinet species were con- 

founded under this name by Kent. His rejection of the generic name, Architeuthis, 

might, perhaps, have been justified on the ground that Steenstrup had never pub- 

lished any definite description of it, and that he had mentioned no distinctive generic 

characters in his brief notice, had not Harting’s article giyen, indirectly, sutiicient 

information to justify us in adopting the genus. But Kent’s genus rests on no better 

foundation than Architeuthis, for he gave to it no characters that can be considered 

generic. Actual generic characters of Architeuthis were first given in my articles in 1875, 

but those then given for the pen and dentition were errone.us. Previous to that time 

no characters had been published, either by Steenstrup, Harting, or Kent, sufficient to 

distinguish the genus from Ommastrephes and Loligo, auch less from Sthenoteuthis, to 

which it is most closely allied. 
I have more recently been led to consider our species distinct from the true 4. mo- 

nachus by correspondence with Professor Steenstrup, from whom I learn that the cau- 

dal fin in his species does not agree with that of the species here described, and that 

in his gpecies the ventral arms differ from the others, both in form and in the charac- 

ter of the suckers. Certain differences in the arms can be detected in the photograph 

of our specimen (reproduced on Plate I), in which, fortunately, the ventral arms are 

well displayed. Unless these di‘ferences prove to be sexual characters, which is not 

likely, they would indicate a specific difference. Therefore, I have, for the present, 

adopted the specific name given by Kent to the Newfoundland specimens. The name 

was given asa well-merited compliment to the Rey. M. Harvey, who has done so much 

to bring these remarkable specimens into notice. Nevertheless, it is probable that 

when the original specimens of 4. monachus shall have been fully described and fig- 

ured, so as to make the species recognizable, one of our species may prove to be iden- 

tical with it. At present Iam unable to decide whether the affinities of A. monuchus 

may not be with A. princeps rather than with A. Harveyi. Recently Ihave had an op- 

portunity to study the suckers of a young specimen of our species (No. 21) in place. 

Tn this the suckers on the basal part of the ventral arms differ from the corresponding 

ones of the other arms in being denticulate only on the outer side. 

*It is possible that they may have been originally somewhat uncqual, and that 

mutilation of their tips made them appear more nearly equal than they were in life. 

tIn the original statement it is not mentioned to which pairs of arms these dimen- 

sions apply. After having been five years in alcohol, the ventral arms now measure 
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They are, except the ventral, compressed trapezoidal in form, and 

taper very gradually to slender, acute tips; their inner faces, along the 

proximal half of their length, are occupied by two alternating rows of 

large, obliquely campanulate suckers, with contracted apertuxes, sur- 

rounded by broad, oblique, thin, horny, marginal rings, much broader 

on the outer side than on the inner, and armed with strong, acute teeth 
around their entire circumference, but the teeth are largest and most 

oblique on the outside (Plate IV, figs. 5-8). The suckers gradually 

diminish in size to the tips of the arms, where they become very small; 
those toward the tips of the arms appear to have been denticulate on 

the outer side, and entire, or nearly so, on the inner margin. The ven- 

tral arms still have, as they show in the photograph, the inner face 

much broader than it is in the others, especially near the base, and 

they are more nearly square than any of the others. Their suckers are 

more numerous, farther apart transversely, and closer together in the 

longitudinal series, there being about 46 on the proximal half (36 inches) 

of each, while on each of the subventral arms there are only about 30 on 
the corresponding portion; the suckers also diminish rather abruptly in 

size at about 26 to 30 inches from the base, beyond which they are 

scarcely more than half as large as those on the second and third pairs 

of arms, at the same distance from the base; it is probable, judging 

from the small specimen (No. 24), that all the suckers of the ventral 

arms were denticulate only on the outer margin. The largest of these 

suckers are said by Mr. Harvey to have been about an inch in diam- 

eter when fresh. The largest of their marginal rings in my possession 

are 16" to 17°" in diameter at the serrated edge, and 18™" to 21™ be- 
neath. 

The horny rings are yellowish horn-color, oblique, and more than twice 

as high on the back side as in front. A wide peripheral groove runs 

entirely around the circumference, just below the denticulated margin; 

it is narrower and deeper on the inner side. On the inner side of the 

largest kind (e, d, e, g) the edge is nearly vertical, and the denticles point 

upward or are but slightly incurved; but on the outer side the edge and 

denticles are bent obliquely inward; along the lateral sides the edge is 

more or less ineurved, and the denticles are inclined more or less forward, 
toward the inner edge of the sucker (figs. 5, 6, 6a). The denticles are golden 
yellow, or when dry silvery white; those on the outer and lateral mar- 

gins are largest, flat, lanceolate, with sharply beveled lateral edges and 

acuminate tips; those on the front margin are shorter, narrower, acutely 

triangular, and in contact at their bases. On the largest of these suckers 
there are forty-eight to fifty denticles. Some of the suckers (figs. 7, 7a, 8) 

of rather smaller size (a, b) are more oblique, with the outer side of the 

7.5 inches in circumference, and one of the lateral ones (perhaps one of the third pair) 

Sinches. The marginal membranes and crests had decayed, apparently, before the 

arms were preserved. The terminal portions of the arms are also gone, so that theirreal 

length cannot be given. 
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horny rings relatively wider and more incurved; the denticles of the 

outer margin are strongly incurved and decidedly narrower and more 

acute than the lateral ones, which are broad-triangular; the inner or 
front denticles are rather smaller, acute-triangular, and usually inclined 

somewhat inward. On these there are forty to forty-six denticles. The 

rings of the smaller suckers are still more oblique and more contracted 

at the aperture than those of the larger ones, with the teeth more in- 

clined inward, those on the outer margin being largest. 

Among the loose sucker-rims there are some which differ from the 

others in having the rim more oblique, and the inner edge with nearly 

obsolete teeth. These suckers of the second kind differ from the cor- 

responding ones of A. princeps in having, on the outer margin, more 

numerous, more slender, and sharper teeth, which taper regularly from 

base to tip and are not so flattened. The larger of these sucker-rims 

(7) are 14.5™" in diameter across the base; aperture, 9°"; height at back, 

7"; in front, 2°"; number of large denticles on outer margin, ten to 
fourteen; the inner margin, except in the smaller ones, is either finely 

toothed or distinctly crenulated, and there are usually one or more irreg- 
ular, broad, sharp lobes or imperfect teeth on the lateral margins. The 

teeth of the outer margin are regular, strongly incurved, tapering from 

the base to the very sharp tips, and sharply beveled on the edges. A 

smaller one (j), 11" across the base and 4.5"" across the aperture, with 

height of back 6°", has five regular sharp teeth on the outer margin, 

two broad irregular ones on each side, while the front edge is nearly 

entire. These are supposed to come from the ventral arms. Others (/) 

are completely intermediate between the two principal forms, having 

very oblique rims, with a small aperture, but distinctly denticulate all 

around, the denticles on the inner margin being distinctly smaller than 

on the outer. 

Measurements of sucker-rims from short arms (in millimeters). 

@. b. c. d. 
(ale.) | (ale.) | (ale.) |(dry.) e f. G3 || h. 4 J 

om | | | 

Diameter, outside, at base .......-.-.- rif 17 | 20 18 21 | 19 ©)| 20:5) 16 14:59) 1: 
Diameter of aperture ..-.-..---....--- 3 10 | 16 14 17) 16) T6550) (925) | 9 4.5 
Height of horny ring, back side..-.... had 9! 8 7 St eerouliemioa) (9a 7 6 
Height of horny ring, front side ...... 3 3] 3.5 3 3 3 3 8 2 iD) 
Number of distinct denticles -._...--..| 46 41 | 50 49 50 | 48 49 34 14 vi 

The two long tentacular arms are remarkable for their slenderness and 

ereat length when compared with the length of the body. Mr. Harvey 

states that they were each 731.5™ (24 feet) long and 7™ (2.75 inches) in 

circumference when fresh. In the brine and alcohol they have shrunk 

greatly, and now measure only 411.5 (13.5 feet) in length, while the 

circumference of the slender portion varies from 5.7 to 7.25 (2.25 to 

3.25 inches). These arms were evidently highly contractile, like those 

of many small species, and consequently the length and diameter would 
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vary greatly according to the state of contraction or relaxation. The 

length given (24 feet) probably represents the extreme length in an ex- 

tended or flaccid condition, such as usually occurs in these animals soon 

after death. The slender portion is nearly three-cornered or triquetral 

in form, with the outer angle rounded, the sides slightly concave, the 

lateral angles prominent, and the inner face a little convex and gener- 
ally smooth (Plate I, fig. 1, ee.) 

The terminal portion, bearing the suckers, is 76.2 in length and ex- 

pands gradually to the middle, where it is 11.4°™ to 12.7 in circumfer- 

ence (15.3 when fresh) and 3.9™ to 4.1™ across the face. The sucker- 
bearing portion may be divided into three parts. The first region (7 to 7 7) 

occupies about 17.8 (7 inches); here the arm is rounded-triquetral, 

with margined lateral angles, and gradually increases up to the maxi- 

mum size, the inner face being convex and bearing about forty irrega- 

larly scattered, small, flattened, saucer-shaped suckers, attached by very 

short pedicels, and so placed in depressions as to rise but little above 

the general surface. The larger ones are 5°" to 6"" in external diameter ; 
3"™™ across apertures 15°" high. The smaller ones have a diameter of 

4e™; aperture, 2.5""; height,1™". The horny ring (Plate IV, Figs. 9, 9a) 

is circular, thin, and of about uniform breadth all around; the edge is 
smooth and even, slightly everted; just below the edge there is a groove 

all around; below this a prominent, rounded ridge surrounds the pe- 
riphery, below which the lower edge is somewhat contracted. A thick, 

soft membrane surrounds the edge. These suckers are at first distantly 

scattered, but become more crowded distally, forming six to eight irreg- 

ular alternating rows, covering the whole width of the inner face, which 

becomes 4.1 broad. Scattered among these suckers are about an equal 

number of low, broad, conical, smooth, callous verruce, or wart-like 
prominences, rising above the general surface, their central elevation 

corresponding in form and size to the apertures of the adjacent suckers. 

These, without doubt, are intended to furnish secure points of adhesion 

for the corresponding suckers of the opposite arm, so that, as in some 

' other genera, these two arms can be fastened together at this wrist-like 

portion, and thus may be used unitedly. By this means they must 

become far more efficient organs for capturing their prey than if used 

separately. The absence of denticulations prevents the laceration of 

the creature’s own flesh, which the sharp teeth of the other suckers 

would produce under pressure, and the verruce prevent the lateral 

slipping, to which unarmed suckers applied to a smooth surface would 

be lable. Between these smooth suckers and the rows of large ones 

there is a cluster of about a dozen small suckers, with sharply serrate 

margins, from 5"" to 8°" in diameter, attached by slender pedicels. They 

are arranged somewhat irregularly in four rows, those of the outer 

rows more oblique, and corresponding in form with the larger marginal 

suckers. 

The second division (ii to iii), 35.6™ in length, succeeds the small suck- 
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ers. Here the arm is flattened on the face, rounded on the back, and 
provided with a sharp dorsal carina, increasing in width toward the tip. 

It bears two alternating rows of about twelve very large, serrated suck- 

ers, and an outer row of smaller ones, on each side, alternating with the 
large ones. The upper edge is bordered by a rather broad, regularly 

scalloped, marginal membrane, the scallops corresponding to the large 

suckers, while prominent transverse ridges, midway between the large 

suckers, join the membrane and form its lobes. On the lower edge 

there is a narrower and thinner membrane, which runs all the way to 

the tip of the arm. In one (the lower) of the rows of large suckers there 

are eleven, and in the other ten, above 20°" in diameter. The former row 
has one additional sucker at its proximal end, 15™" in diameter, and 

three others at its distal end, respectively 16™", 12", and 8™™ in diameter. 

The other row, of ten suckers, i3 continued by a proximal sucker 10™ in 

diameter, and by two distal ones, respectively 15™™ and 13°" in diameter. 

The number of large suckers in each row may, therefore, be counted 

as 12, 13, or 14, according to the fancy of the describer, there being no 
well-defined distinction between the larger and smaller ones in either 

row. The largest suckers, along the middle of the rows, are from 24™" 

to 30™" in diameter (Plate IV, fig. 4, a). They are attached by slender but 

strong pedicels, about 10" long and 6" to 7™™ in diameter. The outer 

or back side of these suckers is 16" to 18™ high; the inner side 10™™ to 

11i™, so that the rim is about 24°" to 28" above the surface of the arm. 

The horny rings are 7™ to 8™ high and have the aperture 20" to 23"" in 

diameter. Each one is situated in the center of a pentagonal depressed 

area, about 25"" across, bounded by ridges, which alternate regularly 

and interlock on the two sides, so as to form a zigzag line along the mid- 

dle of the arm. These large suckers are broadly and obliquely campan- 

ulate, but much less oblique than those of the short arms; the marginal 

ting is strong, and sharply serrate all around; the denticles are acute- 

triangular and nearly equal. The rings are somewhat calcified and 

rather rigid when dried; a well-marked broad groove runs around the 

entire circumference, below the bases of the denticles. 
The smal! marginal suckers (fig. 4, b) are similar in structure, but much 

more oblique, and mostly 9™™ to 11" in diameter; they are attached by 

much longer and more slender pedicels, and their marginal teeth are 

relatively longer, sharper, and more incurved, especially on the outer 

margin. The peripheral groove is broad and deep, but is interrupted on 

the outer side for about a third of the circumference; the outer third 
portion of the horny ring is somewhat flattened from the circular form. 

The terminal division (iii to iv) of the armis 22.8™long. It gradually be- 

comes compressed laterally, and tapers regularly to the tip, which is flat, 

blunt, and slightly incurved. Just beyond the large suckers, where this 
region begins, the circumference is 9". The face is narrow and bears a 

large number of small pediceled suckers (Plate IV, figs. 10, 10 a), ar- 

ranged in four regular, alternating rows, gradually diminishing in size 
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to near the tip of the arm, where the rows expand into a small cluster 
of about ten smooth-edged suckers. The suckers, except in the final 

group, are much like the marginal ones of the previous division, and at 

first are 5™" to 7" in diameter, but decrease to about 2.5"™ near the tip of 

the arm. They have ay serrate, oblique, marginal rings, higher 

on the outer side, with a peripheral groove on the inner and lateral sides 

only. In our preserved specimens the rings are gone from many of these 

small suckers, but those of the two rows next to the lower margin appear | 

to have been larger than the others. 

The suckers of the final group are close to the tip, which is slightly 

recurved over them, They are flat, attached to short pedicels, and pro- 
vided with a narrow horny rim, which has the edge smooth, or nearly so, 
aud surrounded by a thick membranous border. The diameter of these 

suckers is from .5™" to 2"". They are rather crowded, and the cluster is 
broader than long. 

The color of the body and arms, where preserved, is pale reddish, with 
thickly scattered, small spots of brownish red. 

The form of fe jaws* of this specimen is well shown by Plate I, 

figs. 1,2. When in place the tips of these jaws constitute a ooupua 

beak, looking something like that of a parrot or hawk, except that the 
upper jaw shuts into the lower, instead of the reverse, as in birds. The 

color is dark brown, becoming almost black toward the tip, where its 

substance is thicker and firmer, and smoothly polished externally. The 

upper jaw (Plate III, fig. 1), in 1875, measured 79"" in total length, 

25"" in transverse breadth, and 66" in breadth or height. The lower 

jaw (fig. 2) was 76™™ long, 70" transversely, and 67"" broad, vertically. 
It was larger when first received, but has subsequently angie con- 

siderably more, in alcohol. 

The upper mandible has the rostrum strong, convex, acute, and 

curved considerably forward, with concave cutting edges, and a slight 

notch at its base. The anterior edges of the ale are irregular and - 

uneven. The palatine lamina is broad and thin. 

The lower mandible has the rostrum stouter and less curved, the tin 

acute, with a distinct notch just below the tip, the cutting Bie nearly 

straight, and with a moderately deep and rather narrow notch at its 

base; a ridge runs backward from near the tip, in a curved line, cir- 

“In order to explain the terms employed in describing the various parts of the jaws 

of Cephalopods, as used in this article, I have introduced figures of the jaws of one of 
our common small squids (Loligo pallida V.) from 

Long Island Sound. The nomenclature adopted is 
essentially that used by Professor Steenstrup. 

Fig. 1. Upper mandible: a, rostrum or tip of the 

beak; b, the notch; c, the inner end of ala; d, the 

frontal lamina; e, the palatine lamina; ab, the cut- 

ting edge of beak; bc, anterior or cutting edge of 
ala. 

Fig. 2. Lower mandible: a, rostrum; ab, cutting edge; be, anterior edge of ala; d, 
mentum or chin; e, gular lamina. - 

a oe 
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cumscribing a more flattened area, on which are grooves and ridges 
parallel with the notch. Beyond the notch, on the anterior edges of 
the ale, there is, on each side, a broad, low, obtuse lobe or tooth, be- 
yond which the edge is even and slightly concave to near the end of 

the ale. The lamina of the mentum is short and strongly emarginate 
in the median line. Detailed measurements of the parts are given in 

the table of measurements on a subsequent page. 

The roof of the mouth, or palate, between the anterior portions of the 

palatine laminz, is lined with a rather firm, somewhat chitinous or 

parchment-like membrane, having its surface covered with strong, acute, 

recurved, yellowish teeth, apparently chitinous in nature, attached by 

broad, oval, or roundish flattened bases (Plate V, figs. 4, 5). These 
teeth are mostly curved, and very unequal in size and form, the various 
sizes being intermingled. They are arranged in irregular quincunx, in 

many indefinite rows. Many irregular, roundish, rough, white, stony 

granules are also attached to this membrane, among the teeth. Similar 
granules (Plate V, fig. 4a) occur in large numbers on the thinner exten- 

sion of this membrane, which everywhere lines the mouth and pharynx. 
The radula is about 64" in total length, with the dentigerous por- 

tion, where widest, about 11™™ in width. The teeth are in seven 
rows, with an exterior row of small, unarmed, thin, rhomboidal plates 
on each side, thus conforming to the arrangement in the other ten-armed 

Cephalopods. The teeth are deep amber-color to dark brown, and not 

unlike those of Loligo and Ommastrephes in form. Those of the mediam 
row have three fangs, the central one longest; those in the next row, 

on either side, have two fangs, while those of the two outer lateral rows, 
on each side, are acute and strongly curved; the outermost longest and 

simple, the next to the outer often having a small denticle on the outer 
side, near the base. (See Plate V, figs. 1, 2, 3.) 

The membrane of the odontophore is broad, firm, and thick; the 
dentigerous portion occupies only about a third of its width, m the 
middle or broader portion, where it is bent abruptly back upon itself. 

The lower or ventral portion measures, from the anterior bend to the 

end, 20"; it narrows gradually to the broad, obtuse end, the width of 
the dentigerous portion decreasing from 9°" to 5”, the naked lateral 

membrane decreasing from 8™ to a very narrow border. The upper 

portion, from the bend to the end, measures 42" in length (in a straight 
line). The upper surface is deeply concave and infolded, at first, with 

the lateral membrane broad and recurved; farther back it becomes 
more flattened, with the dentigerous portion broader (11""), while the 

lateral membrane is abruptly narrowed and then extends to the end as 

a very narrow border. Toward the end the rows of teeth become more 

separated and the teeth smaller and paler, while the membrane becomes 
thinner and narrower. 

The internal shell, or pen, was represented by numerous detached 
pieces, which, after much trouble, I succeeded in locating and match- 

S, Miss. 59 16 : 
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ing, so as to restore the posterior end and some of the middle portions, 

giving some idea as to what its original structure must have been. The 

texture and structure of this part of the pen was somewhat like that of 

Loligo, but it was thinner, and had less definite outlines, and less of the 
peculiar quill-shape seen in the latter. The anterior end of the blade, 
instead of being even and regular in outline, appears to have been broadly 

rounded, or somewhat abrupt, with an indefinite outline, thinning out 

gradually on all sides into a soft, fibrous membrane, while the shaft, or 

or quill-portion, was not so distinctly differentiated from the broad, thin 

blade, which tapered to the posterior end, and was probably slightly 

hooded at the tip. The fragments in my possession belong to four more 

or less separated sections. The first section includes 11 inches of the 

posterior end, from close to the extreme tip forward; the second section 

includes about 9 inches, belonging to the posterior portion, and extends 

to about 25 inches from the posterior end, but lacks the extreme lateral 

margins outside the costz (Plate III, fig. 3); the third section consists 

of about 7.5 inches, belonging to the middle region, but does not include 

the whole width on either side of the midrib; the fourth section is about 

10 inches in Jength, and probably came from near the anterior end of the 
blade, apparently representing nearly the whole width on both sides. 

From these fragments we can restore pretty accurately the last 25 inches 

and 12 inches or more of the middle portion, though the precise form of 

the indefinite anterior end of the blade must remain doubtful. The ex- 

treme posterior tip is broken off, but it was evidently pointed and thin 

as in Ommastrephes. At the mutilated end the breadth is now about a 

third of aninch. From this point the lateral edges diverge rapidly, with 

a Slightly concave outline, for about 1.25 inches, where the breadth be- 

comes 1.20 inches; beyond this the margins are nearly straight, and di- 

verge gradually to the end of the first section, at 11 inches foi the tip. 

At this place the breadth is 3.10 inches, the marginal portions outside of 
the lateral cost being about .40 of an inch and the midrib about .25 of 

an inch broad. Beyond this point a section about 4.75 inches long is 

entirely wanting, and the succeeding section lacks the marginal por- 

tions, the lateral cost forming the margins on both sides. At 19.50 

inches from the ay the breadth between the lateral coste is 3.75 inches; 
at 25 inches it is 5 inches broad. Whether the marginal portions origi- 

nally extended to this point with a breadth as great as they have at 11 

inches is uncertain, for their breadth decreases somewhat to that point, 
from a point about 4 inches from the tip, where their breadth is .60 of 

aninch. The midrib is strongly marked, being raised into a semi-cylin- 

drical form, and of somewhat thicker material than the lateral portions; 

its breadth and hight steadily increases throughout both these sections 

and the following one, until it becomes nearly half an inch broad, but 

in the section from nearer the middle it is low and narrow, and de- 

creases rapidly toward the end. The lateral costz are well marked, 

considerably elevated, and well rounded; they run at first close to and 
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nearly parallel with the midrib, but after the first 3 inches they diverge 

quite regularly to the point, at 25 inches from the end, beyond which we 
cannot trace them, until they reappear in the first part of the anterior 

section, where they are quite small and soon fade out entirely, at some 

distance from the extreme end. Near the posterior end, between the 
principal coste and the margin, there are on each side two additional 
cost, much less distinct, and many faint radiating lines. But these di- 
verge more rapidly, and mostly run into the margin at 6 to 8 inches from 

the posteriorend. The anterior portions and posterior portions are pale 

yellow or bluff, fading to whitish at the thin margins, and deepening into 

pale amber at the midrib. Their substance is flexible, translucent, and 
very thin—scarcely thicker than parchment, except at the midrib and 

cost. 

The third section evidently came from the middle region, where the 
shell was thickest and broadest. This piece is 7.50 inches long and 4.L0 
broad, with a strongly convex midrib, .30 to .35 of an inch broad, run- 

ning through the center, but without any lateral cost. In this portion 

the shell is much thicker and firmer than in the others, and of a decided 
brownish yellow or dull amber-color, but.quite translucent; it is finely 

striated with close, nearly parallel lines. The breadth and form of this 

middle portion must remain undetermined for the present. The ante- 

rior section is quite incomplete, but is over 10 inches long, and shows 

an extreme width of about 6 inches, or 5.75 where the lateral costa dis- 
appear. Some of the fragments extend forward 8 inches or more be- 

yond that point, and gradually fade out, both at the ends and lateral 

margins, into a white, soft but tough, fibrous membrane. So far as this 

portion is preserved, it indicates a broadly rounded and ill-defined an- 

terior margin. ; 

To this species I refer, with some doubt, the tentacular arm of No. 2, 

preserved in the museum of Saint John’s, Newfoundland. Itagreesessen- 
tially in form and size, as will be seen from the description and meas- 
urements, with the corresponding arms of No. 5. Still, it must be re- 

membered that, as yet, no reliable distinctions have been made out 
between the tentacular arms of A. Harveyi and A. princeps. 

The total length of the tentacular arm of No. 2 was estimated at 30 to 

35 feet. The portion saved measured, when fresh, 579.12 (19 feet). The 

circumference of the slender portion was 9" to 10; of the enlarged 

sucker-bearing part, 15.24" (6 inches); length of the part bearing 

suckers, 76.2 (30 inches) ; diameter of the largest suckers, 3.17°™ (1.25 

inches). Calculating from the photograph, the portion bearing the larger 

suckers was about 45.7°" (18 inches) in length, and about 6.35 (2.5 

inches) broad across the face; distance between attachments of large 

suckers, 4.27" (1.68 inches); outside diameter of larger suckers, 2.95°" to 
3.18 (1.16 to 1.25 inches); inside diameter, 1.86" to 2.54™ (.74 to Linch); 

diameter of the small suckers of the outside rows, 1.02°" to 1.22°" (.40 to 
A8 of an inch). Mr. Harvey afterwards sent to me a full series of meas- 
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urements of this arm, as then preserved. It had contracted excessively 
in the alcohol, and was only 13 feet 1 inch in length (instead of 19 

feet, its original length), the enlarged sucker-bearing portion being 27 

inches; the large suckers occupied 12 inches; the terminal part bear- 
ing small suckers, 9 inches; circumference of slender portion, 3.5 to 4.25 
inches; of largest part, 6 inches; breadth of face, among large suckers, 

2.5 inches; from face to back, 1.62 inches; diameter of largest suckers 
outside, .75 of an ineh; aperture, .63 of an inch. It will be evident 

from these measurements, when compared with those made while fresh 
and from the photograph, that the shrinkage had been chiefly in length, 

the thickness remaining about the same, but the suckers (which had 
lost their horny rims, and therefore their size and form) were consid- 

erably smaller than the dimensions previously given. Comparing all 

these dimensions with those of the Logie Bay specimen, and calculating 

the proportions as nearly as possible, it follows that this specimen was 

very nearly one-third larger than the latter, but the large suckers ap- 

pear to have been relatively smaller, for they were hardly one-twelfth 

larger thanin the Logie Bay specimen. As the relative size of the large 

suckers is a variable sexual character in certain species of squids, it is 

possible that the difference may be a sexual one in this case. 

A few of the horny rings from the small distal and lateral suckers 

(Plate IV, figs. 3, 3 @) were sent to me by Mr. Harvey. These agree 

well with the corresponding suckers of No. 5. 

To this species I formerly referred the jaws and two large suckers 

from the ‘club’ of the tentacular arms of the Bonavista Bay specimen 

(No. 4, see p. 8). In form, size, and proportions the jaws resemble 

those of the specimen (No. 5) described above, so that the size of these 
two individuals must have been about the same. These jaws had been 

dried, and were very badly broken when received, so that only part of 

their dimensions could be ascertained at first, but I have recently par- 

tially repaired them, so as to study them more fully (see table under A. 

princeps). The total length of the upper mandible was about 105™"; 

tip of beak to notch, 16°"; notch to end of proper cutting edge of al, 

75°", The lower mandible (Plate III, figs. 4, 4 a) shows both sides of — 
the rostrum and ale. The notch and tooth are well marked, and the 

tooth in front of itis narrower and much more elevated on one side 
than on the other. It is, therefore, quite possible that it belongs to A. 

princeps. The suckers (Plate IV, figs. 1, 1 a) had been dried, and 

have lost their true form, but the marginal rings are perfect, and only 

23.4" (.92 of an inch) in diameter, but though somewhat smaller than 
in the specimen just described, they have the same kind of denticula- 

tion around the margin. Their‘smaller size may indicate that the speci- 

men was a male, but they may not have been the largest of those on 

the tentacular arm. 

To this species I also refer a young specimen (No. 24) which was 

found floating at the surface, at the Grand Bank of Newfoundland, 
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April, 1880, by Capt. O. A. Whitten and crew of the schooner “Wm. 
H. Oakes,” by whom it was presented to the United States Commission 
of Fish and Fisheries. It furnishes the means of completing the 
description of parts that were lacking or badly preserved in the larger 

specimens described above, and especially of the sessile arms and the 

buecal membranes (Plate VI). 

The color of the head, so far as preserved, and of the external sur- 

faces of the sessile arms, is a rather dark purplish brown, due to minute 

crowded specks of that color, thickly distributed, with a pinkish white 
ground-color between them. The outer buccal membrane is darker; 
the inner surfaces of the arms are whitish; the peduncular portions of 

the tentacular arms have fewer color specks, and are paler than the 

other arms. 

This creature had been badly mutilated, as described on p. 18, long 

before its death, as its healed wounds show, and to this circumstance 
many of the imperfections of the specimen are due. 

Sessile arms. 

With the exception of the left arm of the second pair, none of the 

sessile arms have their tips perfect. Therefore, it is not possible to give 

their relative lengths. 

The dorsal arms are the smallest at base, and the third pair largest. 

They are ali provided with a rather narrow marginal membrane along 

each border of the front side. These membranes are scarcely wide 

enough to reach to the level of the rims of the suckers, though they may 

havedoneso in life. Thefront margin, bearing the suckers, isnarrow onall 

the arms, but relatively wider on the ventrals than on any of the others. 

Hach sucker-pedicel arises from a muscular cushion that is slightly 

raised and rounded on the inner side; these, alternating on the two 
sides, leave a zigzag depression along the middle of the arm; from each 

of these cushions two thickened muscular ridges run outward to the 

edge of the lateral membranes, one on each side of the pedicels of the 

suckers. These transverse muscular ridges give a scalloped outline to 
the margin of the membranes. These marginal membranes are nar- 

rowest and the suckers are smallest on the ventral arms. The dorsal 

and lateral arms are strongly compressed laterally, but slightly swollen 

or convex in the middle, and narrowed externally to a carina, which is 
most prominent along the middle of the arms, and most conspicuous on 
the third pair of arms. The dorsal arms are rather more slender than 

the second pair, and were probably somewhat shorter. 
The left arm of the second pair has the tip preserved, with all its 

suckers present. On this arm there are 330 suckers in all. The total 

length of the arm is 26.25 inches. The first 50 suckers extend to 12.25 

inches from the base; the next 50 occupy 4.5 inches; the next 50 cover 3.5 
juches; the next 100 occupy 4.25 inches; the last 80 occupy 1.75 inches. 

This arm is .80 of an inch in transverse diameter near the base; 1.20 
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inches from front to back; breadth of its front or sucker-bearing surface 
(without the lateral membranes) is, where widest, near the base of the 
arm, .50 of an inch; the width gradually decreases to .18 of an inch at 
20 inches from the base; beyond this the arm tapers to a very slender 

tip, with numerous small, crowded suckers in two regular rows. At the 

base (Plate VI, fig. 4) there is first one very small sucker; this is suc- 
ceeded by two or three much larger ones, increasing a little in size; 

beyond these are the largest suckers, extending to about the 25th, — : 

beyond which they gradually change their form and regularly diminish 
in size to the tips. The larger proximal suckers, up to the 25th to 30th, 

are relatively broader than those beyond, and have a wider and more 

open aperture, and a more even and less oblique horny ring, which is 

sharply denticulate around the entire circumference, with the denticles 

rather smaller on, the inner than on the outer margin, but similar in 
form. These are about .31 of an inch in external diameter. They show 
a gradual transition to those with more oblique rims and smaller aper- 

tures. Beyond the 30th the horny rims become decidedly more oblique 

and one-sided, with the denticles nearly or quite abortive on the inner 

side, and larger and more incurved on the outer margin, while the aper- 

ture becomes more contracted and oblique. At first there are eight to 

ten denticles on the outer margin, but these diminish in number as the 

suckers diminish in size, till at about 6 inches from the tip there are 
mostly but two or three, and the aperture is very contracted. Still 

nearer the tip there are but two blunt ones; then these become reduced 

to a single bilobed one; and finally only one, which is squarish, appears, 

in the minute suckers of the last two inches of the tip. The first two or 

three suckers at the base of the arm are more feebly denticulated than 

those beyond, with smaller apertures. 
On many of the suckers (Plate IV, fig. 2 a) there are still remaining, 

in more or less complete preservation, a circle of minute horny plates, 

arranged radially, or transversely on the edge of the membrane around 

the aperture, similar in arrangement to those described in another part 

of this article on the suckers of Sthenoteuthis pteropus (Plate XVI, fig. 
9). They are less developed, however, than in that species, being thin- 
ner and more delicate, nor do their ends appear to turn up in the form 

of hooks. They seem to be generally very thin, oblong, scale-like struct- 

ures, with rounded or blunt ends and slightly thickened margins. These 

structures will probably be found to vary with age, and perhaps with 

the season. They appear to be easily deciduous, and are often absent 

in preserved specimens. 

On the dorsal and third pairs of arms the suckers have essentially the 

same arrangement, form, and structure, and on these three pairs of arms 
the larger suckers differ but slightly in size. The character and arrange- 

ment of the suckers on the distal portion of these arms is well shown on 

Plate VI, figs. 3,3 a, which represent a portion of one of the third pair 

of arms, commencing at the 67th sucker. 
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The ventral arms are trapezoidal in section at base, and rather stout. 

Breadth of front surface, near the base, exclusive of membranes, .55 of an 
inch; transverse diameter, .95 of an inch; front to back, 1.25 inches. The 
sucker-bearing surface is, therefore, broader than in the other arms. 
The suckers are, however, distinctly smaller, and the proximal ones are 

different in form from the corresponding ones on the other arms. They 
are narrower and deeper, with more oblique and more contracted aper- 
tures, more oblique horny rims, which are denticulated on the outer mar- 

gins only. On the larger ones there are 12 to 15 sharp, incurved denti- 

cles. In fact, the proximal suckers on the ventral arms agree better 

with the middle suckers, beyond the 30th, on the other arms, for there 

are none having wide-open apertures, surrounded by nearly even horny 

rims, denticulated all around. The suckers diminish regularly in size, 

and in the number of denticles, till at the 200th (where the arms are 
broken off) there are but three denticles. 

Young A. Harveyi, No. 24.—Measurements of arms (in inches). 

| | 
Near | At At | At At 
base. | 5in. 10in. | 15in. | 20in. 

| | 

DORSAL PAIR. 

Breadth of front, excluding membranes. .....--.---- Wate. 35 . 50 
Breadth of lateral membranes. ....-....--...-...- Pas 20 . 30 | 
Diameter, transversely ..-...0.2...--c20e2- 2s ecee el .75 - 60 | 
Diameter from front to back ...............-.------- F eee OS . 90 | 

4 * 

SECOND PAIR. 

ioe emaiildl Sasbeoadacadeaapebcsnseeesegconon monde’ atl Paeeasce bercecae Bee Heenan teceeee 
IBIeAG th OlATOn Gir matte amewiiecrs dares ee solecielecs=ainalscnnene. - 40 | . 50 niga .22 -18 
Breaduniom mem DLanes escscicesreseceasceanceasen sa-| se acer. || 225 30 | Dy [seco ea llae seca 
Diameter, trans versely)..6 <<. ost oneadsncssscece oe 1 ee ee | . 80 | . 65 a35 . 30 1 
IaINE ter LOMO MOIDACKS Uses seiscale salccinias soso wien sanyo wccias c 1.20) 1.20} 85 | . 60 . 40 

| 

THIRD PAIR. 

TCA LOEO LeltON Ube cre ser istciatis cieljaicoatcie'nise cinteisisicieisleinicia| me easier s 50 . 50 40) || heresies cisinemteiete 
Bresdbhioh Mem pPraneswenics aq <= So's-ra--eemsecoskie| sckdeses 20 - 20 Ne) NGineccnellessecac. 
Diameter, transversely .:..........-..-- ae ee Pe ae 1-10) a7) 740) \eisectene Romeo 
Diameter; front to back.... 262... ccm n esse wcne ne peekiee se 1.08) 1.60 BEN eeicesdlosoccecc 

FOURTH PAIR. 

SEE CITIVOI aan hiinpos peec ce cole CoC mSRe Soecer Ia0550000| SeSqerer 40) .55 BO) | nw aloieni-|owmn= nln : 
IBTEAUUMTOLIMeMPLANES. o--cce en coteae ccc csccsocees le ccceces 20 25 LOM | Seas aalseiies ale 
MiAMetenviLANS versely, 2c. sso sbace steieciost oemiqs cine |Secse<iec 98 siD0 | eoret oeisa EBB ajo os | leseeta se 
MinmetsrwtCOUDLO ACS se cemectee cnc aee eecreoeee|t cot cnc. 1. 40 D2 eee ilejere sata | tetas 

TENTACULAR ARMS. 

PROTHMIEN ON soc 2c bss woicc cee ewcsde cs 3 en BSeCeeeee GTP ee Ree ee eee ee. |e re Jadakiss 
BE NGuOe=MaAnslom OtCluDE eee on seebe cee e malic ciscmictel) OGeuT Dll esse ean | cmaeee en tenes IEE Se Sco leemepees 
Diameter or slender’ portion. .:.+--232.22--+--.---.-- PAGE Ce eemier ees sel se ee telcce coos 
ILGnYa TIPO)! WU Oe aeeeeaee Cote creeeH taste eee SEE aeEee 8.25; | 55 Aca eosin [a res Wh ehS Sato oteie's wins 
Length of part occupied by 24 largest suckers ------ | So2OF | ecetertac osaccen Weta Scise eceaeae leSdaese> 
Length of part occupied by small distal suckers ....| 2. 60 |........)......-- ee aaa aeeeBe re aeecons 
Gresteso proadvmOt ClUDi«. 02-0) 2. seve eco cee sen. Eris epee hee [edosibea BosqsHee Baaeceise 
Higmeter pronto Ack \s. <45si5e~ossse<ndccecst cen . 60 | eee bast |cespesdy|Sedsesne \Aoncone 

] } | 

no P| ora ea Eo | to ot To. To | Po 
25th. 50th. | 100th. | 150th. | 200th. | 250th. | 300th. | tip. 

| | | | 
Dorsal pair, base to suckers......-. 1a) || AOS) 35 - Bae hfe ane aes ee eats eee feeneceer 
Second pair, base to suckers.....--. 7.75 || 12025 | 6) 75) |) 920525 | 22590 | 24850 | 25.75 | 26.25, 
Third pair, base to suckers ...---- : (Bey) ~ WRG | 386 Sobel lap aeeeee eae Peele stare \eeorapcs Beeenoc 
Fourth pair, base to suckers. ...--- 6.25 | 10 GRO PLO eran econ | Ree ee one’ Weremsoc 
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Measurements of suckers of sessile arms (in inches). 

» j j | 

15th. | 30th. | 50th. | 100th. 

@n first pair of arms, external’ diameter... ---.c.-s-ss-=se-cee ee oe ces {Sal 24 716) |\peasseee 
On first pair of arms, aperture diameter............-.-scccecnscecce es #25, eid: 10 ie 
On second pair of arms, external diameter ....--.- Bess caus er ereae ol an 20 pa ls 
On second pair of arms, aperture diameter. .............-.-.-..-...-- <i25 -18 nut - 08 
On third pair of arms, external diameter ...........--.-----.s.0+0.--- .31 -28 o22\ la seem 
On third pair of arms, aperture diameter..............-.-.- Rohe ieee .22 .18 S12 0a eee 
On fourth pair of arms, external diameter..-.-.....-22-ce0ccccce esse i125 ae, .16 14 
On fourth pair of arms, aperture diameter..............---.------.--- 715 Slit - 10 - 07 

Tentacular arms.—(Plate V1, fig. 2.) 

The tentacular arms are both entire, with all the suckers well pre- 
served. The total length is 65 and 67 inches respectively; length of the 

expanded portion or club, 8.25 inches; diameter of the peduncular por- 

fion varies from .40 to .70 of an inch; at the base, .90 inch; breadth of 
the proximal part of the club, where it is broadest, .70 inch; diameter, 

from front to back, 60 inch; external diameter of the largest suckers, .35 

inch ; height of their cups, .28 inch; of lateral suckers, .18 inch; of the 
largest marginal suckers on the distal portion, .14 inch. 

The peduncular portion is somewhat thickened and rounded at the 

base, but through most of its length it is slender, varying in size, and 

nearly triangular in section, with the corners rounded, each side meas- 

uring, where largest, .60 of an inch in breadth. At about a foot from 

the base the small smooth-rimmed suckers and their opposing tubercles 

begin to appear on the inner surface. At first these are placed singly 

and at considerable intervals (2.5 to 3.5 inches), each sucker alternating 
with a tubercle on each arm; farther out they are nearer together, and 

toward the club they alternate, two by two, on each arm; near the 
commencement of the club they become more numerous, and are ar- 

ranged somewhat in two rows; just at the commencement of the club 

they become more crowded, forming three and then four oblique trans- 

verse rows of suckers, with the same number of tubercles alongside of 
them ; on the basal expansion of the club, which is its thickest portion, 

these suckers and tubercles become very numerous, covering nearly the 

whole inner surface, forming rather crowded and irregular oblique rows 
of six or more. These smooth-rimmed suckers are followed by an irreg- 

ular group of about twenty, somewhat larger, denticulated suckers, oc- 

cupying the entire breadth for a very short distance. Then follow the 

two median rows of large suckers, alternating with a row of marginal 
ones, of about half their size, on each side. The first three or four 
large suckers of each row gradually increase in size; then follow six to 

eight nearly equal ones of the largest size; these are followed by two to 

four distal ones, decreasing in size. In one of the rows there are four- 
teen that distinctly belong to the large series; in the other row there 

are twelve. The distal section of the club is occupied by four regular 

4 
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rows of small denticulated suckers, more strongly toothed on the outer 

margins, and similar in form to the marginal suckers of the middle 
region. Of these the two rows next the lower margin are decidedly 
larger than those of the two upper rows. Close to the tip there 1s a 

group of about a dozen minute suckers, with smooth even rims. The 

niddle portion of the club is bordered on each side by a rather broad, 

thin, scalloped membrane. The distal section has a broad keel on the 

outer margin. 

Suckers of tentacular arms (in inches). 

Diameter of largest suckers... ..--...----- seeeee cone coos eee eee eee eee eee eee eee eee 35 

Hight of largest ....2. 02200 - scenes 22 eon e cee nee eon ne ee ene cece ee eee eee cone eee 28 
Mramecerom aheraleeeens see cieocse cee aeniccies cesses Rae wetelcis vicistesicowinctoeceteniee .18 

Hishtioft laterals. <2. -<2- 22 s-c0c snnne Dd ondoND ODORS cab ooooDEaoS DoOKosINddS 6650 09 
MiMeTel OSMOOLN-LIMIMed ONES. cscec sss sae sos eceniscesccncicccclsescs Seesseecses . 10 

MIAMetenMoOmuNVerGlosmemecesseteccace oeesscse cece as oceiseciccisiciscisaisiecleiciecie ceiaisc'e .08 

Of largest lateral suckers of distal section << <<. occ ooo ne nec e cece =o = 14 

Of median lateral ones of distal section ......---.-.25..--2. secce APs apie ein beer es salt 

Buccal membranes and jaws.—(Plate VI, fig. 1.) 

This specinen fortunately had the buccal membranes and other parts 

about the mouth perfectly preserved, which has not been the case in the 

larger specimeis. The outer buccal membrane is broad and thin, rather 

deeply colored externally. Its margin extends into seven acute angles, 

one of which is ypposite each of the lateral and ventral arms; but on 

the dorsal side there is only one, which corresponds to the interval be- 
tween the two do:sal arms. From each of these angles a membrane 

runs to, and-for a short distance along the side of, the opposite arm, ex- 
cept from the dorsal one, which sends off a membrane which divides, one 
part going to the iner lateral surface of each dorsal arm. The mem- 

branes from the uppw lateral and ventral angles join the upper lateral 

sides of their corresp(nding arms ; those from the lower lateral angles 
go to the lower lateralsides of the third pair of arms. The inner surface 
of the buccal membrancis whitish, and deeply and irregularly reticulated 

by conspicuous soft wrikkles and furrows, which become somewhat con- 

centric toward the margn. Beneath this membrane are openings to the 
aquiferous cavities. Theinner buccal membrane, immediately surround- 

ing the beak, is whitish, hickened at the margin, and strongly irreg- 

ularly wrinkled and pucketed. 
The jaws have sharp, daik brown tips, changing to clear brown back- 

ward, with the lamin very ‘hin, transparent, and whitish. The upper 
mandible has the rostrum tpegularly curved, with a distinct ridge, in 

continuation with its cutting \dges, extending down the sides, and only 

a slight notch at its base. 
The lower mandible has a u¢ch close to the tip, with the rest of the 
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inner edge nearly straight; atthe baseis a rather large and wide, V-shaped : 
notch, the tooth beyond it being broad-triangular and rather large; 

beyond the tooth the al are white, soft, and cartilaginous. 

Measurements of jaws (in inches). 
/ 

Transverse diameter of buccal mass.......--.-.--- ie, oatccse encieee sees eeaee 1. 50 

Vertical diameter of buccalimass 0525022 ok onicin wainl vclsaeeicte ce eeeeaaeeene 1.70 

Upper mandible: 

Tip to end of fronPal Gani aoe ase teeta aaa ee eee Saas me) soe aoa eee 1. 259m 

Tip to notch .----- ------ een. 202 oe ene eee eo ee ee eee ene cee cee eee nee 57 
Tip to lateral border of lamiman cmc tes ce oe acts oe) = io Sele aectelels oleae eee hal 

Lower mandible: 

ip) to borderiofimentuUmese.cossceisceesa see ease selcims eee oe ele ae eee ee 45 

Tip to lateral border Ofvale\ 3. sen semetaeta eles ice) eee eet as ee eee .70 

Tip toanner On (Ot B10 oo. aa em sees ie ene aoe eee ae eee lee ee 1. 02 
Dip topo tbOmMol NOLCH ness scss el saeesetoseioiese itis nici latalanieve mee Sie eee ae 

ELI GHG OL LOOTH oe. ence wee sine «cele ma eeemne = ena ae maeee aie mo ne eee ad Rapes . 06 
Notch toanneriend ofvale J: 222-5 5. erescc eee eremeinqete tee ee eet eee eee . 80 

Mentum to inner‘end of ale: .-- < $5 - es es eeele De eee eae ee eee ees 1. 20 

The portion of the csophagus preserved is 14.75 inches long and about 

.15 of an inch broad, in its flattened condition. 

The radula (Plate V, figs. 5-7) is amber-colored, .18 of an inch bread. 

The tridentate median teeth have moderately long but not very acute 

points, of which the middle one is a little the longest. The inner lateral 

teeth are bidentate, and somewhat broader and longer than the median 
ones; their outer denticle is well developed, but considerably shorter 
than the inner one. The next to the outer lateral teeth are larger at base 

and much longer, simple, broad, tapering, flattened, slightly curved, 

acute at tip. They appear not to have the small lateral denticle observed 

on the corresponding teeth of the adult Architeuths (see Plate V, figs. 

1,2). The outer lateral teeth are similar to the »receding, but rather 

longer and not quite so broad at base. The ma’ginal plates are well- 

developed, thin, somewhat rhomboidal. 

The internal cavity of the ears is somewhat irregularly three-lobed, 

with several rounded papille projecting inward irom its sides, very much 

as in those of Ommastrephes. Each ear contaiied two irregular-shaped 

otoliths, one of which (Plate V, fig. 8) was mich larger than the other, 

in each ear. 

The eyes were both burst, and most of thar internal structure was de- 
stroyed. So far as preserved they closelyagree with those of Omma 

strephes. The eyeballs were large and sanewhat oblong in form, and 

appear to have been nearly 2 inches brad and 3 long. The eyelids 
are badly mutilated, but the anterior snus can be imperfectly made 

out. It seems to have been broad and romnded. The aquiferous cavities 

appear to have been like those of Omnastrephes. The form and struc- 

ture of the cartilaginous ‘brain-box’ aso appear to be essentially the 

same as in the genus last named. 

cog 
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Architeuthis princeps Verrill.—(King of Giant Squids.) 

Architeuthis princeps Verrill, Amer. Jour. Science, vol. ix, pp. 124, 181, pl. 5, 

1875. American Naturalist, vol. ix, pp. 22, 79, figs. 25-27, 1877. Trans. 

Conn. Acad., vol. v, p. 210, pl. 17-20, 187980. Amer. Jour. Science, vol. 

xix, p. 288, pl. 12, April, 1880. 

Ommastrephes (Architeuthis) princeps Tyron, Manual of Conchology, p. 185, 

pl. 85, 1879. (Figures copied and description compiled from papers by 

A. E. V.) 
Plates VII-XI. 

This species is distinguished by the length and inequality of the short 

arms, of which the longest (ventral or subventral) exceed the combined 
length of the head and body by about one-sixth; by the denticulation 

of the suckers of the short arms, of which there are two principal 
forms, some having very oblique horny rings, with the outer edge very 

strongly toothed and the inner edge slightly or imperfectly denticu- 

lated; the others having less oblique rings, with the denticles similar in 
form all round, though smaller on the inner margin; by the stronger 

jaws, which have a deeper notch and a more elevated tooth on the ante- 
rior edge; and by the caudal fin, which is short-sagittate in form, with 

the posterior end less acuminate than in the preceding species.* 

This species was originally based on the lower jaw mentioned as No. 

1, and on the upper and lower jaws designated as No. 10, in the first 

part of this article. The jaws of No. 10 were obtained from the stomach 

of a sperm-whale taken in the North Atlantic, and were presented to 

the Essex Institute by Capt. N. E. Atwood, of Provincetown, Mass., 

but the date and precise locality of the capture are unknown. The size 

and form of these jaws are well shown in Plate XJ, figs. 1, 2. The total 

length of the upper jaw (fig. 1) is 127"" (5 inches); greatest transverse 
breadth, 37" (1.45 inches); front to back, 89™™ (3.5 inches); width of 
palatine lamina, 58.9" (2.32 inches). The frontal portion is considerably 
broken, but the dorsal portion remaining appears to extend nearly, but 

not quite, to the actual posterior end, the length from the point of the 

beak to the posterior edge being 86.4" (3.4 inches). The texture is 
firmer and the lamin are relatively thicker than in A. Harveyi. The 

rostrum and most of the frontal regions are black and polished, gradu- 

ally becoming orange-brown and translucent toward the posterior bor- 

der, and marked with faint strie radiating from the tip of the beak, and 
by faint ridges or lines of growth parallel with the posterior margin; a 

slight but sharp ridge extends backward from the notch at the base of 
the cutting edge, and other less marked ones from the anterior border 

of the ale. The tip of the beak is quite strongly curved forward and 

acute, with a slight shallow groove, commencing just below the tip, on 

each side, and extending backward only a short distance and gradually 

fading out. The front or cutting edge is nearly smooth and well curved, 

the curvature being greatest toward the tip; at its base there is a broad, 

angular notch, deepest externally. The inner face of the rostrum is con- 

* The possibility that this and 4. Harveyi may be only the sexual forms of one species 

is fully recognized by the author. 
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vex in the middle and concave or excavated toward the margins, which 
are, therefore, rather sharp. The anterior borders of the ale are convex, 
or rise into a broad but low lobe or tooth beyond the notch, but beyond 
this they are nearly straight, but with slight, irregular lobes, which do 

not correspond on the two sides. The anterior edges of the ale make 

nearly a right angle with the cutting edges of the rostrum. The pala- 

tine lamina is broad, thin, and dark brown,becoming reddish brown and 

translucent posteriorly, with a thin whitish border. The surface is 

marked with unequal divergent strie and ridges, some of which, es- 

pecially near the dorsal part, are quite prominent and irregular; the 
posterior border has a broad emargination in the middle, but the two 

sides do not exactly correspond. 

The lower jaw (Plate XI, fig. 2) was badly broken, and many of the 

pieces, especially of the ale, are lost, but all that remain have been 

fitted together. The extreme length is 92™ (3.63 inches); the total 
breadth and the distance from front to back cannot be ascertained, 
owing to the absence of the more prominent parts of the ale; from tip 

of beak to posterior ventral border of mentum, 42.6" (1.68 inches); from 
tip of beak to posterior lateral border of ali, 55.9" (2.20 inches); from 

tip of beak to posterior ventral border of gular lamina, 60° (2.37 inches) ; 

from tip of beak to bottom of notch at its base, 20"" (.80 inch); tip of 

beak to inner angle of gular lamina, 47"™ (1.85 inches); height of tooth 

from bottom of notch, 6.25™" (.25 inch); breadth between teeth of oppo- 

site sides, 15™" (.60 inch); breadth of gular lamina, in middle, 44.5" (1.75 

inches). The beak is black, with faint radiating striae, and with slight 

undulations parallel with the posterior border; the rostrum is acute, 

slightly incurved, with a notch near the tip, from which a very evident 
groove runs back for a short distance, while a well-marked angular 

ridge starts from just below the notch and descends in a curve to the 

ala, opposite the large tooth, defining a roughened or slightly corrugated 

and decidedly excavated area between it and the cutting edges; the 

cutting edge below this ridge is nearly straight, or slightly convex; the 

notch at its base is rounded and deep and strongly excavated at bot- 

tom; the tooth is broad, stout, obtusely rounded at summit, sloping 

abruptly on the side of the notch, and gradually to the alar edge. The 

anterior edge of the ala, beyond the tooth, is rounded and strongly 

striated obliquely; it makes, with the cutting edge, an angle of about 

110°, The inner surfaces of the two sides of the internal plate of the 

rostrum form an angle of about 45°. 

The lower jaw of No. 1 (Plate XI, figs. 3, 3 a) is represented only by its 

anterior part, the ale and gular lamine having been cut away by the 

person who removed it.* It agrees very well in form and color with the 

corresponding parts of the one just described, but is somewhat smaller. 

The lateral ridges of the rostrum are rather more prominent, and the 

*The specimen was given to the Smithsonian Institution by Mr. G. P. Whitman, of 

Rockport, Mass., in 1872. (No. 2524.) 
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area within it is narrower and more deeply excavated, especially at the 

base of the notch, where the excavation goes considerably lower than 
the inner margin. The notch is narrower and not so much rounded at 

its bottom. The tooth is about the same in size as that of No. 10, and 
appears to be even more prominent, because the anterior edge of the 
ala is more coneave at its outer base; it is also more compressed and 

less regularly rounded at summit. This jaw measures 32.5™ (1.30 inches) 
from the tip to the posterior ventral border of mentum; 17™ from tlre 

tip to the bottom of the notch; 4°" from bottom of notch to the tip of the 

tooth. 

Both these lower jaws agree in having a very prominent tooth on the 

alar edge, with a large and deeply excavated notch between it and the 

cutting edge of the beak, and in this respect differ from the lower jaw 

of A. Harveyi, for in the latter the tooth or lobe is broad and less promi- 
nent, while the notch is narrower and shallower. This seems to be the 
best character for distinguishing the jaws of the two species. But they 

also differ in the angle between the alar edge and the cutting edge otf 

the rostrum, especially of the lower jaw, for while in A. Harveyi this is 

hardly more than a right angle, in A. princeps it is about 110°. More- 

over, the darker color and firmer texture of the jaws of the latter seem 
to be characteristic. 

To this species I have referred the Catalina specimen (No. 14, p. 13), 
preserved in the New York Aquarium. The jaws of the latter, which 

were examined and carefully measured by me, agree very closely, both 
in form and size, with those of No. 10, the type of the species, but are a 

trifle larger. The total length of the upper mandible is 133""; greatest 

breadth, 99; from inner angle of anterior edge to the dorsal end of 
frontal lamina, 95°"; tip of rostrum, or beak, to the dorsal end of frontal 

lamina, 92°"; tip of rostrum to bottom of notch, 19°"; notch to inner end 

of anterior edge, 58°"; transverse breadth between anterior edges, 17". 

The total length of the lower mandible is 95°"; breadth from gular 
Jamina to inner end of ale, 99™"; front edge of jaw to posterior end of 

gular lamina, 83""; breadth of ale, 41°"; posterior edge of alive to end 

of gular lamina, 44.5°"; tip of beak to bottom of notch, 22""; notch to 

inner angle of ale, 70°"; depth of notch, 3.5". 

The general form of this species is very well shown on Plate VIII. 

This figure has been made from the sketches and measurements made 

by me soon after the specimen was received in New York and before it 

had been “‘mounted” (see p. 13). The head was, however, so badly in- 

jured that it could not be accurately figured, and this part is, therefore, 

to be regarded as a restoration, as nearly correct as could be made under 

the circumstances. It may require considerable corrections, both as to 
size and form. The caudal fin is remarkable for its small size, as in A. 
Harveyi. Its breadth is scarcely more than that of the greatest diameter 

of the body. It is short-sagittate in form, with strongly divergent side 

lobes. which extend forward beyond their lateral insertions, and end in 
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a rounded or blunt angle. The posterior end is somewhat prolonged 

and acute, but less so than in that of A. Harveyi, which it otherwise re- 

sembles. One of the figures (Plate X, fig. 2), was made by me several 

weeks after it had been placed in strong alcohol, and had shrunk con- 

siderably; the other (fig. 1) was made by Dr. J. B. Holder after it had 

been in alcohol only a few days. 
When fresh, the caudal fin was 84° in breadth, but when sketched by 

Dr. J. B. Holder its breadth was 71°"; its length, from posterior tip to 
lateral insertions, 48.3"; from tip to end of lateral lobes, 61°". 

The length of the body and head together, when fresh, was about 
289 (9.5 feet), but when measured by me it was about 218°". 

The sessile arms were unequal in size and length, the longer ones con- 
siderably longer than the head and body together. Mr. Harvey found 

that the longest arms, said to be the ventral ones, were 335™ (11 feet), 
long and 43.2°" (17 inches) in circumference at base. When first exam- 
ined by me the ventral arms measured 10.5 feet, and were longer than 

any of the others, but all the rest were more or less mutilated at the 

tips, and several had thus lost a considerable portion of their length, so 

that it is quite probable that originally the subventral arms (or third 

pair) were actually longer than the ventral ones. The circumference of 

the third pair-of arms, when measured by me, was considerably greater 

than that of the ventral ones, the former being 11.25 inches, the latter 

10 inches. Hence, I have inferred that the greatest circumference (17 

inches), measured by Mr. Harvey, applies to the third pair of arms. 

The ventral arms have both outer angles bordered by a strong, thick 

marginal membrane about an inch wide. The arms are all more or less 

trapezoidal in form, and taper to very slender tips. When examined by 

me they had already lost nearly all their suckers. A few remained near 

the base of one of the arms of the third pair. These were 25" (1 inch) 
in diameter, with the aperture 15.5™™ (.62 inch) across; the denticles on 

the outer border of the marginal ring were broad-triangular, acute, and 

strongly ineurved, much larger than those on the inner margin. 

Of the detached suckers, I have been able to study with care 18 speci- 
mens from the sessile arms. Part of these are represented only by the 

horny marginal rings. The three largest differ from the rest in having 

the denticles less incurved and more nearly alike all around the margin, 

those on the inner edge being only somewhat smaller and more slender 

than those on the outer margin, while the rings themselves are less ob- 
lique and eccentric. These probably came from the basal half of the 
lateral arms. Tle other suckers all belong to one type, like those seen 

upon the third pair of arms, described above. They differ, however, 
very much in size, in the number of denticles, and in the presence or 

absence of more or less perfect denticles on the inner margin, this, in 

the smaller ones, often being without any distinct denticles whatever; 
the horny rings are very oblique and the aperture eccentric. Suckers 

of this kind probably originally occupied the entire length of the ventral 
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arms and the distal half of the other arms. The diameters vary from 

§™" to 24™" externally; the apertures from 3.5™ to 20". 

One of the most perfect of these suckers (b) is preserved in alcohol, 

with the soft parts (Plate IX, figs. 5, 6), and was sent to me from New- 

foundland by Mr. Harvey. This has the greatest external diameter 

22"; diameter of aperture, 10""; height of cup (outside), 16™"; height 

at center, 15°"; height near inner margin, at attachment of pedicel, 6°"; 

length of pedicel, 14°"; diameter of pedicel, 1.5"". In a side-view the 

sucker is oblique and gibbous; the lower surface is convex centrally, but 

has a deep notch or pit near the front margin, in the bottom of which 

' the slender but strong pedicel is attached, and the horny ring has a 

corresponding notch; the outer or back portion is much swollen and 

produced downward and backward, and here the horny ring is corre- 

spondingly high. The aperture is nearly circular, but is rather shorter 

from front to back than transversely. In this and some of the other 

suckers of similar size the entire circumference of the margin is fur- 

nished with rather large, sharp denticles, which are strongly inclined 

inward and considerably larger on the outer than on the inner margin. 

There are about thirteen of the large teeth, occupying rather more than 

half the circumference ; these are broad at base, beveled off to an acute 
edge on the sides, and somewhat acuminate, with sharp tips. Those on 

the middle of the outer border point inward to the center of the sucker, 
but those along the sides point rather obliquely to the front margin. 

The front margin is occupied by about seventeen smaller, unequal, 

acute denticles, those in its center the smallest and most regular; these 

are acute-triangular and their points are directed more upward than 

those of the opposite edge. The horny rings are light yellow (when 

dried they are white and osseous), their denticles yellowish white, and 

often silvery white and lustrous at tip and along their edges, especially 

when dried. The large suckers of this form I refer to the basal half of 

the lateral and dorsal arms. The suckers smaller than the above have 

fewer of the larger outer teeth, and usually fewer and less perfectly 

formed teeth along the front margin. Those that have the aperture 

7" ov less in diameter usually have the front margin of the ring only 

irregularly fissured, with the intervals minutely denticulate or crenulate, 

while the outer half of the inargin may bear nine or ten large and well- 

developed denticles, with broad, stout bases and sharp edges and tips; 

the edges of these teeth along the middle are usually convex, and then 

the outline is incurved to the acute point. One of the smaller suckers 

examined has the aperture about 4.5" in diameter, with the same form 

as the larger ones; this has about six large, sharp denticles, like those 

above described, on the outer half of the margin of the rings, while the 
’ front margin is nearly entire and smooth. The smallest one (j) is simi- 

lar, with but four distinct large denticles, with another imperfect, lobe- 

like one on one side, and with a smooth front margin. These probably 

came from the distal half of the various arms. 
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The three largest suckers (Plate Ix, fig. 9), supposed to be from near 

the base of the lateral arms, have about 45 marginal denticles, of nearly 

uniform size, and less ineurved than in those above described. In these 

the back side of the horny ring is less expanded, and therefore the 

suckers were less oblique than in the smaller ones. The largest of these 

(a) had the aperture 20"" in diameter. 

Measurements of suckers of short arms (in millimeters). 

| 
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The long tentacular arms agree very closely with those of A. Harveyt 

(No. 5) in form and in the arrangement of the suckers on the ‘club.’ 

When fresh they measured 914.4" (30 feet) in length, with a circumference 

of about 12.7 (5 inches), except at the enlarged club, which was 

20.32 (8 inches) in the middle. But when first examined by me they 

had shrunk to 731.5™ (24 feet) in length, and the circumference of the 
slender portion was 9 to 10; that of the club was 15.24™ (6 inches). 
At that time the club was 77.47 (30.5 inches) long; that portion bear- 

ing the larger suckers was 48.26°" (19 inches); the wrist or portion bear- 

ing the smaller and partly smooth-rimmed suckers and tubercles was 

15.24: (6 inches) long; the terminal portion, bearing small denticulated 

suckers, was 22.86 (9 inches); the breadth of the front of the club was 
7.62 (3 inches). The terminal portion had a strong carina-like mem- 
brane or crest along the back, and was here 5 (2 inches) wide from 
front to back. ’ 

The large suckers (Plate IX, figs. 1,1 a) of the tentacular arms are 

nearly circular in outline, and are broad, depressed, little oblique, con- 
stricted just below the upper margin, and then swelled out below the 

constriction to the base. The calcareous ring is strong, white, and so 

ossified as to be somewhat rigid and bone-like. The margin is sur- 

rounded by numerous (about 45 to 50) nearly equal, acute-triangular 

teeth, sometimes separated by spaces equal to their breadth, at other 

times nearly in contact at their bases; their edges are so beveled as to 
be sharp, while there is a triangular thickening in the middle of each 

at base. A wide, deep, and concave groove extends entirely around the 
rim a short distance below the margin; below this the lower part of the 
Tim is somewhat expanded and irregularly plicated, varying in width. 

The largest ring examined by me measures 31™" in its greatest diameter 

externally; the aperture is 26™" and 23™ across its longer and shorter 

diameters ;* greatest hight or breadth of rim, 11™; least hight, 8°"; 

breadth of groove, 1.5"" to 2™™. 

*This specimen is somewhat warped by drying, so that the aperture is not so cir- 

cular as when fresh. 
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The marginal suckers (Plate IX, fig. 10), alternating with the large 

ones on the club, are very oblique, with the rings strong and very one- 

sided, the height of the back being more than twice that of the front 

margin. The aperture is not circular, the outer portion of the margin 

being incurved or straight. The groove below the margin is narrow 

and deep, especially on the sides, but only extends around the front 

and sides, being entirely absent on the outer third of the circumference. 

The denticles are about 22 to 24, slender, acute, not crowded, the most 

of them being separated by spaces greater than their breadth at base. 

The outer ones are strongly incurved; those along the sides are curved 

forward obliquely toward the front margin, while those on the front 
margin point upward and sometimes rather outward. The denticles 

are of nearly equal length, but those of the front margin are both more 

slender and more acute; they all have sharp, beveled edges and a 

thickened median ridge or tubercle. The largest ring examined was 

14™" in diameter; height or breadth of back side of rim, 8"°; of front 

side, 3.5™". 
The small suckers, covering the last division of the club, are very 

similar to the marginal ones last described, except that they are much 

smaller and more delicate, with a narrower and less oblique rim. The 

denticles of the inner margin are very acute, and point obliquely out- 

ward and upward. Greatest diameter of the one described, 6°; hight 

of back side of rim, 4""; of front side, 1.5™". 

The small terminal group of smooth rimmed suckers, seen in No. 5, 

were not noticed, but they were not looked for specially. 

To this species I have also referred the specimen (No. 13) from Grand 

Bank, Fortune Bay (see p. 12, where the general measurements are 
given). Fortunately, Mr. Simms was able to obtain the jaws in pretty 

good condition, and also one of the largest suckers of the tentacular 

arms. These specimens were forwarded to me by the Rev. M. Harvey. 

They had been dried, and the jaws, which were still attached together 

by the ligaments, had cracked somewhat, but all parts were present 

except the posterior end of the palatine lamina, which had been cut or 

broken off. Although these jaws had undoubtedly shrunken consider- 

ably, even when first received, they were afterwards put into alcohol 

and have since continued to shrink, far more than would have been 
anticipated, so that, at present, the decrease in some of the dimensions 

amounts to 20 per cent., while even the harder portions have decreased 

from 5 to 10 per cent. from the measurements taken when first received 

by me.* When first received, in 1875, the upper mandible measured 

*There is no reason to suppose that the shrinkage has been any more in this case 

than in the others, but I have not had an opportunity for making comparative meas- 

urements from the same specimens when recently preserved, and again after long 

preservation in alcohol, except in one other instance (No. 5), in which a similar 

shrinkage was evident. (See table of measurements, p 22.) 
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111™" in total hight or breadth; 88™" from tip of beak to anterior end 
of palatine lamina; 20°" from tip of beak to the bottom of the notch. 

The lower mandible measured 96™" in total length; 80°" from tip of 

beak to inner end of ale; 19"" from tip to bottom of notch. 

At the present time (January, 1880), the breadth of the upper man- 

- dible is about 90"; from tip of beak to anterior end of palatine lamina 

(at junction with anterior edge of ale), 89""; tip of beak to bottom of 

notch, 19""; breadth of palatine lamina, 58"™"; beak to posterior end 

of frontal lamina, 90""; beak to posterior lateral edge of ala, 43™™; 
notch to end of anterior edge of al, 33""; notch to end of hardened 

or black portion of same (proper cutting edge), 17™™; transverse 

breadth at notches, 16™. The lower mandible measures, in length, 

82™"; beak to inner end of ale, 67""; to bottom of notch, 18""; breadth, 
alee to mentum, 78°"; end of ale to outer side of gular lamina, 84"; 

inner side of gular to mentum, 50°; breadth of gular, 44™"; breadth of 
ale, anterior to posterior edge, iatenally; 29™"; tip of heniat to posterior 

ventral end of mentum, 33""; tip to posterior ee border of ale, in 
line with cutting edge of rostrum, 45""; posterior lateral border of ale 

to end of gular, 40™"; depth of notch, 3™™; breadth of tooth, 8™"; 
notch to end of cutting or hardened edge of ale, 20"; to inner end of 

ale, 55°"; breadth transversely, across teeth, 16™". (See also the fol- 

lowing table of measurements of jaws). 

The beak of the upper mandible is sharp, strongly and regularly 

curved, most so near the tip; a radial ridge runs from the notch to, the 
lateral bomen of the ale; the anterior or cutting edges of the alee are 

somewhat convex and ene ly crenulate. The lower mandible has a 

sharp beak, with a slight notch close to the tip; the cutting edges of 

the rostrum are otherwise nearly straight; the notches at the base are 

deep and narrow V-shaped. The teeth are rather prominent, obtuse, 

slightly bilobed at the summit; the one on the right side of the mandi- 

ble is more prominent than the other, owing to the fact that the edge 

of the ala, beyond it, is more concave in outline. There is also a broad 
and slightly prominent lobe in the middle of the anterior edges of the 

ale. ‘The sides of the rostrum are strongly excavated toward the base 

and around the notches, and radially striated. The jaws are dark 

brown, becoming blackish toward the tips. 
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Comparative measurements of jaws (in inches).* 

«A. Harveyi. A. princeps. 

A a : 
oO mn o 

Seve See | es alee” Cre A Sect 
6 oh S) S) 5 S o@ or 
a A a A ee A a a 

UPPER MANDIBLE. 

Length, beak to end of palatine. --......-. Bh Ee allleeeese PogSoien |e. s5 ee 5rd -y hall aan 3.75-+ | 5.25 
Greatest breadth, palatine to frontal..... 2.49 + | 2.84 | 2.60 j.-...... 3.50+ | 4.50 | 3.54+] 3.88 
Greatest transverse diameter............|.....---|------ Diy te ag ecm ee Abe callie sient D5 aitsteee 
Inner end of ale to dorsal end of frontal..|... ..-.|------ PEIN OEE aS 28 8) eles 2.95-+ | 3.75 
Tip of beak to same.....----...-.--...... 5) 3. 
Tip to anterior end of palatine lamina. -.. 
Tip to bottom of notch. .--.-.......-....- 
Notch to end of anterior edge of alw..-.. 
Transverse breadth at notch...-...-..... 
Transverse breadth between edges of alz 
Breadth of palatine lamina........-....-. 3 2 5 
End of palatine to edge of frontal lamina |...--.-.-|.----- 2.20) s|oeeneren SilOm ||Eee <b )seneme 3. 50 
Beak to posterior edge of ale, lateraily...|......-.|.----- aa: | ae ese ABO SIE eal Re oye TO toes 

LOWER MANDIBLE. 

Total length. beak to end of gular........|..-...-. 3.44 | 3 keene 3.63 | 3.89 | 3.24 3.75 
Mentum to inner end of al#..............| 2.604 |.----- ase | te [ai crata = aie Sepre es SHOR py leek 8 
Total breadth, gular lamina to end of alw |......-.|.----- PG we RSE ee eapece aa teedce 3. 32 3. 88 
Breadth of gular lamina...--. jae han eee CEB ESEERo| iacoeee 1 Ny ee Lele Neoseek i ayel eneelos 
Anterior edge of ale to end of gular 
Renita ec ee wee eeate tes ecishal sala soenilloaccice 2s Sor ul setersere | 3.15 |..---- 2. 68 3. 25 

‘ Tip of beak toend of mentum, medially..|........|.----- 38D. | D804 01-685. |. o-2 0 Lol! Silos 
be Tip to end of gular lamina, medially.....|..-...-.|.----- nD | eae 2530 lees 2400 Ve clees 
oy Breadth of ale, laterally.-......--..--..- AAs {eee Bere Sy Gee eet JE 50) eee ae 1.15 1. 62 
i End of gular lamina to alex, laterally.....|...--...|.----- 130) 9 Mexeaese GOs ip Wen tes 1.58 1.75 

ivy Tip of beak to bottom of notch........... - 62 -69 |) .60 sO dbeeutiars COMM Nie oythts line atte . 87 
q Tip to posterior edge of ale, laterally..-.| 1.67 |.----- P50) emeea- 2320) dicen 1578) yal eaee = 

| Tip to inner end of alw................--.- | 2.33 PAA i83i ea (EEN ee a eee see SAD) Nea Ole eal aaat= 
i. Tip to inner angle of gular lamina...-.-.- 120) lessee 1.18 se ea'go | pl SO eee Senile alee 
| Notch to inner angle of alw............-. Di G2he oasis Lilt A exci cecal tans sees eaeee 2.17 2.75 
i pen monmmMotens Mos. aces aa a Alba sae ae oak Ants Pa i a ee 12 -13 
wal Breadth of tooth in front of notch.--...-.. S308 troot wail nator seh | oonet | Ne caer BBY -38 

" BPLEAuoL jaws DEbWEeN COOUM... 2-5 cmacice|-c- seene|sacese|cccescas|tancmeo | - (71) SP [as Nae AY ee ees 

i * Nos. 1 and 10 had been dried for many years. All the others had been preserved in alcohol—Nos. 4 
and 13 for several years; No. 5 about one year; No. 14 for only a few days. The amount of shrinkage 

___is considerable in those preserved long in alcohol or dried. 

Comparative measurements of Architeuthis Harveyi and A. princeps (in inches). 

No. 5. No. 2. No. 14. 
A. Harveyi. A. Harveyi. A. princeps. 

. Pre- Pre- Pre- 
Fresh. | served. Fresh. apaehe Fresh. aoreane 

| 

Total length, to tips of short arms..........-..------ DAM leeecceccbasceset ehegesee 246 212 
Total length. to tips of tentacular arms..-.-..------ BA jal BS Ss Oe soaeeeea pee ss5c 480 372 
rom base of arms to tip.of tail.................-.-- OA eee es ee aa allner se Seed ee = ONS 114 86 
From base of arms to origin of fins.............----- TORE Nek were eecseelece sae se 95 67 
Head, from base of arms to mantle (above) ...------- Hy Dem |S eee al aor See al Se a 142 12 
Body, edge of mantle to tip of tail (above) .-..--.--. Boe eran keer Rec eso 100? 74 
daipiot tarl to insertion/of finw: 2. t-2.- 2.22... .0---- 18? 1G fe PE Reese al Ieee | ent ete oe 19 
Breaduonon Camda fins 2 shet ceca se cccnnecsseesccics 22 IG \lecscsse|s-nfoos sis 33 28 
From end of body to outer angle of fin.....---.----- 27? 23) we Bao sco86 bateese praceone 24.5 
Front edge of fin, outer angle to side of body. ---.--- 2 (ye easel esses aa) eee ree 10 

q Cincumference Ofipodiy =<. jo.ccpece cle ociged-< ese ceee Gi MWaoassode||beosnnes| Seosoe ss 84 66 
4 Wircumierence:ot head |.) 20-..2.<ceece ech es 9, aaa Sues senna erp rae eee ol ee oe Bee ARE Pl eceensa 
i Geneth of tentacular arms:.-...-.-...).-.--+.----+-s=0 88 161 Be lposeeece 360 289 
_ Length of sucker-bearing portion........--..------- 30 30 30 27 36 30.5 
2 Length of dorsal arms (first pair)..........--.------ Tet ma RRC Pe | cess 9-15 ae Sete Ls 2 81 + 
* Length of lateral arms (second pair)......---------- TES TVA SS (RES ee (Socenee © 100 + 

Length of lateral arms (third pair).......---- Ta (ee Seer a Ui FERS Vie ak me UNE 76 + 
Length of ventral arms (fourth pair).....---- ae AT Apes NO ders Salo ess Je MSIE sacs 132 126 
Circumference of first pair of arms, at base omen Caeser | Pas coens| naaccene esas ea 9 
Circumference of second pair of arms, at base.....-- 8 Boe CdA Hal |aoakoned jponodton panoease 9. 50 
Cirenmierence of second pair; 3 feet from base......|2-2-.<-|s.,-+---|sccene--|coo---2-ls--2-- = | “750 
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Comparative measurements, §-c.—Continued. 

No. 5. No. 2. No. 14. 
A. Harveyi. A. Harveyi. A. princeps. 

Pre- Pre-- Pre- 
Fresh. served.| FTesh- served. | Fresh. served. 

Circumference of third pair, at base...............- 10 8". LEC ER So eee 17 11. 25 
Circumference of third pair, 3 feet from basge.....-..|......_.|....._.. | sexeese al Gece tee dee 9 
Circumference of fourth pair, at base ....---........ 9 en Reese a rg aee alec: 10 
Circumference of fourth pair, 4 feet from base ...--.|_.__- Jaco S28 SL ee ee eee Bees 8.5 
Circumference of tentacular arms. ...............-.. SATS eQa7Ts |p 4 35544) 5 eee 
Circumference of terminal club of same..-.....-.---|_.._._.. 4059 UG kG 8 | 6 
Diameter of largest sucker of tentacular arms ....-.|_______. 1.15 1. 28 1.25 1. 25 i 
Diameter of largest sucker of sessile arms .......--. il NOE he oece = ol Somes 1 1 
Aperture of Tatter5 <a e emer see ewes ee ee Seen oe aise | hareoas-lbep see + . 80 - 80 

DETAILS OF TENTACULAR ARMS. 

Length of ‘club’ or expanded portion -....-..,.....- 31 30 30 27 eee ones 30.5 
Of part of club bearing 24 largest suckers_.-.-..._-. 15 14 A tin 
Of ‘wrist’ or part with group of small suckers. ..-. 7 7 6 
Of terminal part, with small suckers.............-- 9 9 9 
Breadthiof club im middle=2: 9s sesso ose eee eee | LEEeeeee peegk 3 
Breadth of wrist) ssa esas eee ee enone ccocoesale Ls 3 
Breadth of slender middle portion. .........-... allies “le 1.5 
Breadth of tip, from front to back........ impale 2 
Circumferencelorelub) ees =. esse ece eee eds 6 
Circumference of wrist -.......2......- SER aE esa oe eae 5 6 
Circumference of middle portions of arm 21-% 3y4 
Distance between pedicels of large suckers ..-...--.|....---- mo) G8) |) aa ee aetaeal eee 
Distance between pedicels diagonally 222-2 2-2) <2 -|ccseecss| SR) | alsa aes tl eee eee 

DETAILS OF SUCKERS OF CLUB. ‘ 

Largest suckers, diameter in middle ..........-..--. 1.25 1.15 1. 28 1. 24 Meal les Saabs: 
Largest suckers, diameter of horny ring .........-. |.--.---- 922 ae J. PETS 1.15 
Diameter of facets around suckers ._._...---- bd a | ee ee aw aa See 1.40) \|o2 eee Ty! 
Largest suckers, hight from attachment ......-.---.|.------- 1 eee rnee aes bacnaace -75 
Largest suckers, length of pedicels ..............--.|-------- S64) | Besassco|eceseooc|[oase=2S¢ . 50 
Largest suckers, hightofring’ © 222220) 222272222} eee Pe) Sey Saaseeee|seoosce||oosnce: - 42 
Secondary suckers, next to wrist, diameter -........|....---- 67  eegencee oodarostacoescoc | ~44 
Marginal suckers, diameter of rings... .-.-....-.|...----- pe NO ie ene Se lard oi 8 - 60 
Marginal suckers, hight of rings, outer side.......-.|..------ B11 eer (oe meets [eect == 35 
Sessile suckers of wrist, diameter. -...........--.|.---.--- a i eee 128) | ssecactsn|e sesame 
Suckers of terminal section, diameter..-.-..-.-..-- |.--..--. Faas | cet eeeia| ee cela -ioh | pee aes eee 

( 

The dried sucker from the tentacular arm appears to have been one 

of the largest (Plate IX, fig. 11). At the present time the transverse 
diameter of the ring, outside, is 28""; diameters of the edge, 24°" and 
22"; greatest hight of the ring, including denticles, 9.5""; least hight 

on inner side, 6.5". There are forty-eight marginal denticles, which 

are nearly the same in size and form all around. They are narrow, 

triangular, acute, with the edges beveled, sharp, and with a central, 

thickened, triangular ridge on the outside. The ring is white, hard, 

smooth, and osseous in appearance. 

Of the other specimens enumerated in the first part of this paper, it 

is probable, judging from the proportions given, that Nos. 16, 18, and 

19 also belonged to A. princeps. Nos. 18 and 19 appear to have been 

much larger than any of the examples of which portions have been pre- 

served, and it was very unfortunate that the persons who secured them 

did not know their value, for they were both found within a few miles of 

the settlement at Little Bay Copper Mine, on the south arm of Notre 

Dame Bay, and could easily have been taken to Saint John’s. 
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Observations on the specimens described from foreign localities. 

A.—ATLANTIC OCEAN SPECIES. 

Weare largely indebted to Professor Steenstrup and to Dr. Harting for 

our earliest knowledge of the specimens preserved in Kuropean museums, 
or cast ashore on the European coasts. Professor Steenstrup* has given 

accounts, compiled from contemporary documents, of a specimen taken 

at Malm6, Sweden, about 1546 or 1549, and of two specimens of huge 
Cephalopods cast ashore at Iceland, in 1639, and November or Decem- 

ber, 1790. 
The specimen of 1790, described in the MSS. of Svend Paulsen, 1792, 

had tentacles 3 fathoms long; the body (with head) was 34 fathoms 

long. That of 1639, described in Olafsens og Povelsens Reise til Island, 

li, p. 716, was 4 to 5 fathoms long. 

In the article published in 1857, he also briefly mentioned a specimen 

cast ashore at Jutland, December, 1853, of which the jaws were pre- 

served, and on which he then based the species Architeuthis monachus ; 

and another specimen, which he named Architeuthis dux, taken by Capt. 

Vilh. Hygom in the Western Atlantic. He has also since described and 

figuredt the jaws of the specimen of Architeuthis monachus obtained at 

Jutland in December, 1853. 
In the same memoir, of which I have seen only the first few pages, there 

are references to a description and figures of “A. Titan,” obtained in 
1855 by Captain Hygom in north latitude 31°, west longitude 76°. The 

latter specimen appears to be the same as that referred to in 1856 as A. 

dux, and the same that Harting{ mentioned, under the name ‘“Architeu- 

this dux Steenstrup,” as collected at the same time and place, and of which 

he published an outline figure (see our Plate XII, fig. 4) of the lower jaw, 

copied from a drawing furnished to him by Steenstrup. 

Harting states that the pen or ‘ gladius’ of this specimen is 6 feet 

long. Many important parts of this specimen were secured, and I 

regret that I have been unable to see the figures and description of it, 

referred to by Harting as forming part of Professor Steenstrup’s unpub. 

lished memoir. But to judge by the outIme figure given by Harting, it 

is a species quite distinct from those described by me. The lower jaw 

*Meddelelse om tvende Kizempestore Bleksprutter, opdrevne 1639 og 1790 ved 

Islands Kyst, og om nogle andre nordiske Dyr. Foérhandlinger Skandinaviske Natur- 

forskeres, v, pp. 950-957, 1847, Copenhagen, 1849. 

Oplysninger om Atlanter colossale Bleksprutter, Férhandlinger, Skand. Naturf., 

1856, vii, p. 182, Christiania, 1857. 

tIn a paper, of which I have seen some proof-sheets, given by him to Dr. Packard, 
entitled ‘‘Spolia Atlantica.” This memoir has not been published. The plate (1) 

that I have seen is marked ‘‘Vid. Selsk. Skrifter, V. Rekke, naturvy. og mathem. 
Afd. iv Bind;” and there are references to three other plates, illustrating ‘‘4. Titan,” 

&c. 

t Description de quelques fragments de deux Céphalopodes gigantesques. Publiées 

par l’Académie Royale des Sciences & Amsterdam. 1860. 4to, with three plates. 

(Verh. K. Akad. Weten., ix, 1861.) The figures have been partly copied in Tryon’s 

Manual of Conchology, i, plates 60 and 86. 
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resembles that of A. Harveyi more than A. princeps, and is a little larger 

than that of our No. 5. The beak is more rounded dorsally, less acute, 
and scarcely incurved; the notch is narrow, and the alar tooth is not 

prominent. 

M. Paul Gervais, in the Journal de Zoologie, ix, p. 90, 1875, gives a 

short description of this species, based apparently on the proof-sheets 

and unpublished plates (not seen by me) of Steenstrup’s article referred 

to above. He describes it as follows: A large species, of which a frag- 

ment of an arm preserved in the Museum of Copenhagan is nearly as 

large as the arm of aman. The sucker-bearing surface of the arm is 

extended bilaterally into a membrane exceeding, on each side, the arm 
itself. Diameter of the opening of the suckers 0.020"; of the suckers 

themselves 0.030". Length of the dorsal bone (pen) 2"; breadth [long- 
ueur, by error], measured in the middle of its length [longueur], 0.17". 

He refers to Steenstrup’s Plates III and IV. 

In a letter to the writer, dated September 4, 1875, Professor Steen- 

strup states that, in addition to the specimens above mentioned, there 

are, in the museum of the University of Copenhagen, two complete speci- 

mens of Architeuthis, preserved in alcohol. Both are of comparatively 

small size. One, from the northern coast of Iceland,* he refers to A. 
monachus. It has tentacular arms 10 feet long, and sessile arms 4 feet 

long. The other is a still smaller one, from the warmer parts of the 
Atlantic, possibly the young of A. aux. 

It is evident, therefore, that at no distant day most of the remaining 

doubtful points in respect to the structure and relationship of the spe- 

cies of this genus can be cleared up by Professor Steenstrup, even if 

additional specimens should not be obtained. 

The publication of Professor Steenstrup’s detailed memoir upon this 

genus would give great pleasure and satisfaction to all students of this 

class of animals. His thorough knowledge of the group, and his numer- 

ous and important investigations of the Cephalopods, published during 

many years, will give special value to his conclusions. 

Harting, in the important memoir referred to, describes specimens of 

two species, both of which are apparently distinct from all the New- 

foundland specimens enumerated by me. 
The first of these (his Plate I) is represented by the jaws aha buccal 

mass, with the lingual dentition and some detached suckers, preserved 

in the museum of the University of Utrecht, but from an unknown local- 

ity. These parts are well figured and described, and were veferred to 

Architeuthis dux by Harting. The form of the lower jaw (see Plate XII, 

_fig. 1) is unlike that of A. dux, for the beak is very acute, the cut- 
ting edge is concave, the notch shallow and broad, and the alar tooth 

is somewhat prominent. The size is about the same as our No. 5. The 

suckers (Plate XII, fig. 2 a, 2 b) are from the sessile arms, and agree 
pretty nearly with those of A. Harveyi. The edge is strengthened by 

*This one is referred to by Dr. Packard, Amer. Naturalist, vol. vii, p. 94, 1873. 
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an oblique, strongly denticulated ring, which, in all the suckers figured, 

including both larger and smaller ones from the short arms, has regular, 
acute, subequal denticles all around the circumference, in this respect 

agreeing with A. Harveyi. The internal diameter of the largest of these 

suckers is .75 of an inch; the external 1.05 inches. They were furnished 
with slender pedicels, attached obliquely on one side. The lingual teeth 

(see Plate XII, fig. 1c, copied from Harting) are in seven regular 

rows, and resemble closely those of Loligo. On that account mainly, in 

a former paper, I proposed to designate it by the name of Loligo Hart- 

ingii. Butsince that time I have been able to study the dentition of the 

species of Architeuthis and Sthenoteuthis, and now refer Harting’s spe- 

cies to Architeuthis, without hesitation, although the dentition is poorly 

figured. Professor Steenstrup, in a letter tome subsequent to the pub- 

lication of my former papers, also expressed the opinion that Harting’s 

specimen belongs to A. monachus. If distinct, however, as is possible, 
it may be called Architeuthis Hartingit. 

The other species described by Harting was from the Indian Ocean, 
and belongs to the genus Hnoploteuthis (Plate XII, fig. 4, jaws). 

In this genus there are large, sharp, curved claws (see Plate XV, figs. 

5, a, b), both on the club of the tentacular arms and on the sessile arms, 
in place of the suckers of ordinary squids. The teeth of the odonto- 

phore, in Harting’s species, are remarkably small and simple (see fig. 

5, c, d, after Harting). As this species does not appear to have had a 

special name, I propose to call it Hnoploteuthis Hartingii. 

D’Orbigny* gave the name HLnoploteuthis Moline to a large species, of 

which the body was estimated to be about 4 feet long, found floating 

and mutilated in the South Pacific, south latitude 30° 44’, west longitude 

110° 33’, by Banks and Solander, in 1769, on Captain Cook’s second 
voyage. Of this, fragments are preserved in the Museum of the College 

of Surgeons, London.t 
A similar species, perhaps based on the same specimen, was recorded 

by Molina, from off the coast of Chili, as Seppia unguiculata. 
Lieutenant Bouyer, of the French steamer “ Alecton,” encountered a 

huge Cephalopod, in November, 1860, between Madeira and Teneriffe. 

Its body was estimated to be between 15 and 18 feet in length. A long 

and laborious attempt was made to capture it, and a slip-noose was 

passed around the body, but on attempting to hoist it on board, the rope 

cut through the soft flesh and the tail alone was secured. A sketch of 

the animal was made by one of the officers. 

The original account of this occurrence, given in the Comptes-Rendus 

of the French Academy of Science for 1861, is as follows: 
M. Flourens read the following report made to the minister of the 

marine by M. Bouyer, lieutenant commanding the “Alecton.”t 

* Histoire Nat. des Céphalopodes Acétabuliféres, p. 339, 1845. ner 
tSee also Todd’s Cyclopedia of Anatomy and Physiology, i, p. 529. 
t Comptes-Rendus Acad. of Sciences, vol. liii, p. 1263. For the following transla- 

tions I am indebted to Mr. Sanderson Smith. 



— 

264 REPORT OF COMMISSIONER OF FISH AND FISHERIES. [54] 

“SAINTE CROIX DE TENERIFFE, 
‘66 A lecton,’ December 2, 1861. 

‘“‘Monsieur le MINISTRE: I have the honor to inform your excellency 

that I anchored at, Ténériffe the 1st of December, at eight o’clock in the 

morning. 

“From Cadiz to Ténériffe, that is to say, from the 27th of November 
to 1st of December, I have encountered the most favorable weather; 
thus, making use of my sails, setting the safety-valve at 0.30—in a word, 

economizing fuel as much as possible, I have been sometimes able to re- 
duce the consumption to 6 tons a day, going to 7 or 8 knots, with a 

moderate breeze from the northeast. 

“A singular incident has marked my voyage. On the 30th of Novem- 

ber, 40 leagues from Ténériffe, at two o’clock in the afternoon, I encoun- 

tered a monstrous animal which I recognized for the gigantic cuttle-fish 

[poulpe géant], the contested existence of which seems to have been 

consigned to the realm of fable. 

“Winding myself in the presence of one of these strange beings that 

the ocean sometimes produces from its depths as if to offer defiance to 

science, I resolved to study nearer by, and try to gain possession of it. 

‘Unfortunately, a heavy swell, taking us on the side, caused the ‘Alec- 

ton’ to roll irregularly, and interfered with the evolutions, whilst the 

animal itself, though almost always at the surface of the water, moved 

itself with a kind of intelligence, and seemed to wish to avoid the vessel. 
‘‘After several encounters, which permitted only of its being struck by 

several balls, I succeeded in approaching near enough to place a har- 

poon in it, as well as to get a running noose around it. ‘We were pre- 

paring to multiply the fastenings when a violent movement of the ani- 

mal caused the harpoon to come out; the part of the tail where the cord 

was fastened broke off, and we brought on board only a fragment, weigh- 

ing 20 kilograms [about 44 pounds]. 

‘*We had seen the monster near enough to make an exact painting of 

it. Itis the giant squid [encornet], but the form of the tail seems to 
make of it an undescribed variety. It seemed to measure 15-18 feet to 

the head, shaped like a parrot’s beak, and enveloped by 8 arms, from 

5 to 6 feet long. Its appearance was frightful, its color a brick-red, and 

this half-formed being [étre ébauché], this colossal and slimy embryo, has 

a repulsive and terrible appearance. 

“‘Both officers and men begged me to have a boat lowered and to go 

and seize again upon the animal and bring it alongside. They would, 

perhaps, have succeeded, but I feared that in this hand to hand encoun- 

ter the monster might throw his long arms, furnished with suckers, over 
the sides of the boat, upset it, and perhaps strangle some sailors with 

his formidable scourges, charged with electrical effluvia. 

“T thought that I ought not to expose the lives of my men to satisfy 

a sentiment of curiosity, even though this curiosity had science for its 

basis, and, notwithstanding the fever of excitement which accompanies 
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such a chase, I was obliged to abandon the mutilated animal, which, by 
a sort of instinct, seemed to carefully avoid the vessel, dived, and passed 
froin one side to another when we again approached it.” 

The following is a translation of a letter addressed to M. Moquin 

Tandon by M. Sabin Bertholet, consul of France, which was also read 

before the Academy. It contains some additional particulars: 

“SAINTE CROIX DE TENERIFFE, December 12th, 1861. 
“On the 2d of November last the steam dispatch-boat ‘Alecton,’ com- 

manded by M. Bouyer, lieutenant commanding, anchored in our har- 

bor on its way to Cayenne. This dispatch-boat had encountered in the 

sea, between Madeira and Ténériffe, a monstrous cuttle-fish [Poulpe|, 
which was swimming at the surface of the water. 

‘This animal measured from 5 to 6 meters in length, without count- 

ing its eight formidable arms, covered with suckers, which crown its 

head. Its color was brick-red. Its eyes, not rising above the sur- 

face of the head, had a prodigious development and frightful fixity. Its 

mouth, shaped lke a parrot’s beak, might have measured [offrir] 

about half a meter. its body, spindle-shaped, but very much swollen 

towards the center, presented an enormous mass of which the weight 

has been estimated at more than 2,000 kilograms [4,400 pounds]. Its 
fins, situated at the posterior extremity, were rounded into two fleshy 

lobes of very great size. It was on the 30th of November, about 

half-past twelve, that the crew of the ‘Alecton’ perceived this terrible 

Cephalopod swimming alongside. The commander immediately stopped 

the vessel, and notwithstanding the dimensions of the animal he ma- 
neuvered to obtain possession of it. A running noose was arranged 

in order to catch it, guns were loaded, and harpoons prepared in all 

haste. But at the first balls which were fired at it the monster dived, 

passing under the vessel, and speedily reappeared on the other side; 

again attacked with harpoons, and after having received several shots, 

it disappeared two or three times, each time showing itself some min- 

utes afterwards at the surface of the water, agitating itslong arms. But 

the vessel followed it continually, or slackened its speed according to the 

movements of the animal. This chase lasted more than three hours. 

The commander of the ‘ Alecton’ desired, at any cost, to dispose of this 

enemy of a new kind; still, he did not dare to risk the lives of his sailors 
by lowering a boat, which this monster might upset by seizing it with 

a single one of his formidable arms. The harpoons, which were thrown 

at it, penetrated into the soft flesh and came out without success ; sev- 
eral balls had traversed it uselessly. However, it received one which 

Seemed to wound it grievously, for it immediately vomited a great 

quantity of foam and blood mixed, with glutinous substances which had 

a strong odor of musk. It was at this instant that they succeeded in 

seizing it with the running noose; but the rope slipped along the elastic 

body of the mollusk, and stopped only near the extremity where the 



266 REPORT OF COMMISSIONER OF FISH AND FISHERIES. [56] 

two fins originate. They tried to hoist iton board. Already the greater 

part of the body was out of water, when the enormous weight of this 

mass caused the running noose to penetrate the flesh and separated the 

posterior part from the rest of the animal. Then the monster, released 
from this noose, fell back into the sea and disappeared. They showed 

me, on board the‘ Alecton,’ this posterior part. Isend youa sufficiently 

exact drawing of this colossal poulpe, made on board by one of the of- 

ficers of the ‘ Alecton.* 

‘JT ought to add I have myself questioned old fishermen of the Cana- 

ries, who have assured me that they have several times seen, in the open 

sea, great reddish calamaries, 2 meters or more long, which they did 

not dare to capture.” 

Messrs. Crosse and Fischer have, from the figure and this narrative 
of the officers,t proposed to establish for this specimen a species, which 

they named Loligo Bouyeri. The figure is imperfect, but evidently rep- 

resents a ten-armed cuttle-fish, though only eight arms are shown, and 

’ the tail is represented as truncated.t In fact, these figures and the de- 
scription are not sutticient to indicate specific or exact generic characters. 

The eight short arms, shown in the figure, are stout, tapered, and less 

than half the length of the head and body together. It was most prob- 

ably a species of Architeuthis, to judge from the caudal fin, described as 

consisting of two lobes of small size. It may be designated provision- 

ally as Architeuthis Bouyeri. 

In a popular work entitled ‘ Les Monstres Marins,” by Armand Lan- 

drin, Paris, 1867, there is also a detailed account of this encounter, 

which, while agreeing in most points with those already quoted, con- 

tains some additional particulars. Although it is put in quotation- 

marks, and is stated to be by M. Bouyer himself, the original place of 

publication is not given, and I have not been able to ascertain its 

origin. In this account the eyes are said to have been “flat, glaucous, 

and as large as saucers [assiettes].” “The part of the tail that we had 
on board weighed 14 kilograms; it was of a soft substance, exhaling 

a strong odor of musk. The part which corresponds to the backbone 

{pen} began to attain a sort of relative hardness. It broke easily, with 

an alabaster-white fracture. The entire animal, according to my esti- 

mate, weighed two or three tons [4,000 to 6,000 livres]. It blowed 
[soufilait| energetically, but I did not observe that it ejected the black 

ish substance by means of which the small calamaries of Newfoundland 

destroy the transparency of the water in order to escape from their 

enemies. ‘The sailors told me that they had seen to the south of Good 

Hope poulpes similar to this, although of less size.” 

The description in this work is accompanied by a cut representing 

*This colored drawing was shown to the academy. 

t Journal de Conchyliologie, 3d ser., vol. ii, p. 188, 1862. See, also, Tryon’s Manua 

of Conchology, vol. i, p. 87, pl. 59, 1879 (figure copied from ‘‘ The Universe”’), 

¢ One of the published figures, as explained above, shows ten arms and all the other 

essential characters of Architeuthis. 
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the creature swimming just beneath the surface of the sea. This is 
unlike either of the other two illustrations that I have seen, but the 
origin of this figure is not given. In the popular work “The Ocean 

World,” by Louis Figuier (London edition, 1869, p. 462), there is also an 

account of this encounter, which is for the most part a translation 

from the original accounts given above, accompanied by a figure which, 

as the author states, “‘is copied from M. Berthelot’s colored representa- 

tion of this scene.” This is a very fair representation of a genuine Archi- 

teuthis, and is of especial interest, if we recollect that when this figure 

was made there was no figure extant, nor any authentic description of 

the form and structure of Architewthis. The head is undoubtedly rep- 

resented too large, but the form and proportion of the, body caudal fin, 
arms, and tentacles are very much like those of the Newfoundland ex- 
amples. 

Popular accounts of this, as well as of other large Cephalopods of ear- 

lier occurrence, are contained in many other general works besides those © 

referred to above. * 

In “Les Monstres Marins” (p. 44), referred to above, there is the 
following account, inclosed in quotation marks, but without any state- 
ment of the source from which it was taken: 
“An American captain, whom I knew very well, in New York,” says 

B. H. Révoil, “told me that in 1836, when he was in the neighborhood 

of Lucayes Islands, his ship had been attacked by a cuttle-fish, which, 

stretching out its gigantic arms, had reached and dragged into the sea 

two men of his crew. With a blow of his hatchet, the chief steersman 

cut off one of its arms. This monstrous appendage measured 34 meters 

(114 feet) in length, and its thickness was that of aman. I have seen 

this curious specimen of natural history in the museum of Mr. Barnum, 
in New York, where it is preserved, shriveled and folded on itself, in an 

enormous jar full of alcohol.” 

Some of our older readers may, perhaps, have seen such a specimen in 

‘Barnum’s Museum, which, however, has not been regarded in this coun- 
try as a very reliable source of scientific information on such subjects. 

Possibly this specimen, as well as the story, may have been an ingenious 

invention. / 
According to Jeffreys (British Conchology, vol. v, p. 124), a huge 

Cephalopod was stranded in 1860 or 1861, between Hillswick and Scal- 

loway, on the west of Shetland. ‘‘From a communication received by 

Professor Allman it appears that the tentacles were 16 feet long, the 

pedal arms about half that length, and the mantle-sac 7 feet; the man- 

tle was terminated by fins; one of the suckers examined by Professor 
Allman was ? inch in diameter.” 

Mr. Kent, in the articlest already referred to, mentions a sessile arm 

* Among these popular works, of permanent value, containing such accounts should 

be cited ‘‘The World of the Sea,” translated and edited by the Rev. H. Martyn Hart, 

London, Cassell, Petter & Galpin, from ‘‘Le Monde de la Mer,” by M. Moquin Tandon, 

t Proceedings Zoological Society of London for 1874, pp. 178 and 493. 
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of a giant Cephalopod which has been long preserved in the British 

Museum, but of which the origin is*unknown. He states, in the first 
article, that it is just 9 feet long and 11 inches in cireumference at the 

base, tapering off to a fine point. There are about 150 suckers in each of 

the two alternating rows, those at the base being .75 of an inch in 

diameter. 

In his second article he refers this arm doubtfully to Ommastrephes 

todarus, and gives the following description : 

“The length of this arm, from one extremity to the other, is just 9 

feet; the circumference at the base 11 inches; and from this it grad- 

ually decreases, terminating in a fine point. The suckers are arranged 

in two rows throughout the extent of the arm, numbering, approxi- 

mately, 150 to each row, or a total of 300 to the whole organ. YF orty- 

three suckers only are stationed on each side in the first or proximal 

half of the arm; one hundred on each side oceupy the whole length, 

with the exception of 14 inches, this smaller length including the re- 

maining fifty on each side, which are very minute and crowded together. 

The comparative distances between the suckers throughout the whole 

length in each row are as follows: Between the first and second sucker, 

14 inches; half way up the arm, 1 inch; at three-quarters of the entire 

length, $ inch; and within 6 inches of the distal extremity, 4 inch. 

The relative diameters of the suckers at similar distances are: At the 

base, extreme outside measurement, 3? inch; inside measurement of 

corneous ring, $ inch; and, those suckers a little past the first few being 

the largest, half way down, 4 inch outside and $ inch inside measurement; 
at three-quarters length, + inch; and at 6 inches from the extreme 

point, } inch outside measurement, gradually diminishing from here to 

the size of a pin’s head. 

‘“The shape and structure of the suckers upon this British Museum 

specimen agree with those of Ommastrephes todarus, as given by D’Or- 
bigny, corresponding also with those figured by Harting, referred by 

him to the same species, and anticipated by the same authority to be 

also identical with Professor Steenstrup’s Architeuthis dux. More mi- 

nutely they may be described as hemispherical in shape, the stalk or 

peduncle being attached laterally at the base of the hemisphere, the 

point of insertion of the same in the cup being marked by a conspicuous 

pit-like depression. The horny ring is obliquely set, and much deeper 

at the side opposite the insertion of the stalk; the inner margin is ser- 

rated; and in most examples the serratures bordering the deeper side 

are considerably larger than in the other portions of the circumference; 

in some instances the serratures, except at the particular point men- 

tioned, are altogether aborted, having the inner margin of the ring quite 

smooth; in other examples, and more especially among the larger suckers, 

the teeth or serratures are equal or subequal. The average number of 

the teeth of the largest rings is twenty.” 

Mr. Kent, unfortunately, does not state to which pair this arm 
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belongs. But from his description of the two forms of suckers, it is 
probably one of the lateral arms, if it is in this respect like our young 

A. Harveyi (No. 24). It evidently belongs to an Architeuthis, and is 
very near to our A. princeps. 

In the Zoologist, London, 2d series, No. 118, p. 4526, July, 1875, there 
is an article entitled “Notice of a gigantic Cephalopod (Dinoteuthis 

proboscideus), which was stranded at Dingle, in Kerry, two hundred 

years ago. By A. G. More, F.L.8.” The article is chiefly a reprint of 

the rude but interesting popular accounts written at the time of the 

capture, and upon these Mr. More proposed to tound a new genus and 

species. The character which he mainly relied upon, as of generic value, 

is the power of projecting the beak in the form of a proboscis. But this 

is habitually done by the various common species of Ommastrephes, Lo- 

ligo, &c., and perhaps by all ten-armed Cephalopods. There is not suf- 

ficient evidence, from the published accounts, that this specimen differed 

in any way from the Architeuthis monachus. It was described as 19 feet 

in total length; the long arms having been mutilated, the part remain- 

ing was 11 feet long, and as thick as a man’s arm; the short arms varied 

from 6 to 8 feet in length, and were as thick as a ees leg, and had two 

rows of large serrated suckers; the proboscis (buccal mass with beak) 

was the size of a man’s fist; the beak was ‘“ somewhat like to an Kagle’s 

bill, but broader.” The whole animal was said to have been as large as 
a large horse. The length of the head and body together was 8 feet. 

Mr. More has kindly sent me a tracing from the original figure. This 

shows a broad, oval, flat body, and a small caudal fin. The body or 

mantle had evidently been split open and spread out flat. 

This fact is also evident from the original descriptions, reprinted by 

Mr. More, in which the sides of the mantle are described as follows: 

‘‘Over this Monster’s back was a mantle of a bright Red Color, with a 

fringe round it; it hung down on both sides like a Carpet on a table, 

falling back on each side, and faced with white.” The liver, according 

to the descriptions, had been removed: ‘“‘ When it was dead and opened 

the liver wayed 30 pound.” The proboscis had also been removed be- 

fore it was exhibited, and it is therefore very probable that the figure 

and descriptions represent it as more extended than was natural. 

The measurements given indicate a specimen smaller than several of 

the American examples, and but little if any larger than our No. 5, from 

Logie Bay. 

The more important of these ancient letters are here reproduced: 

“Letter No. 2, from Thomas Hooke (Dublin) to Mr. John Wickins (Lon- 
don) December 23, 1673. 

‘¢ LOVING FRIEND: I send you this onely pursuant to my former of the 

Fish, which I now confirm to be as I gave you the first Account with 

this addition of certainty, that knowing the man by name James Stew- 

ard, and hearing two or three nights since of his being at a Printers 
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neer our house to get the Lord Lieutenants Order Printed, which he 
gave him for exposing what he hath of the fish to view, I sent, desiring 

to speak with him, and he came, having then the Picture with him of 

the Fish, and he gave me himself the full account of it, viz. 

“That in the month of October last, I think about the 15th day he 

was alone riding by the sea-side, at Dingle-I-cosh and saw a great thing 

in the Sea, which drew his eye towards it, and it came just to him; when 

he discerned the horns it began to look frightfully, he said he was some- 

times afraid to look on it, and when he durst look on it, it was the most 

splendid sight that ever he saw; The Horns were so bespangled with 

those Crowns, as he calls them; they shewed he saith like Pearls or 
precious Stones; the Horns it could move and weild about the Head as 

a Snail doth, all the ten; the two long ones it mostly bore forwards, the 

other eight mov’d too and fro every way ; When it came to shore its 

fore parts rested on the shore, and there lay; He got help after awhile, 

and when he saw it stirred not to fright them, he got ropes and put 

them about the hinder parts, and began to draw it on shore, and saw it 
stir’d not to hurt them, they grew bold, and went to pull with their hands 

on the Horns, but these Crowns so bit them, that they were forced to quit 

their hold; the crowns had teeth under every one of them, and had a 
power to fasten on anything that touched them; they moved the Horns 

with handspikes, and so being evening they left it on the shore, and 

came in the morning and found it dead. The two long Horns are about 

one 11 foot, the other 9; the other 8 Horns, about 6 and 8 foot long a 

peice, and as thick as a man’s arm every one of them. He hath brought 

up to Dublin but two short Horns of the Crowned ones, and the little 

Head, being not able to bring the rest the way is so long. 

“The certainty is attested by many at the place, and is no doubt a 

very certain truth, the mantle was all red on the out-side, which for the 
colour sake he kept a peice of it, it was five inches thick, and white un- 

der; when they cut the Fish it had not a drop of blood, nor scale, nor 

fin, my man took a draught of the Picture which I have here enclosed, 

he said it was as big as any horse as ever he saw, it had no leggs. 

‘Your loving friend, 
“THOMAS HOOKE.” 

“ Letter No. 3, from Thomas Clear to his son, dated Drangon, neer Clonmell, 

December 19, 1673. 

“DEAR Son: I did the last week write to you, which I hope you 

have received, to which I refer you. This inclosed paper is a form of a 

strange and monstrous Fish, that was cast on shore in the County of 
Kerry in Ireland, about a month since by a storm, you need not doubt 

the truth of it, for I have myself seen part of it, and have one of the 
Crowns by me to produce, I refer you to the paper for a relation of it; 
remember your duty both to God and man; be carefull in both, and the 
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Lord direct you with all our Dear loves to you and all friends, concludes 
him that is your very affectionate loving Father. ; 

“THOMAS CLEAR.” 

‘6 The Monster Described. 

“This Monster was taken at Dingle-I-cosh in the county of Kerry, 

' being driven up by a great storm in the Month of October last 1673; 

having two heads, one great head (out of which sprung a little head 

two foot, or a yard from the great head) with two great eyes, each as 

big as a pewter dish, the length of it being about nineteen foot, bigger 

in the body than any horse, of the shape represented by this figure, 

having upon the great head ten horns, some of six some of eight or ten, 

one of eleven foot long, the biggest horns as big as a man’s Leg, the 

least as his wrist, which horns it threw from it on both sides; And to it 

again to defend it self having two of the ten horns plain, and smooth 

that were the biggest and middle horns, the other eight had one hundred 

Crowns a peece, placed by two and two on each of them, in all 800 

crowns, each Crown having teeth, that tore any thing that touched 

them, by shutting together the sharp teeth, being like the wheels of a 

watch, The Crowns were as big as a man’s thumb or something bigger, 

that a man might put his finger in the hollow part of them, and had in 

them something like a pearl or eye in the middle; over this Monster’s 

back was a mantle of a bright Red Colour, with a fringe round it, it 

hung down on both sides like a Carpet on a table, falling back on each 

side, and faced with white; the crowns and mantle were glorious to 

behold: This monster had not one bone about him, nor fins nor scales, 
or feet, but had a smooth skin like a man’s belly. It swoom by the 
lappits of the mantle; The little head it could dart forth a yard from 

the great, and draw it in again at plesure, being like a hawk’s beak 

and having in the little head two tongues by which it is thought it 

received all its nourishment; when it was dead and opened the liver 
wayed 50 pounds. The man that took it came to Clonmel the 4th of 

this instant December, with two of the horns in a long box with the 

little head, and the figure of the fish drawn on a painted-cloth, which 

was the full proportion of it, and he went up to Dublin, with an intent 

to shew it to the Lord Lieutenant.” 

** Letter No. 4, manuscript. 

“In a Letter from a very Sober person in Dublin dated 27th of 

December 1673, 
“Yesterday I went to See part of the Sea Monster, which was taken 

at Dingle, viz. the two Bigg Hornes and the little head, the Hornes are 

neare foure foot long, and about six inches thick towards the Root, and 
full of little Coronetts about the Compass of a groat, and teeth in every 
one of them, they were fixt to the Horne, with a string like a Veine, by 

which I conceive they received Nourishment, rather then that the nour- 
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ishment should be conveyed through them downe the Hornes to the 

Beast. The head was not soe bigg as my fist, the mouth and two hard 

shells upon it very black and: shap’d somewhat like to an Eagles Bill, 

but broader; In the mouth there was two tongues, and (as the Man 

declared that tooke this monster) the Beast had naturall power to draw 

this head in or putt it out of the Body as necessity required.” 

In the Zoologist, June, 1875, p. 4502, and August, p. 4569, and in the 

August number of the Annals and Magazine of Natural History, vol. 
xvi, p. 123, Mr. More also gave an account of the capture, and briefly 

described the beak, odontophore, and portions of the tentacles and arms 

of another specimen, taken off Boffin Island, on the west coast of Ive- 

land, April, 1875. The tentacular arms are said to have been 30 feet 
long; the expanded portion, 2 feet 9 inches; the large central suckers, 

nearly 1 inch in diameter; those of the outer rows, .5 of an inch; one 

short arm is said to have been 8 feet long and 15 inches in circumference 

at the base when fresh. It had small suckers without teeth on the 

horny rings, on the ‘ wrist’ of the ‘club’ and scattered along the tentacular 

arms, as do our specimens. The rounded tubercles that always accom- 

pany these smooth-rimmed suckers are not mentioned, but doubtless 

they were also present. The beak was 5.25 inches long and 3.5 inches 

broad, dark reddish brown, “ with a large tooth in both margins of the 

inner mandible and a much smaller notch on each side of the outer 

mandible.” 

Mr. More believed this to be distinct from the Newfoundland species, 

and referred it to A. dwxr, but his description agrees ciosely with the cor- 

responding parts of A. Harveyt (No. 5) described by me, except im the 

relatively somewhat greater .size of the sessile arms at base. In this 

respect, however, it is equaled or surpassed by our No. 14, and by others 

of the Newfoundland examples. This may also be only a peculiarity of 

the female. The measurements indicate a specimen intermediate in size 

between our Nos. 5 and 14, but the description is not sufficient to indi- 

cate with certainty to which of our species it was nearest related. <A 

more detailed description, with figures of the suckers and odontophore, 

would probably settle this point. Mr. More supposed that the lateral 

suckers of the tentacular club were larger in his example than in A. 

Harveyi, but that is not the ease. 

Prof. G. O. Sars, in his recent work (Mollusca Reg. Arct. Norvegie, 

p. 377), also mentions a specimen of Architeuthis (12 feet long) cast 

ashore on the Norwegian coast, at Foldenfjord, in 1874. He refers it 

doubtfully to “A dux Steenstrup” (from the Kattegat), by which we 

should understand A. monachus, without doubt. 
In “Nature,” vol. xxii, No. 25, October 21, 1880, p. 585, under the 

caption “An Octopus,” there is an account of the stranding of a large 

Cephalopod, early in October, at Kilkee, County Clare, Ireland, from a 
letter of the Rev. Rk. J. Gabbett. The description, though very imper- 

fect, is sufficient to show that it was not an Octopus, but probably an 
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Architeuthis, which had lost its tentacular arms, as is often the case 
with stranded specimens. The length of the head is given as about 3. 

feet, and its diameter is given as 1$ inches—probably a mistake for 14 

feet. The more.important points are as follows: “Its arms had beem 

partially broken; there were eight of them, each as thick as a strong 

man’s upper arm, and beneath each were two rows of suckers like cup- 

ping-glasses, more than a shilling size in circuit. When perfect, each 

of these arms must have been from 12 to 15 feet long, and from the 
point of one arm to that of its opposite was a length of nearly 30 feet. 

The animal’s length, from the insertion of its suckers to the end of its 
body, must have been nearly 20 feet—perhaps more. Its mouth, like a 
parrot’s beak, was as large as two joined hands of a large man, with 

the fingers outstretched. It weighed about 4 ewt.” 

Examples from the Indian Ocean and New Zealand. 

In the Journal de-Zoologie, vol. iv, No. 2, p. 88, 1875, M. Paul Gervais 
has given a partial summary of the gigantic Cephalopods previously 

known, and has mentioned an additional species (Architeuthis Mouchezt 
Vélain), of which portions were brought to Paris by M. Vélain, from the 

Island of Saint Paul, Indian Ocean, where it was cast ashore in Novem- 
ber. He also quotes the brief notice of the animal by M. Vélain (in 
Comptes-Rendus, t. xxx, p. 1002, Séance du Avril 19, 1875). It is stated 
that this example belongs to the same group with Ommastrephes. A 

description and a rude figure of it, made from a photograph taken in 

the position in which it lay upon the shore, has also been published by 

M. Vélain in the Arch. de Zool. Exper., vol. vi, p. 83, 1877. The figure 

has been copied in Tryon’s Manual of Conchology, vol. i, pl. 82. Ac- 

cording to this figure, the tentacular arms were very long and the short 

arms were truncated, probably owing to mutilation. One of the tentacu- 

lar arms was saved, and, with the beak, was preserved in Paris. The 
caudal fin was narrow and lanceolate, adhering to the sides of the body 

by its entire length. In the latter feature this is very different fron: 

any of the northern species. 

In the Archives de Zool. Experimentale, vol. vi, 1877, M. Vélain has 

proposed a new genus (Mouchezia) for this specimen. The peculiarity 

of the pen appears to be the only character of any special importance 

referred to by him. 

Mr. T. W. Kirk, in the Transactions of the Wellington Philosophical 
Society, for October, 1879, p. 310, has published accounts of the occur- 

rence of five specimens of ‘ giant cuttle-fish” on the coast of New Zeal- 

and: 

No. 1. The first of these was cast ashore at Waimarama, east coast, 

in September, 1870. Of this the beak was preserved and sent to Mr. 

Kirk by Mr. Meinertzhagen, whose account of the occurrence, with a 

rather crude description and some measurements made by an eye-wit- 

ness, Mr. Kirk has printed. He gives no description of the beak, un- 

S. Miss. 59 18 
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fortunately. The dimensions given are as follows: Length from tip of 

tail to root of arms, 10 feet 5 inches; circumference, 6 feet; length of 
arms, 5 feet 6 inches. ‘The beast had eight tentacles, as thick as a 
man’s leg at the root; horrid suckers on the inside of ‘them, from the 
size of an ounce bullet to that of a pea at the tip; two horrid goggle 
eyes; and a powerful beak between the roots of the arms. His head ap- 
peared to slip in and out of a sheath. Altogether he was a most repul- 

sive looking brute.” 

It is probable that this specimen had lost its two tentacular arms be- 

fore death, and that it was actually of the same species as the other 
specimens recorded by Mr. Kirk. Mr. Kirk, however, seems to think 
that the above description refers to an Octopod. 

No. 2. ‘The beak of number 2 was deposited in the Colonial Museum 

by Mr. A. Hamilton. The animal was captured at Cape Campbell by 

_ Mr. C. H. Robson, a member of this society, who very kindly furnished 
me with the following information. Writing on the 19th June, 1879, he 

Says: 
“6 Tn reply to yours of the 12th about the cuttle-fish, I may state that 

while stationed at Cape Campbell I found several specimens of large 

size, all, however, more or less mutilated, except one, the beak of which 

I gave to Mr. Hamilton. It was alive and quite perfect, the body being 

7 feet long, eight sessile arms 8 feet long, and two tentacular arms 12 

feet. I am, however, only writing from memory. Mr. Hamilton has 

the exact measurements, and I remember distinctly that the total length 

was close on 20 feet.’ 
‘‘T am sorry to say that Mr. Hamilton has mislaid the notes and meas- 

urements, but those given above cannot be far out.” 
No. 3. The third specimen was examined and measured by Mr. Kirk, 

personally, where it lay on the beach. He also made a drawing of it, but 

it has not yet been published to my knowledge. It was found on the 

beach at Lyall Bay, May 23, 1879, by three boys. Mr. Kirk states that 

it had been somewhat mutilated by the natives before he saw it, and the 

pen or bone had been cut across; but he preserved all the pieces of the 

pen, the beak, tongue, and some of the suckers. Most of the suckers 

had been torn off. 

‘The length of body from tip of tail to anterior margin of the mantle 

was 9 feet 2 inches, and 7 feet 3 inches in circumference; the head from 
anterior margin of mantle to roots of arms, 1 foot 11 inches; making the 
total length of the body 11 feet 1 inch. The head measured 4 feet in 

circumference. The sessile arms measured 4 feet 3 inches in length, and 

11 inches in circumference. Each of these arms bore thirty-six suckers, 

arranged in two equal rows (as shown by the scars), and measuring from 

+3 to 4 of an inch in diameter. Every sucker was strengthened by a 

bony ring armed with from forty to sixty sharp incuryed teeth. The 
tentacular arms had been torn off at the length of 6 feet-2 inches, which 
was probably less than half their original length. 
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‘‘The fins were posterior, and were mere lateral expansions of the 
mantie. They did not extend over the back, as in the case with Onycho- 

teuthis, &c. Hach measured 24 inches in length and 13 inches in width. 
‘The cuttle-bone, when first extracted, measured 6 feet 3 inches in 

length and 11 inches in width, but has since shrunk considerably. It 

was broadly lanceolate, with a hollow conical apex 1} inches deep.” 

No. 4. “Another specimen, measuring 8 feet in length, was lately 

caught by a fishing party near the Boulder Bank, at Nelson, concerning 

which I have only seen a newspaper cutting, and have not been able to 

obtain particulars.” 

*No. 5. “A fifth was found by Mr. Moore, near Flat Point, east coast. 

A description was sent to Mr. Beetham, M. H. R., who, I believe, in- 
tends communicating it to this society.” 

From the above descriptions it is not possible to decide with certainty 

whether these specimens belong to the Architeuthis-group or whether 

they are more nearly allied to the Onychoteuthis-group, like Moroteuthis, 

for the armature of the tentacular arms is not known. The broad- 

lanceolate form of the pen, with a small conical hood at the end, would 

seem to indicate affinities with Architeuthis, and the presence of true 
suckers on the sessile arms, and small size of the fins, are favorable for 

that view. Altogether, the descriptions indicate that this New Zealand 

species is related to, and perhaps identical with, the one discovered at 

the Island of Saint Paul, and first named by M. Vélain Architeuthis 

Mouchezi. Itis to be hoped that Mr. Kirk will soon give detailed de- 

scriptions and figures of the portions in his possession. 

C.—Examples from the North Pacific. 

The following species, although the specimens when found had lost 

some of their most characteristic parts, appears to be nearly related to 

Onychoteuthis, a genus having sharp claws instead of suckers on the 

‘club’ of the tentacular arms, and a cluster of small tubercles and 
smooth suckers on its ‘wrist, to unite the arms together. It probably 

is nearly related to the group Lestoteuthis, characterized below. 

Moroteuthis robusta (Dall, sp.) Verrill, 1881. 

Ommastrephes robustus (Dall, MSS.) Verrill, Amer. Journ. Sci., vol. xii, p. 236, 
1876. 

Onychoteuthis (Lestoteuthis) robusta Verrill, Trans. Conn. Acad., vol. v, pp. 195, 
246, 252, pls. 23, 24, 1880. 

Plate XIII. Plate XIV. 

This large and very interesting species* was discovered by Mr. W. 

H. Dall, near Tluliuk, Unalashka Island, off the coast of Alaska.t He 

*This is the species referred to as perhaps Onychoteuthis Bergi by Mr. Dall in his 

note upon large Cephalopods, in the American Naturalist, vol. vii, p. 484, 1873. 

t The first specimen was found by Mr. M. W. Harrington, of Mr. Dall’s party, on the 

west shore of Amaknak Island, Captain’s Harbor, Unalashka, April 26. 
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found three specimens thrown upon the beach, April 26 and May 8, 

1872. He made descriptions, measurements, and some very valuable 

drawings of them, while fresh. The specimens had all been more or less 

mutilated by the ravens before they were discovered. He preserved the 

pharynx, beak, and odontophore of No. 1, part of the ‘bone,’ a piece 

of the caudal fin, and the basal part of one of the ventral arms, with five 

of the suckers adhering, from one of the other specimens (No. 2), and 
has generously placed them in my hands for examination, together with 

his drawings, measurements, and notes. 

The parts remaining of the largest specimen (No. 3) when found had 

a total length of 427°" (14 feet), but the ends of the tentacular arms had 

been destroyed; length from tail to base of tentacular arms, 559°" (8 
feet, 6 inches); to front edge of mantle, 232.4°" (7 feet, 74 inches); width 
across fins, 107°" (42 inches); diameter of body, 45.7" (18 inches); slen- - 
der basal portion remaining of tentacular arms, 155° (61 inches); their 

diameter, 6.3°° (2.5 inches); short arms (ends gone), 76°" to 102 ™ (30 

to 40 inches); length of pen, 226°" (7 feet, 5 inches). 

According to Mr. Dall’s note the color was reddish, in fine red dots 
on a whitish ground, with a darker stripe on the outer median line of 

the arms. The eyes were bluish black, furnished with lids, and with a 
small sinus in front; diameter of the opening, 2.5% (1 inch). 

The mandibles retracted into a short, yellow, puckered muzzle, 

which was included in a longer, plain, proboscis-like tube, extending 

an inch or two beyond. Siphon, short and thick.* Region of the eye 

somewhat raised. The nuchal collar is well marked, and slightly above 

it, on each side, is a raised epidermal ridge, from which three wavy 

raised crests or frills, attached at their inner edge, pass obliquely back- 

ward, on each side. No cranial cartilage was observed. Mantle firm 
and dense. The neck has one median dorsal and two ventral facets, 
long, oval-shaped, with a median depressed line, but otherwise smooth 

and white; the dorsal moves on a smooth part of the inside of the man- 
tle; the ventrals move on similar raised facets of the mantle beneath. 
The caudal fin was rather broad, lanceolate or spear-shaped, acute at 

tip. Gills yellowish olive, with obliquely transverse lamine. Gizzard 

yellowish, the muscles laid like a coil of spun-yarn, in layers transverse 

to one another. 

The pen (Plate XIII, figs. 4, 5) was gone from the first specimen 

(No. 1) and broken in the others. It was found unattached in the dor- 
sal cavity. It had a thickened median rib, but becomes very thin at 
the sides, and is divided by sharp, stiff ribs or folds into three longi- 

tudinal areas on each side (Plate XIII, fig. 6). The posterior end is 
one-sided, funnel-shaped close to the tip, which is inserted into a long, 

round, thick, firm, cartilaginous cone, which tapers to a point posteri- 

* No valve is shown in Mr. Dall’s sketches. 

we 
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orly. The portion of the pen (of No. 2) preserved* and forwarded to 
me includes all the cone and a part of the posterior end of the quill-por- 

tion, attached within the concavity of the cone (Plate XIV, fig. 7). 

The anterior end of the cone is concave and very obliquely terminated, 

the dorsal side extending forward some distance along the dorsal side 

of the quill. The whole length of the preserved cone (doubtless much 

shrunken by the alcohol) is 44.5 (17.5 inches); of the oblique anterior 

termination 15,25™ (6 inches); greatest diameter 4°" (1.6 inches). The 

cone is nearly round, firm, translucent, brownish or deep amber-color, 

and composed of numerous distinct concentric layers. The coneavity of 

the anterior end firmly embraces the remnant of the funnel of the quill, 

which has numerous small cost converging to the apex; two of the 

dorsal cost are much stronger than the rest, forming a strong ridge 

each side of the smaller median costa, which lies in a deep median de- 
pression or furrow. 

The tentacular arms had lost their clubs; but the part remaining was 

ecylindrical, 2.5 inches in diameter. The other arms were somewhat 

thicker. The few suckers remaining on them were attached by slender 

pedicels, and arranged in two alternating rows; they were furnished 

with horny rims having the edge entire, except where irregularly broken 

away; those of the distal part of the arms were gone. 

The portion of the arm of the second specimen preserved in alcohol 

and sent to me came from the base of the left ventral arm. It is 65°" in 

length; diameter from inner to outer surface, not including marginal 

membrane, 45°"; including membrane, 64°". It is well rounded on the 
inner face, but more flattened on the upper side, while the outer surface 

is broadly rounded; the outer angle has a strong, thick marginal mem- 

brane, 19™" wide (see section of this arm, Plate XIV, fig. 8, ¢). The 
sucker-bearing surface is broad, with a slight marginal membrane along 
each margin (b, b'), rising into broad, flat, somewhat thickened, blunt 

lobes alternating with the suckers. Two alternating rows of firm, 

smooth, rather irregular-shaped tubercles run along the median region, 

between the rows of suckers, with which they alternate, on each side. 

This segment of the arm still bears five suckers, which appear to rep- 

resent the first, second, and fourth pairs, though there may possibly 

have been others before the first of these. They are all similar, rather 

small in proportion to the arm, round, but little oblique, decidedly con- 

vex beneath, and with a rather long, slender pedicel (fig. 8, a). The 

horny marginal rings are dark brown, yellowish at the thin edge, which 

is entire and nearly smooth, except where broken. The largest of these 

remaining suckers are 8.5™™ in diameter outside; aperture, 5°"; height 

of cup, 7"; length of pedicel, 3°". 

~*Mr. Dall states that he attempted to dry the rest of this pen, and that of No. 3, 

but they turned brown, and then black, effloresced, and decomposed. He also states 

that the pen, when fresh, was translucent whitish, and that it changed to brownish 

yellow in the alcohol. 
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The exposed parts of the jaws are black and polished ; their internal 

lamin are reddish brown, becoming translucent yellowish toward the 
margins. 

The upper mandible (Plate XIV, fig. 5) has an elongated, tapered, 

considerably incurved, and sharp rostrum; the notch is rather narrow 
and deep, and a well-developed, triangular, lateral groove runs down 

from the notch for some distance, its upper border being in line with 

the cutting edge of the rostrum. The anterior edge of the ale, so far 
as normally exposed, is nearly straight, but slightly undulated. 

The lower mandible (Plate XIV, fig. 6) has the cutting edges of the 

rostrum slightly concave, with a slight notch close to the tip, which is 

small and incurved; the notch at the base is broad and shallow, bor- 
dered externally by a slight, angulated ridge; the exposed anterior 

edges of the ale have each two slight lobes, but are otherwise nearly 

straight; the ale are broader toward the inner end, which is obtusely 

rounded. 

The lower mandible now measures, from the tip of the rostrum to the 

posterior dorsal border of the mentum, 13°"; tip to the extreme pos- 

terior end of the gular lamina, 50"; to the dorsal angle of the same, 

33™"; tip to the inner end of the ale, 46™"; to the bottom of the notch, 
13™"; breadth of ale, 24°"; transverse breadth at notches, 12™", 

The upper mandible, from the tip of the beak to the end of the 

palatine lamina, is 71™" long; from tip of beak to end of frontal lamina, 

53°"; to bottom of notch, 11°"; length of exposed (dark) portion of 

anterior edge of ale, 14”. 
The odontophore (Plate XIV, figs. 1-4) has a very broad, thin, mar- 

ginal membrane, yellowish white in color, becoming brown and thick- 

ened toward the dentigerous portion, where there is a row of very small, 

thin plates, bordering the outer row of teeth; the ventral portion of the 

dentigerous band is dark brown, regularly convex, and narrowed grad- 

ually to the obtuse end; the dorsal portion is considerably longer, 

abruptly bent backward, with the borders incurved, gradually decreas- 

ing to the posterior end; on this part the teeth become much smaller 

and paler. 
The outer lateral teeth, on the anterior portion, are long, slender, 

sharp, and strongly curved; the median ones are much shorter, with 

a sharp, strongly curved central point, and a very small, almost rudi- 

mentary denticle on each side; the inner laterals are a little longer than 
the median, with a stout incurved point; on the outer side of its base 
there is a small denticle; the teeth of the two outer rows, on each side, 
are simple. 

Length of odontophore, from anterior bend to posterior tip of dorsal 

end, 22""; to tip of ventral end, 14""; breadth of lateral membrane, 
in middle, 11"; of dentigerous belt, anteriorly, 3™". 

The following measurements were made by Mr. Dall from the fresh 

specimens: 
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Table of measurements (in inches). 

No.1 No. 2 No. 3. 

Total length (to mutilated ends of tentacles) --.---..-.000----------------| 80 -+ 110 + 167 + 
Base of arms to tip of tail (head and body) H 6 102 
Base of arms to edge of mantle (head) 10.5 
Edge of mantle to tip of tail (body) ---- Jose 91.5 
Length of tail-fins (insertion to tip).......------- ie 48 
Bread thioriall ns ses- se see eee eee ase nicl seeseeictaseiam els - sss <ess 5 4 : 42 
BST UNTO LD CD tee = aaa ee ee eee ete esas siete meal elena alm 2 mina = 312 89 
ipredd throtpeminkmiGdl eeee ens een eas te a ae ote allele nicl i aeinlo cee oa '='< 12. 25 
Henoth of tentacular/arms) (ends Gone) 22 .ccesscce ec. ---seceen~co-eses se 3 + 61 + 
Length of longest sessile arms (ends gone) ..-----..---.------------se00-- 30 + 23.5 + 40 + 
ame terio Wyo dives eases seen anaes saat ae a citstme serrata eases ce 7.5 ieeasezse| 18 
Bread thabenween IISeLbONS OLMINS” «J7-s-2 Joe sapeios aeelaas sac oalac cena acc) oocsacenes Bes 5 
UDIAMOLCRIONOY O case sce seated tociee teat once sese'ssciciceisitesec'=siciccieccas ea ceaeee 1 1. 25 

The generic affinities of this species must be regarded as still some- 

what doubtful, owing to the absence of the tentacular clubs, and most 
of the suckers of the sessile arms. The characters of the ‘pen;’ of 

the dentition, especially of the median teeth; of the nuchal frills; of 
the siphon; and of the cartilaginous facets, constituting the mantle 

fastenings, all indicate that it belongs in the family Teuthide, near 

Onychoteuthis. But in this family there is a great diversity as to the 

arrangement of the hooks and suckers constituting the armature of the 

arms. Some of these combinations are as follows: 

TEUTHID. 

Sessile arms with suckers only. 

Onychia.—Tentacular club with two central rows of hooks, rows of 
small suckers along each margin, and a cluster of suckers and tubercles 

on the ‘wrist.’ Sessile arms with smooth suckers. (Teleoteuthis V.) 

Onychoteuthis (typical)—Tentacular club with two rows of hooks, 

with an apical cluster of suckers, and with a cluster of suckers and 
tubercles on the wrist. (Plate XV, figs. 6, a-c.) Sessile arms with 
suckers in two rows. 

Ancistroteuthis (typical).—Two central rows of hooks, with proximal 

and apical suckers on the club, as in the last. Pen narrow, widest an- 
teriorly, with a long, terminal, hollow cone. 

Gonatus.—Tentacular club with one or two central median hooks, and 
with numerous, multiserial, small suckers, distally and laterally. Ses- 

sile arms with four rows of suckers, those of the two central rows larger, 
all serrate. 

Sessile arms with both suckers and hooks. 

Abralia.—Tentacular club. with two rows of alternating hooks and 

suckers in the middle, and with a cluster of suckers on the wrist and 

two rows at the tip. Sessile arms with hooks on the basal portion, and 
two rows of small suckers toward the tips. Pen dilated in the middle, 

hooded at the tip. Buccal membrane with suckers. 
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Lestoteuthis (gen. nov.).—Tentacular club with numerous suckers, and 

few large central hooks. Sessile arms dissimilar; lower ones with four 
rows of suckers; upper, with two central rows of hooks, alternating with 

marginal suckers on each side. Pen narrow, with a short, hollow, term- 
inal cone. (Type, L. Kamtschatica Middendorff, sp.) 

Sessile arms with hooks only. 

Verania.—Tentacular club with hooks; sessile arms with hooks in two 
rows. Fins large and broad. Pen lanceolate. 

Acanthoteuthis.—Tentacular and sessile arms with hooks. (ossil.) 

Ancistrochirus.—Tentacular and sessile arms with hooks in two rows. 
Pen lanceolate. Fins extending forward to edge of mantle. 

Enoploteuthis (typical).—Tentacular club with two rows of hooks, and 

with a cluster of small connective suckers and tubercles on the wrist. 

Sessile arms all with hooks, in two rows, extending to the tips. Fins 

short. Pen lanceolate. 
The position of Moroteuthis among the genera enumerated above must 

remain uncertain, for the present, because the armature of the tentacular 
club is unknown. But as it has smooth-ringed suckers on the ventral 

arms, at least at the base, it is probable that the genus is more nearly 

allied to the genera in the first group. But it differs very decidedly 

from all those named, in the form of the pen, and in having a long, solid 

cartilaginous cone, shaped like a large Belemnites, appended to its pos- 

terior end. In respect to this feature of the pen, this genus differs from 

all existing genera, and seems to have affinities with some of the meso- 
zoic fossil genera. 

In Onychoteuthis and Teleoteuthis* the pen has a more or less lanceo- 

late form, with a small posterior hood or hollow cone, without a solid 

appendix. Gonatus and Lestoteuthis not only differ from Moroteuthis in 

the pen, but have four rows of serrated suckers on the ventral arms. 
The genus Ancistroteuthis (type A. Lichtensteinti) agrees somewhat 

better in the form of the pen, which is widest near the anterior end, from 

whence it tapers back to a long and oblique, compressed, posterior, 

hollow cone, but without a solid appendix at the end. It has numerous 

longitudinal nuchal crests, like Onychoteuthis. 
It is not improbable that it may become necessary to establish a dis- 

tinct family for Moroteuthis, when its armature becomes known. In that 

ease the family should be called Moroteuthide. 
¥ 

. LESTOTEUTHIS Verrill, 1880. 

The characters of Lestoteuthis Kamtschatica, which I proposed to take as 

the type of this generic group, are not yet fully known. The peculiari- 

*This name is proposed as a substitute for Onychia Lesueur, 1821 (non Hubner, 1816). 

The type-species is 7. carribwa (Les., sp.). 7. platyptera D’Orb. and T. Krohnii Verany 

appear to be additional species. 
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ties in the armature, both of the sessile and tentacular arms, as given 
above (p. 70), are quite sufficient, however, to warrant its separation 

from all the other genera. Its pen, as figured, also differs from all others 

hitherto described. It is narrowest anteriorly, gradually and slightly 

expanding backward to the one-sided, conical hood or cone, which is not 

inserted into a solid terminal cone, as in Moroteuthis robusta, and the 

blade is relatively larger. The caudal fin is large, rhomboidal, and 

acute posteriorly, as in the latter. The tentacular club bears two large, 
abruptly curved, claw-like hooks in the middle, with numerous small 

suckers around them and on the proximal part. The length of the head 

and body of the original example was about 28°™ (11 inches). 

This genus is, in the character of its armature, very much like Gonatus 

Sars; the structure of its pen appears to be similar. 

Mr. Dall has described a small species (probably young) from the coast 

of California, which may possibly belong to the same group. He re- 

ferred it doubtfully to Onychoteuthis (O. lobipennis Dall). 

A large Cephalopod, referred doubtfully to Ommastrephes, has been re- 

corded from Japan and described by Dr. I’. Hilgendorf.* It was taken 

on the east coast of Japan, north latitude 35° to 56°. It had been split 

open, salted, and partly dried, and the viscera had been removed. The 

ends or clubs of the tentacles were also gone. In this condition it was 

on exhibition in Yeddo. The following are the measurements given: Tip 

of tail to front edge of mantle, 186™ (6 feet, 1 inch); mantle to mouth, 

about 41™ (1 foot, 5 inches); longer sessile arms, 197° (6.5 feet); from 

tip of tail to tip of sessile arms, 414°"; total expanse across outstretched 

tentacles, 600™; circumference of mantle (breadth as cut open), 130°; 
length of caudal fin, 60™;: breadth of caudal fin in middle, 45; breadth 

of forward end of caudal fin, 28°"; diameter of posterior tip, 1°"; tongue 

of funnel, 10 broad, 6™ long; eye-opening, which was oblong-oval, 

without an obvious sinus, 19°"; distance between eyes, 26°"; diameter of 

oval skin of lip, 12°" by 8; breadth of sessile arms, 11°"; of tentacles, 
2" to 3™; diameter of horny rings of suckers on base, 1.5; height, 

0.7°"; number of denticles, 37. 
The great size, and especially the length, of the caudal fin in propor- 

tion to that of the mantle (4) render it probable that this was not a spe- 

vies of Architeuthis. The form of the fin, its lengthexceeding its breadth, 
is unlike the usual proportions in Ommastrephes and Sthenoteuthis. It 

is more probable that this specimen belonged to Moroteuthis robusta, or 

to some related form not yet characterized. 

D.—Note on large species of Octopus. 

. Although this article relates specially to the gigantic species of ten- 

armed Cephalopods, it may not be amiss to add a few lines in respect to 

species of Octopus that attain large dimensions. It is certain, however, 

*Mittheilungen der deutschen Gesellschaft fiir Natur und Viilkerkunde Ostasiens. 

Herausgegeben von dem Vorstande, 1st Heft, p. 21, May, 1873, Yokohama, Japan. 

See also American Journal of Science, vi, p. 237, September, 1873. 
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that none of the latter that have hitherto been examined by naturalists 
reach dimensions to be compared with those of the species of Architeu- 

this, Moroteuthis robusta, and their allies. 

The common Octopus of the west coast of North America (0. nee 
Gabb) is one of the largest of its tribe hitherto studied. According to 

Mr. W. H. Dall,* it occurs abundantly at Sitka, and there “reaches a 
length of 16 feet, or a radial spread of nearly 28 feet, but the whole 
mass is much smaller than that of the decapodous Cephalopods of lesser 

length. In the Octopus above mentioned the body would not exceed 6 

inches in diameter and a foot in length, and the arms attain an extreme 

tenuity toward their tips.” Dr. W. O. Ayres tells me that he has often 

seen this species exposed for sale in the markets of San Francisco 

(where it is eaten chiefly by the French), and that, specimens with the 

arms 6 or 7 feet long are common. A smaller specimen, presented to the 

museum of Yale College, was over 4 feet long and weighed 143 pounds. 

Prof. W. H. Brewer states that he has seen specimens in the San 

Francisco markets which spread 14 feet across the outstretched arms. 

The common Octopus vulgaris (“ poulpe” or ‘devil-fish”) of the Medi- 

terranean, Bermuda, and West Indies sometimes grows to a somewhat 

formidable size. According to Verany, the largest one seen by him was 

9 feet long and weighed 25 kilograms (Tryon). This one was captured 

by a fisherman with his hands only. 

A large species, perhaps the same, occurs in the West Indies. <Ac- 

cording to Prof. B. G. Wilder,t a correspondent, Mr. J. 8S. George, of 

Nassau, New Providence, mentions in a letter the occurrence there of 

an Octopus “10 feet long, each arm measuring 5 feet; the weight was 

estimated at between two hundred and three hundred pounds.” It was 

found dead on the beach. This estimate of the weight is altogether cut 

of proportion to the measurements given, which would correspond to a 

weight of not more than thirty or forty pounds at the utmost. 

Specimens of similar size have been recorded from other parts of the 

world, while more or less fabulous accounts of more gigantic forms are 

humerous, especially among the early writers. Fragments of huge 

species of Octopus are said by many writers to have been vomited by 

wounded sperm-whales, but no scientific examination of any of these 

has been made. At present it seems most probable that all the large 

fragments recorded as being vomited by sperm-whales belong to species 

allied to Architeuthis. 
Thereis no satisfactory evidence thatany of these species of Octopus ever 

intentionally attack man, or that any one has ever been seriously injured 

by them. They are rather sluggish and timid creatures, seeking shelter 
in holes and crevices among rocks. They feed mainly upon bivalve mol- 

lusks and crustacea, but will also eat fish, and may, perhaps, like lobsters 
and crabs, devour the bodies of persons who have been drowned. There 

* American Naturalist, vol. vii, p. 485, 1873. 

t American Naturalist, vol. vi, p. 772, 1872 
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is good reason to believe that most of the supposed cases of Octopus at- 
tacking and drowning persons (like that of an Indian girl of the Oregon 

coast, often cited), are merely instances of accidental drowning, or sui- 
cides, and that the presence of an Octopus is a post-mortem circum- 

tance. Their power and ferocity, as well as their size, have often been 
excessively exaggerated. 

PART II.—MONOGRAPHIC REVISION OF THE CEPHALOPODS OF THE 

ATLANTIC COAST, FROM CAPE HATTERAS TO NEWFOUNDLAND. 

The number and variety of Cephalopods known to inhabit this coast 

have been very much increased within a few years, principally through 

the investigation of the marine fauna carried on by the United States 
Fish Commission during the past ten years. Many of the newly dis- 

covered species have been captured from time to time by the dredging 

parties of the Fish Commission. Several very interesting new forms 

have been presented to the Fish Commission by the enterprising and 

intelligent fishermen of Gloucester, Mass., many of whom have, during 

the past three years, saved and brought home at all seasons large col- 

lections of marine animals of all kinds, including a very large number 

of new and strange species, of the greatest interest.* Mr. A. Agassiz, 

while dredging in deep water off the coast, on the Coast-Survey steamer 

“Blake,” last season, obtained three additional new forms, which are also 

included in this revision. Descriptions of most of these new species 

have already been published by the writer in various articles in the 

American Journal of Science, Bulletin of the Museum of Comparative 
Zoology (vol. viii), Transactions of the Connecticut Academy (vol. v), 

and Proceedings of the National Museum (vol. iii), but many additional 

details and some new figures have here been added. 

In this revision thirty-two species are included; of these, two are 

probably extralimital. Of the thirty species of Cephalopods that we 

now know to belong to this fauna, twenty-five have been added to it 

within the past ten years; of these, eighteen species have been de- 

seribed as new by the writer; among these were six new genera. 

Susctass DIBRANCHIATA, orn ACETABULIFERA. 

Cryptodibranchiata Blainville, Dict. Sci. Nat., vol. xxxii, p. 172, 1824. 

Acétabuliféres Férus. & D’Orb., 1835; Céphal. Acétab., pp. v, xxxv, 1. 

D’Orbigny, Hist. Cuba, Moll., p. 5, 1853. 

Dibranchiata Owen, Trans. Zool. Soc. London, vol. ii, p. 103, 1888. 

Antepedia Gray, Catal. Brit. Mus., Moll., vol. i, p. 3, 1849. 

Branchial cavity large, containing a single pair of large, highly spe- 

cialized gills, each having a muscular branchial heart at its base. Siphon 
used in locomotion, with or without an internal valve, completely tubu- 

*The number of separate lots thus brought in and presented to the Fish Commis- 

sion amounts to over 900. Besides the invertebrates, many new and remarkable: 

fishes are included in these donations. 
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lar. The interior lateral or basal lobes of the siphon are flexible, and 
capable of acting as valves to close the opening of the branchial sac by 
pressing against the inside of the mantle when it contracts. The jet ot 

water thus forced through the siphon by its reaction propels the ani- 

mal backward or forward, or in any direction opposite to that in which 

its flexible extremity may be turned. 

Body varying in form from subspherical to long-conical. Sides often 

with fins. Mantle destitute of an external shell. The internal shell, 
when present, is dorsal,* and may be either horny or calcareous. Sessile 

arms in four pairs, around the head, provided on the inner surface with 

suckers or with hooks (modified suckers). Eyes highly developed. 

Jaws in the form of a sharp, horny beak, the upper jaw shutting into 

the lower one; jaws hollow and supported by strong internal cartilages. 

Odontophore usually with seven (rarely five) rows of sharp teeth. An 

ink-sac opening near the end of the intestine, at the base of the siphon. 

The exposed surfaces of the body, fins, head, and arms contain within 

the skin small sacs or vesicles filled with bright-colored fluids of differ- 

ent colors, but most commonly various shades of purple, brown, red, 

and yeliow. These vesicles are known as chromatophores. They are 

under the control of muscular fibers, which are so attached to them 
that, by contracting, they cause the chromatophores to expand into 

larger, flat, and more or less round spots of color. By the flattening 

and enlargement of the chromatophores the colored fluids are spread 

out into thin layers, making them appear of lighter tints. Sometimes 

the chromatophores overlap each other in several strata when expanded. 

When their muscular fibers relax the vesicles contract into minute 

spherical specks, and then appear much darker in color, but are more 

widely separated, so that the general color is paler. By this means 

all these animals are able to effect rapid changes in their colors for 

purposes of concealment, or in accordance with varying conditions of 

nervous activity. The muscular fibers of the chromatophores are con- 

trolled by the nerves of the mantle, and contract by reflex action, and 
also, apparently, in accordance with the willof the creature. Their con- 
tractility often persists for some time after the death of the animal. 

When freshly-caught specimens are put into alcohol the chromato- 

phores expand. 

*In this article, the terms used in describing the form and relations of parts are 
those in most common use among systematic writers on this group of animals. No 
attempt is here made to decide the still unsettled questions in regard to the homolo- 

gies of the arms and siphon with the foot or other parts of Gastropods, nor to apply 

the later views of Huxley and others as to the general axial relations of the body. 
For my present purposes I have thought it best to call the oral region the anterior 

end and the opposite extremity the posterior end; when the animal is in its normal 

horizontal position, the side which is uppermost is called the dorsal side and the lower 

surface is called the ventral. The prehensile organs are called sessile arms and tenta- 
cular arms, and tha locomotive tube,is called the siphon, without reference to the 

homologies of these organs. 
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This subclass includes two very natural divisions: 

Decacera.—Having inside the circle of eight sessile arms, two long ten- 
tacular arms, with suckers or hooks on the distal portion. Suckers ped- 
iceled, and with horny rims. Body elongated, always with lateral fins. 

Octopoda.—Having only the eight sessile arms. Suckers not pedi- 

celed, and destitute of horny rings. Body rounded, rarely finned. 

Orper 1—DECACERA, or DECAPODA. 

Decapoda Leach, Zool. Miscel., vol. iii (t. Gray) 1817 (non Latr., 1806). 

H. & A. Adams, Genera, vol. i, p. 25. 

D’Orbigny, Tabl. Méth. des Céphal., p. 57, 1826; Hist. Cuba, Moll., p. 30, 1853. 

Decacera Blainville, Dict. Sci. Nat., vol. xxii, 1824; Man. Mal., p. 366, 1825. 

Sephinia Gray, Catal. Brit. Mus., Moll., vol. i, p. 35, 1849. 

Body generally elongated, often acute posteriorly. Head furnished 

with ten prehensile arms, bearing pediceled suckers or hooks. Four 

pairs of arms are shorter, tapering from the base, and covered with 
rows of suckers along the whole length of the inner face; the fifth pair 

of arms, known as tentacles or tentacular arms, differing from the rest, 
and arising from a pair of pits or pouches, are situated between and in- 

side the bases of the third and fourth pairs of sessile arms, and have a 

long and more or less slender and contractile peduncular portion and a 

terminal, usually enlarged, sucker-bearing portion. Beak at the end of 
a protractile pharynx, surrounded with a loose outer buccal membrane, 

which is usually seven-angled and united to the arms by bridles. Siphon 

usually with an internal valve. Eyes movable in the sockets, with or 
without lids. Ears behind the eyes. Head united to the mantle either 

by a dorsal and two lateral, free, connective cartilages or by three mus- 

cular commissures. Mantle cylindrical or conical, supported by an in- 

ternal dorsal, horny ‘pen,’ or by a calcareous internal dorsal shell or 

‘pone;’ always with muscular fins along each side, which are usually 

united posteriorly. Male with one or more of the arms hectocotylized. 

This group has been divided by D’Orbigny into the following two 

tribes, which are, perhaps, more convenient than natural: 

Oigopside.—Eyes naked in front, furnished with free lids, with or 

without an anterior sinus; pupils circular. 
Myopside.—Eyes covered by transparent skin, sometimes with a thick- 

ened fold, forming a lower lid; pupils crescent-shaped. 

OIGOPSIDZ. 

FamiIty TEUTHID® Owen (restricted). 

Teuthide (pars) Owen, Trans. Zool. Soe. London, vol. ii, 1838. 

Teuthide (pars) D’Orbigny, Céphal. Acétab., p. xxxvii (Introduction), p. 328, 1835~48.. 

Onychoteuthid@ (pars) Gray, Catal. Brit. Mus., Moll., vol. i, p. 45, 1°49. 

H. & A. Adams, Genera, vol. i, p. 30. 

Tentacular arms furnished with sharp horny claws or hooks, which 

correspond with peculiarly and highly modified sucker-rings; true den~ 
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ticulated suckers may or may not accompany the hooks; tip of arm 

with a cluster of small, smooth-rimmed suckers; proximal part of club 
with a mixed group of connective tubercles and smooth-ringed suckers, 

by which the arms can be fastened together and used in concert. Ses- 

sile arms with hooks, with suckers, or with both. Eyes with free lids 

and a sinus. Mantle united to neck by three simple, movable, con- 
nective cartilages. Siphon with a valve and with dorsal bridles. Nu- 

chal or alfactory crests well developed; sometimes several longitudinal 

crests exist on each side. Pen thin, lanceolate, usually with a posterior 

hooded portion, and sometimes terminated by a solid cartilaginous cone. 

Odontophore in Cheloteuthis and Gonatus with only five rows of teeth, 
in others with seven rows. 

For a synopsis of the hitherto-described existing genera of this 

family, see pp. 69, 70. 

Owen’s family Teuthide included nearly all the Decacera having horny 

internal shells. As adopted by D’Orbigny, it included Ommastrephide 

and Teuthide. 
CHELOTEUTHIS Verrill. 

Trans. Conn. Acad., vol. v, p. 234, Jan., 1881; Bulletin Mus. Comp. Zool., vol. viii, 

p. 109, 1881. 

Allied to Enoploteuthis, Lestoteuthis, and Abralia, but with a more 

complicated armature than either of these genera. Ventral arms with 

denticulated suckers, arranged in four rows; other arms have two me- 

dian rows of sharp incurved claws, (distal portions have lost their arma- 

ture). Tentacular arms long, with broad clubs, strongly keeled exter- 

nally, and with series of connective suckers and tubercles extending for 
some distance along the inner surface of the arms. Tentacular club pro- 

vided with a marginal row of connective suckers, alternating with tuber- 

cles, along one margin; with a central row of unequal hooks, some of them 
very large; with submedian groups of small, slender-pediceled suckers 

(or hooks); with marginal series of small suckers; and with several 

rows of small suckers covering the prolonged distal portion of the face. 

Connective cartilages on the base of the siphon simple, long-ovate; the 
corresponding processes of the mantle are simple longitudinal ridges. 

Odontophore with five rows of teeth. 

The caudal fin, pen, and many other parts are destroyed. 

Cheloteuthis rapax Verrill. 

Cheloteuthis rapax Verrill, Trans. Conn. Acad., vol. v, p. 234, pl. 49, figs. 1-1f, 

Jan., 1381; Bulletin Mus. Comp. Zool., vol. viii, p. 110, Cephalopods, pl. 

2, figs. 1-1f, 1881. 

Plate XV, figures 3-3 f, 4. 

The body was rather short and thick, tapering rapidly backward. 

The caudal fin appears to have been short-rhomboidal, but this is un- 

certain. The siphon is large, with an internal valve. The connective 
cartilages (fig. 3 e) on the sides of the base of the siphon are long- 

ovate, with the posterior end widest and rounded. The corresponding 
cartilages on the inside of the mantle are simple longitudinal ridges. 
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Head large, with very large eyes; pupils round. The arms are long and 

taper to slender tips; the dorsal ones are smaller and shorter than the 
others; the lateral and ventral pairs are nearly equal in length, and 

about as long as the mantle; the ventral arms are somewhat more slender 

than the lateral ones. All the arms appear to have borne slender-pedi- 

celed claws or hooks, with strongly incurved horny points, but only the 

fleshy parts of these are left, in most cases, and the tips of the arms are 

bare. On the ventral arms these hooks were smaller, and in four rows ; 

the fleshy portion of these consists of a small rounded head with lateral 

lobes, running up, on one side, into an incurved beak, so that the shape 

is somewhat like a bird’s head. On the other arms the claws were in 

two rows only, but they were much larger; in afew cases, on the lateral 

arms, the horny claws are left. These are strongly compressed and 

deeply imbedded in the muscular sheath, only the sharp incurved point 

projecting (figs. 3 ¢, 3 d). 

The tentacular arms (fig. 3) are long and strong, their length being 

more than twice that of the sessile arms. The club is rather stout, long, 

decidedly expanded, and has an elevated, crest-like keel on the distal 
half of its dorsal surface; this keel rises abruptly at its origin, and is 

colored on the outer side, but white on the face next to the inner surface 
of the club. The club is broadest near its base, the distal third is nar- 
row and the tip rounded. The armature is remarkable: in the middle 

line there is a row of six medium-sized hooks (fig. 3, a/’), followed by two 
much larger ones (a, a‘), situated near the middle ; these have lost their 

horny claws; series of minute, slender-pediceled suckers run along the 

club, either side of the median line, and beyond the large hooks these 

rows unite and entirely cover the face of the distal third of the club 
(fig. 3, d), there forming about eight rows; at the tip there is a circular 

group of minute suckers (d’); toward the base of the club the lower 

side is expanded and bears a row of five peculiar suckers (fig. 3, e), 

having a marginal series of slender, minute, incurved spinules; these 

suckers have very thick basal processes, which are appressed and di- 

rected toward the central line of the club, bearing the suckers on their 
inner ends, attached by short pedicels ; round connective tubercles alter- 
nate with these suckers, in the same row; beyond these there is a trian- 
gular marginal group of slender-pediceled suckers (c), of about the same 
size; other rows of minute pediceled suckers (or hooks) occupied the 

submedian area between the marginal ones and the central line, which 

is indicated by a strong white cord. The opposite margin of the club 

appears to have borne several rows of small suckers, but this part is 

badly injured. A band of minute papille (e’), apparently the remnants 

of suckers and alternating connective tubercles, extends downward for 
more than half the length of the tentacular arm; at first this band is 
like a continuation of the connective suckers and tubercles on the margin 

of the club, and the papille are apparently in’ a single row, while the 

surface near them is crossed by fe transverse grooves or furrows; but 
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farther down the arms there may have been two or more rows of suck- 
ers which have been destroyed. 

Tke beak (fig. 3,f) is somewhat compressed, with very acute mandi- 
bles. The upper mandible has the point long and regularly incurved, 

with the cutting edge regularly arched, without a basal notch, and form- 

ing, with the anterior edge, an obtuse angle. Lower mandible with a 
strongly ineurved tip and regularly concave cutting edge, having no 

basal notch and only a slight tooth on the anterior border, which forms 

a very obtuse angle with the cutting edge. The radula has but five 

rows of teeth (Pl. XV, fig. 4), the inner lateral rows being absent. 

Color mostly gone, but where still remaining, as on the back of the 

tentacular club, it consists of minute purple chromatophores ; inner sur- 

face of sessile arms purplish brown. 

Measurements (in millimeters). 

Lengthsof body ~ occa ns a ctcm aiam ia mee ieimie ade ia rere tole tate 78 
Length of dorsal aris? cos. o. ett o= ater ate tale ote eta en oleae ee eee 58 
Length of second pair of arms i.22... .222)225 2526s 5s 3.0. setseees Soke ee see 86 
Length. of, third pair of arms} 2-5... < fact ecacion once ooittie = towels se eee Senter ee eee 87 

Heneth of ventral Ems. —< oes ee teceate =e em ae tae ele eae le ae a ieee 8&3 

Length of tentacular arms.- oon. cece ce scee sa cmas/ sacs saeco ets sae eee 225 

Der bit OL (CLUE oe sate xim mm tela a late ate pate o (elmie loli ln) oral ere me ore ete al a 29 
Breadth: of ‘elubts2.-. 2. Sse. SIDE. Pade Se et eddie oe Ss i Sata ete alece hoes eee eam 

Breadth of! tentaculararmetiso5< 25. jyosefeei tee ats xine oo ernninanicisiaee soiree eee eee 5 

Breadth of lateral ‘arms atibases -22115. 2 decocs etemt Seisc oa se oli ao ee 

Breadth: of dorsaleatms:<- <7. om cee eo eie ee eneet taste sale eae ere 5 

Diameter of eyeball -.\-- 22% vocacc oe seam eee sae eae a nee e eats ice eee 19 

Length of ‘connective cartilaces' on siphon=- << oss. seas eee 6 ana lee eee eee 14 

Bréadth of the samesh cS. 2 ce cman st arse ctomtar emis ceteeleaee se eeta abe ans eeteee meine 4 

A specimen of this remarkable squid, in very bad condition, was taken 

from the stomach of a fish trawled at station 893, in 372 fathoms, about 
100 miles south of Newport, R. I. It was accompanied by a specimen 

of Ommastrephes illecebrosus, in a Similar condition. It had lost its pen, 

its epidermis, and most of the horny hooks and sucker-rings; the head 

was detached from the body and the caudal fin was nearly destroyed ; 

the eyelids were gone, but the eyeballs remained. ‘The description must, 

therefore, remain imperfect till other specimens can be obtained. 
Several loose horny hooks of a Cephalopod belonging to this family 

were also dredged in the same region. They resemble the hooks of 

Onychoteuthis Banksti (Plate XV, fig. 4), but may have belonged to C. 
rapax. <A larger one, from station 892, is bent nearly into a half circle. 

GONATUS Steenstrup (? non Gray). 

?Gonatus Gray, Catalogue Mollusca Brit. Mus., vol. i, Cephal. Antep., p. 67, 1849 (char- 

acters inaccurate). 

{H. & A. Adams, Genera, vol. i, p. 36. 

Body slender, tapering; caudal fins short, broad, united posteriorly. 

Pen narrow anteriorly, thin and lanceolate posteriorly, with a terminal, 

hood-like expansion. Ventral arms with four rows of small, pedicellated 

suckers; others with two larger median rows, with a horny ring, having 
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a single large hooked claw on the outer edge; outer suckers with longer 

pedicels, the hcerny ring with several small denticles. All the suckers 
have a circle of minute scales or plates around the aperture. Tentacles 

long and slender, the terminal part dilated into a narrow club, with a 
membranous keel; the club is covered with minute denticulated suckers, 
like the outer ones of the sessile arms; smaller suckers extend for some 

distance along the arm; center of the club with one or two larger 

claws, resembling the median ones of the lateral arms, their horny rings 

having a small aperture, and bearing, on the outside, a large claw-like 

hook. Odontophore with only five rows of teeth. 

By Dr. J. i. Gray the free eyelids of this species were overlooked, 

and on that account he referred it to the family Zoligide. HH. and A. 

Adams have made the same mistake. Their statement that the siphon 

has no valve is equally erroneous. 

Gonatus Fabricii Steenstrup. 

Sepia loligo Fabricius, Fauna Grenlandica, p. 358, 17380 (good description). 

Onychoteuthis Fabricit Lichtenstein, Isis, vol. xix, 1818. 

Miller, Kréyer’s Tidss.,vol. iv, p. 76, 1842. 
Loligo Fabricii Blainville, Dict. Sci. Nat., vol. xxvii, p. 138, 1823. 

Onychoteuthis? amena Moller, Ind. Moll. Grénl., Kréyer’s Tidss., vol. iv, p. 76, 

1842 (young ?). 
Gonatus amena Gray, Catal. Moll. Brit. Mus., vol.i, Cephal. Antep., p. 68, 1849? 

H. & A. Adams, Genera, vol. i, p. 36, pl. 4, fig. 27). 
Gonatus amenus G. O. Sars, Moll. Reg. Arct. Norvegix, p. 335, pl. 31, figs. 1-15 

(excellent), pl. xvii, fig. 2 (dentition), 1878. 

Tryon, Man. Conch., vol. i, p. 168, pl. 73, fig. 290 (descr. from Gray, fig. from 

H. & A. Adams, Genera ?). 

Verrill, Proc. Nat. Mus., vel. iii, p. 352, 1820; Trans. Conn. Acad.,vol. v, p. 

237, pl.45, figs. 1-1 b, 2-2 d, Jan., 1881. 

Plate XV, figures 1-1ce, 2-2d. 

Body small, elongated, rather slender, tapering backward; front 

dorsal edge of mantle extending forward in a blunt lobe or angle. 

Caudal fin very short, but broad, nearly twice as broad as long, the 
front edges extending forward beyond the insertion as rounded lobes; 

lateral angles subacute; posterior angle obtuse. Arms stout and rather 

long, the dorsal and ventral pairs stouter than the lateral. Ventral 

arms bear four rows of small suckers; on the otliers the median rows 

(2 e, 2 d) are larger than the outer ones, with shorter pedicels, and the 

very oblique horny ring, having a small opening, is developed into a 

single, large, hooked tooth on the outer side; around the inner side of 
the aperture there is a partial circle of small flat scales, in several rows. 

_The suckers of the outer rows (2 a, 2) are about two-thirds as large, 

with longer and more slender pedicels and with lateral apertures; the 

horny ring has about five acute-triangular teeth on the outer margin, 

and there are several rows of small scales forming a broad circle entirely 

around the aperture. The tentacular arms are long and slender, with 

broader ckubs, which bear a large number of minute suckers, much lke 

S. Miss. 59 19 
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the outer ones of the arms, arranged in many crowded rows, some of 
which extend beyond the club along the arm; in the middle (fig. 1 b) 

there are usually one or two larger suckers (absent in our specimen), in 

which the horny ring has a small aperture, and is developed into a large 

hook-shaped claw on one side, and a complete circle of small plates sur- 
rounds the horny ring. ; 

Pen thin and delicate, narrow anteriorly, with slender lateral ribs; 
posteriorly, for more than half the whole length, expanded into a thin 

lanceolate form; posterior tip laterally dilated, with the edges involute 

(fig. 1). | 
A young specimen of this species, in nearly perfect preservation, was 

recently presented to the United States Fish Commission by Capt. Will- 

iam Demsey and crew of the schooner “Clara F. Friend.” It was taken 

from the stomach of a cod, off Seal Island, Nova Scotia. 
Greenland (Fabricius, Moller). Porsangerfjord, northern coast of Nor- 

way (G. O. Sars). Coast of Finmark, in stomach of “coal-fish,” abun- 
dant (G. O. Sars, Norwegian Exp. of 1878). 

D’Orbigny, Gray, and other writers have erroneously referred the 
Onychoteuthis Fabricii (based on the Sepia loligo of Fabricius) to O. 

Banksii. The detailed Latin description given by Fabricius applies 

perfectly to the present species, and not at all to O. Banksii. He de- 

scribes the four rows of suckers on the short arms, the small suckers and 

two large central hooks on the tentacles, the short caudal fin, ete. 

Famiry OMMASTREPHID”. 

Teuthide (pars) D’Orbig., Céphal. Acétab., pp. xxxvii, 328. 

Onychoteuthide (pars) Gray, Catal. Brit. Mus., Moll., vol. i, p. 45, 1849. 

Ommastrephide Gill, Arrangement Fam. Mollusks, p. 1, 1871. 

Tryon, Man. Conch., vol. i, p. 107, 1879. 

Body elongated, tapering to a point posteriorly, shorter and less acute 

in the female, often very large (Architeuthis). Sessile and tentacular 

arms without hooks, but provided with suckers, having denticulated 

horny rings; tentacular arms with an expanded club, having four rows 

of suckers on its middle portion, those in the two central rows larger; 
proximal portion with or without smooth-ringed eonnective suckers and 

tubercles; tip with a cluster of smooth-ringed suckers. Siphon in a deep 

groove, attached by four bridles and strengthened by a median longi- 

tudinal dorsal band, free in the middle; an internal valve. HEyes witha 
round pupil; lids free, with a distinct anterior sinus. Nuchal or audi- 

tory crests consist of three longitudinal membranes on each side, united 

by a transverse one in front. Connective cartilages of the mantle three; 
the lateral ones in the form of a longitudinal ridge, with a smaller trans- 

verse one across its posterior end; corresponding cartilages on the siphon 

long-triangular, with a longitudinal and a transverse groove. ‘Two ovi- 

ducts. Hectocotylized arm of the male either the right or left ventral. 

Pen usually very narrow along the middle portion, and with three 
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ribs; anterior and posterior portions expanded, the latter with the edges 

involute, and forming a terminal hood or hollow cone. 

OMMASTREPHES D’Orbigny (restricted). 

Oxnmastrephes (pars) D’Orbigny, Voy. Am. Mérid., 1835; Céphal. Acétab., p. 341. 

Tilex and Todarodes Steenstrup, Oversigt K. Danske Vidensk. Selsk. Forhandl., 1880, 

p. 90. 

Body elongated, pointed posteriorly. Caudal fin broad, transversely 

rhomboidal. Pen narrowed behind the middle, with a strong median 
rib and large marginal ribs on each side; near the posterior end thin and 

concave, expanded into a lanceolate form; at the tip involute and slightly 

hooded. Head large. Eyes with lids, having a distinct sinus in front. 

Arms stout, the third pair usually stoutest, with a dorsal keel; all the 

arms have marginal membranes, strengthened by transverse muscular 

ridges, exterior to the suckers. Suckers of the arms deep and oblique, 
with horny rims, which are strongly denticulate on the outer margin, 

the median tooth usually largest. Tentacular arms rather long and con- 

tractile, stout, with a moderately wide terminal club, which has along its 
middle region two rows of large central suckers, and a row of smaller 

marginal ones alternating with them on each side; proximal part of 

club with small denticulated suckers only; distal part of club with four 

to eight rows of small denticulated suckers. 

Siphon-tube placed in a groove on the under side of the head, and 

attached to the head by a laterai bridle on each side behind the eyes, 

and by a pair of bridles on its dorsal surface, at the bottom of the 

depression in which it is lodged. Terminal orifice transversely elliptical, 

furnished with an internal valve. The depression back of the siphon 

is smooth in our species, in some other species longitudinally furrowed. 

Mantle-fastenings i amends of resistance”), situated on the basal 

extension of the siphon, consist of two large triangular bosses, each 

with an elongated and somewhat ear-shaped longitudinal fosse, and a 

shallower transverse one. On each side of the inner surface of the 

mantle is a corresponding T-shaped cartilage, consisting of a short, 

raised, longitudinal ridge, swollen posteriorly, and a lower transverse 

ridge, which fit closely into the fosses on the siphon. The dorsal side 

of the head has a median longitudinal facet, that fits upon its coun- 
terpart on the mantle, over the anterior part of the pen, which gives it 

support. 

The nuchal crests are formed by a transverse tegumentary fold 

behind the eyes, from which run backward, on each side, three longi- 

tudinal lamelle, Cte are delicate, and eo a sensory (perhaps olfac- 
tory) function. 

Buccal membrane seven-angled, thin, corrugated on the inner surface, 

destitute of suckers. 
Branchial auricles and gills large. Liver massive, stomach and cecal 

appendage voluminous. 
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The male has one of the ventralyarms (which may be either right or 

left in our species) hectocotylized near the tip, by an enlargement and 

flattening of the bases of the sucker-stalks, while their cups become smali 
or abortive. 

‘The female has oviducts developed on both sides, but they are small 

and simple, opening below the bases of the gills. Twosymmetrical nida- 

mental glands, which are comparatively small and simple in our species, 

are situated behind the heart. 

Professor Steenstrup, in the paper last quoted in the above synonymy, 

has given a revision of the Ommastrephes group. He divides the old 

genus Ommastrephes into three genera, viz: I. ILLEX, which includes 

O. illecebrosus, with O. Coindetii, the closely allied Mediterranean form ; 
II. TODARODES, which includes only the well-known Ommastrephes to- 

darus of the Mediterranean, to which he restores the name sagittatus 

Lamarck, which has been otherwise employed by other authors during 

half a century past; III. OMMATOSTREPHES (restricted), which corre- 

sponds exactly with Sthenoteuthis, established by me in a paper pub- 

lished several months earlier. (Trans. Conn. Acad., v, p. 222, Febru- 

ary, 1880.) In another part of his article he refers to my paper, which 

had been promptly sent to him, but he makes no reference whatever to 

the genus Sthenoteuthis, nor to the species S. megaptera, which, as a spe- 
cies, had been described by me still earlier (1878) and in far greater de- 

tail than most of the other species which he mentions, and which should, 
under his system of classification, bear the name of Ommastrephes me- 

gaptera. Nor does he point out any new characters for distinguishing 

this generic group other than those first given by me, viz, the presence 

of connective suckers and tubercles on the tentacular arms, proximal to 
the club, and the great development of the membranes on the lateral 

arms. Under the ordinary rule of nomenclature, by which the first cor- 

rect subdivision made in an older genus shall be entitled to priority, 

while the original name shall be retained for the remaining group, the 

name Sthenoteuthis ought to be maintained for the division first estab- 

lished by me, while Ommastrephes (restricted) should be retained for a 
part or all of the remaining species. : 

While I very much regret this confusion of names, I perceive no way 

to remedy it except by the application of the usual rules of priority. I 

can certainly see no necessity for the imposition of new names when 

others equally good were already provided. As for the distinction be- 

tween Illex and Todarodes, it seems to me very slight and scarcely of 

generic importance. Jllex is characterized by having eight rows of 

small suckers on the distal part of the club and a smooth siphonal 

groove. Todarodes is characterized by having four rows of distal suck- 
ers and some small grooves or furrows at the anterior end of the siphonal 

groove. 

But I have a species (which I refer to O. Sloanei Gray) from Tasma- 

nia which agrees with Illex in having a smooth siphonal groove, but 
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with Yodarodes in having only four rows of distal tentacular suckers, 

and in the sharp denticulation of its large suckers. According to Steen- 

strup’s system this would have to be made still another genus, or else 
his generic characters would have to be entirely changed in order to 

admit it into either of his groups. The existence of eight rows of suck- 

ers in Illex seems to be due merely to the crowding together of the or- 

dinary four rows; nor can we attach much importance to the superficial 

furrows in the siphon-groove. Therefore, my own opinion is that Illex 

and Yodarodes should be reunited and should retain the name Omma- 

strephes* in a restricted sense. The absence of connective suckers and 

tubercles on the tentacular arms will be the most important diagnostic 

character to distinguish it from Sthenoteuthis and Architeuthis. Dosidicus 

is, perhaps, only an abnormal Sthenoteuthis with partially reproduced 

arms. 

Ommastrephes illecebrosus Verrill.—(Short-finned Squid.) 

Loligo illecebrosa Lesueur, Journ. Phil. Acad. Nat. Sci., vol. ii, p. 95, plate 

not numbered, 1821 (figures incorrect). 

Blainville, Dict. des Sci. Nat., vol. xxvii, p. 142, 1823. 

Gould, Invert. Mass., ed. 1, p. 318, 1841 (habits). 

Loligo piscatorum La Pylaie, Ann. des Sci. Nat., vol. iv, p. 319, 1825, pl. 16 

(habits as observed at Saint Pierre). ; 

Ommastrephes sagittatus (pars) D’Orbig., C&phal. Acétab., p. 345, pl. 7, figs. 1-3 

(after Lesueur). 

Gray (pars), Catalogue Moll. British Mus., part i, Cephal. Antep., p. 58, 1849. 

Binney, in Gould’s Invert. Mass., ed. 2, p. 510, 1870 (excl. syn.), pl. 26, figs. 

341-344 [341 is imperfect ]* (not pl. 24, fig. 339.) 

Tryon (pars), Man. Conch., vol. i, p. 177, pl. 78, fig. 342 (very poor, after Le- 

sueur), pl. 79, fig. 343, 1879 (not pl. 78, figs. 341, 345). - 

Ommastrephes illecebrosa Verrill, Amer. Journ. Sci., vol. iii, p. 281, 1872 (syn- 

onomy); Report on Invert. Viney. Sd., &c., 1873, pp. 441 (habits), 634 

(deser.); Amer. Journ. Sci., vol. xix, p. 289, April, 1880; (illecebrosus) 

Trans. Conn. Acad., vol. v, p. 268, pls. 27, 29, figs. 5,5 a, pl. 37, fig. 8, pl. 

38, fig. 2, pl. 39, figs. 2,3 a3 b, 188081. 
Tilex illecebrosus Steenstrup, Oversigt K. Danske Vidensk. Selsk. Forhandl., 

1880, p. 90 (author’s separate copy, received August, p. 20). 

Plates XVITI-XX. 

Body, in the younger specimens, long and slender ; in the adults, es- 

pecially when the stomach is distended with food, and in the breeding 
season, rather stout; most so in the large females; in preserved speci- 

mens the apparent stoutness of the body depends very much upon 

*I can see no necessity for the proposed reformation of the original spelling of this 

word by changing it to Ommatostrephes, for usage justifies the elision of a syllable in 

so long aname. The original spelling has been unchallenged for over forty years. 

*This species is not well figured in the last edition of Gould’s Invertebrates. Plate 

25, fig. 339, which Mr. Binney refers to it, really represents a Loligo. Plate 26, figs. 

341-344 (erroneously referred to Loligopsis pavo), was doubtless made from a specimen 

of this species, but, if so, the long arms were incorrectly drawn, and confused with the 

short arms. 



294 REPORT OF COMMISSIONER OF FISH AND FISHERIES. [84] 

whether the mantle was in a contracted or expanded state when the 

animal died. Caudal fin transversely rhomboidal, or broad spear-shape, 

about one-third wider than long, its breadth usually less than half the 

length of the mantle; the posterior borders are nearly straight and form 

nearly aright angle at the posterior end; the anterior margins are some- 

what convexly rounded, and the front margin extends, at the sides of 

the body, considerably forward beyond the insertion of the fin. Ratio 
of fin-length to mantle-length 1:2.48 to 1:3 (the latter in the young 

ones). Average proportions, in eight adult specimens, of fin-length 

(from insertion) to length of dorsal side of mantle, about 1: 2.55; breadth 

of fin to length of mantle, average, 1: 1.90; length of head (dorsal edge 

of mantle to base of arms) to mantle-length, average, 1: 7.15. 

The head is large, well rounded; the exposed portion is shorter than 

broad, its breadth about equals that of the body, inordinary contraction ;_ 

its sides, in the region of the eyes, are somewhat swollen; the under 

surface is flattened, and has a deep, nearly smooth excavation, semicir- 

cular, or rather semielliptical, in outline, to receive the dorsal half of the 

siphon-tube, which fits into it closely. 

The sides of the head, back of the eyes, have a rather prominent, 

transverse ridge, back of which the head suddenly narrows to the neck. 

The transverse ridges curve backward slightly and meet on the dorsal 

side of the head, where they are less prominent. Three thin, lamelli- 

form, erect folds of the skin extend backward from the transverse ridge, 

on each side of the head ; of these the middle or lateral one is about in 

line with the lower eyelid ; the upper one is, at its origin, about midway 

between the latter and the median dorsal line, but its posterior edge 

bends downward and joins that of the one below; the lowest of the 

three is shorter and curves upward, and finally joins the middle one at 

its posterior edge. These folds form, therefore, in connection with the 

transverse ridge, two well-defined lateral areas or facets, of delicate and 

evidently very sensitive integument, placed just in front of the mantle- 

opening, on each side, where they must be bathed by the inflowing cur- 

rents of water. A pair of large special nerves extends directly from the 

cephalic ganglion to these organs. It seems probable to me, therefore, 

that they are the seat of a special sense, analogous to, if not identical 

with, that of smell. They are, also, closely connected with the organs 

of hearing, and the crests may be of some service in concentrating 

sound vibrations. A small auditory pore is situated within the lower 

facet. 

The pupils are round and the eyes are large, though the opening be- 

tween the lids is usually rather small, especially in alcoholic spécimens. 

In these the aperture is usually contracted to a small, obliquely-trans- 

verse, irregular-triangular form, or even to a narrow oblique slit; when 

more open, the aperture is still usually somewhat angular; the anterior 

sinus is narrow and extends downward and forward. 

The eyelids form, when nearly expanded, an irregular oval, the longest 
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Ciameter placed transversely and somewhat obliquely, while the narrow 

and deep sinus extends forward and somewhat downward. When partly 

closed (Plate XIX, fig. 4) the epening between the lids generally be- 

comes more oblong, and sometimes approaches a triangular form. 

The mantle is thick and very muscular; its anterior margin hasa con- 

cave outline beneath, forming a slightly prominent angle on each side ; 

from these angles it advances somewhat to the slight median dorsal 

angle, which projects forward but little, and does not form a distinet 

lobe, and sometimes it is hardly noticeable, even as an angle, the trans- 

verse outline of the edge on the dorsal side being, in that case, nearly 

straight, or advancing a very little in the middle. 

The sessile arms are rather stout, tapering to acute tips. The dorsal 

arms are a little smaller and shorter than the others; the second and 

third pairs are nearly equal in size and length, the second often a trifle 

the longer; those of the fourth pair are usually intermediate in length 

between the first and second pairs. 

All the sessile arms are stout and armed with similar suckers. Along 

their inner angles, outside the suckers, they are all similarly provided 

with marginal membranes, which rise to about the same height as the 

suckers, on each side. Just proximal to each sucker, on the inner face 

of the arm, arises a thickened, transverse, muscular fold, that extends to 
the edge of the lateral membrane, which often recedes between their 

extremities, so as to have a scalloped outline. 

The dorsal arms are a little shorter and decidedly smaller than the 

others. The two lateral pairs of arms are stoutest and longest, and 

nearly equal, sometimes one pair and sometimes the other being longest. 

The ventral arms are a little longer than the dorsal and shorter than 

the lateral ones. The dorsal and upper lateral arms are trapezoidal in 

section, with the inner face rather broad. The dorsal arms have a 

slightly elevated, median dorsal crest, commencing near the base and 
running to the tip. Those of the second pair have a broader, mem- 

branous fold on the lower outer angle, along the whole length. ‘Those 

of the third pair are stouter than the others, and much compressed lat- 

erally, with the outer surface rounded, close to the base, but becoming 

compressed and keeled farther out, and having a high median ridge 

or crest along its middle region, becoming narrow toward the tip. The 

ventral arms are trapezoidal in section, with a narrow fold along the 

outer angle, which is acute, while the inner ventral angle is rounded. 

The tentacular arms (Plate X VITI, figs. 1a, 2) are long; when extended, 
in fresh specimens, they reach back beyond the base of the caudal fin. 

They are rather stout, rounded-trapezoidal along the peduncular portion ; 

along the upper-outer angle a thin fold runs from the base to the tip, 

becoming on the back side of the club a wide carina, which often folds 

down obliquely toward the upper margin of the club; two less marked 

folds run along the inner angles, defining a narrow inner face along the 

whole length, but on this face there are no suckers, except close to where 
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it begins to expand into the broader face of the club; along the sides of 

the club the marginal membranes Decome much wider, rising toa level 

with the suckers, and have transverse muscular ridges opposite the 

marginal suckers, producing scalloped edges. 

In the male of our species one of the ventral arms (Plate X VITI, figs. 

3, 3a) is strongly hectocotylized, somewhat as in Loligo. But in this 

species it is the right arm about as often as the left that is modified. 
Toward the tip of the arm, for some distance, the pedicels of the suckers, 

especially of the outer row, become shorter, and the bases of the sucker- 

stalks become larger, broader, and transversely compressed, while the 

cups of the suckers themselves decrease rapidly, till they beconie very 

minute, and on a number of the most flattened and largest stalks they 
are entirely abortive, in the case of the medium-sized males, but very 

close to the tip they may again become normal. The inner row of suck- 

ers is more or less modified in a similar manner; but fewer of the sucker- 

stalks are affected, and these are usually not so extensively altered, 

though in the larger males many of them are commonly destitute of cups 

and have the same flattened form as those of the outer row, with which 

they are usually united along the median line of the arm, forming a 

zigzag ridge. Ina very large male (J), with the right ventral arm modi- 

fied, the alteration of the sucker-stalks becomes obvious at about the 

45th sucker, and there are, beyond this, about 80 modified suckers, 

extending to the very tip; of these, about 30, in the outer row, are repre- 

sented only by the flat, lamelliform bases of the sucker-stalks, without 

cups; on the inner row the small cups extend for about ten suckers 

farther than on the outer. The lamelliform processes are united medi- 

ally in a zigzag line along the entire tip. The modified part is about an 

inch in length. This arm is as long as its mate (though in other speci- 

mens it is often shorter); but it is broader, stouter, and more blunt at 

tip, both the inner face and lateral membrane being increased in width. 

The younger males, 4 to 6 inches long, have the corresponding suckers 

less extensively modified, and the cups, though very much reduced in 

size, are usually present on all or nearly all the stalks. 

The portion of the tentacles which bears suckers is always less than 

half the whole length. The relative size of the suckers varies greatly 

in both sexes, perhaps in connection with a renewal of their horny 

rings. But in some extreme cases the loss of the sucker, or of the en- 

tire club, and the regeneration of a new one will best explain this varia- 

tion. 

The club is long and moderately broad, gradually widening from the 

peduncular part of the arm, and tapering at the end to a rather blunt, 

flattened, and curved tip, which is strongly carinated on the outer side 

by a thin lamina. The suckers commence a short distance in advance 

of the expansion of the club. They are at first small, deep cup-shaped, 

and somewhat scattered, in two alternate rows, but all of these small 

ones have oblique rims, strongly denticulated on the outer margin with 
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four or five long incurved teeth, while the inner edge is smooth. Of the 
small ones, before the commencement of the two median rows of large 
suckers, there are from ten to fifteen. 

The middle region of the club is occupied by two rows of large suckers 

(fig. 2) and by a row of small marginal ones, on each side, alternating 

with the large ones. The uppermost of the two rows of large suckers 

contains one or two more suckers than the lower, and they are also 

larger. The number in the upper row is seven to nine, in the lower five 

to seven, the largest specimens having the greater number. Of chese, 

the three to five middle ones in each row are decidedly the largest, and 

have the edge of the marginal ring nearly smooth and even; at each 

end of each row the suckers diminish in size and the edge becomes 

denticulated, at first by the formation of narrow incisions, which leave 

broad, stout, blunt denticles; but as the suckers diminish in size these 
become longer, narrower, and more acute; their inner margins remain 

smooth. The large suckers are broad and moderately deep, somewhat 

swollen below, and a little oblique. The marginal suckers are much 

smaller, shallower, more oblique, and have the entire rim finely and 

sharply denticulated, the denticles being longer and strongly incurved 

on the outer margin. Beyond the rows of large suckers there is, at first, 

a small group of sharply denticulated suckers, in four rows, resembling 

the marginal ones in form and size; but these rapidly decrease in size 

and become more crowded, till they appear to form eight crowded rows 

of very small suckers, with minute apertures, which occupy the entire 

face of the terminal section of the club to the tip; at the extreme tip 

there is a cluster of small smooth-rimmed suckers, as usual. 

The suckers of the sessile arms are largest on the two lateral pairs, 
on which they are nearly equal, and the largest are about the same in 

size as those on the tentacular club, the latter being often the smaller in 

the males, but usually the larger in the females; those of the ventral 

arms are smallest; those of the dorsal arms are intermediate in size be- 

tween those of the lateral and ventral arms. The first few suckers (three 

to five), at the base of each arm, are smaller than those beyond, but in- 
crease regularly in size; they have the edge of the rim nearly entire, or 

with only a few blunt teeth on the outer margin; then follow about 

twelve suckers, of the largest size. These large suckers (Plate XIX, 

figs. 5, 5 a) are deep, oblique cup-shaped, somewhat swollen in the 

middle, with oblique horny rims, which are entire on the inner margin, 

but on the outer have a large, strongiy incurved, acute median tooth, 
on each side of which there are usually four or five shorter, flat, blunt 

teeth; but toward the base of the arms these are fewer and shorter, 

while distally they become more numerous, longer, and more acute, and 
often the edge is more or less denticulate nearly all around. The larger 

suckers are followed by a regularly decreasing series of thirty to forty 

smaller secondary ones (figs. 6,6 a), not counting the numerous very 

small enes, within one-third of an inch of the tip. These secondary 
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suckers grade gradually into the large or primary ones, both in size and 

form; they are, however, armed with four or five very sharp ineurved 

teeth on the outer margin, of which the median one is longest, while 

the inmer margin is usually entire. They are very oblique and one-sided 

in form. The membrane around the rim of all the suckers is thickened, 
but most so on the basal ones; it usually recedes behind the large median 

tooth, leaving there an emargination. 

The outer buccal membrane is not very large; its inner surface is 

closely covered with lamelliform folds and wrinkles; its border is pro- 

longed into seven acute angles, from which membranes extend to the 

opposite arms, going to the upper sides of the second and fourth pairs 

of arms, and to the lower side of the third pair; but the seventh angle 
is in the median dorsal line, and the membrane from it bifurcates, one- 

half going to the inner side of each dorsal arm. Immediately around 

the jaws there is a circular, thickened, rugose oral membrane, with a 

strongly lobed edge, while its inner surface is radially wrinkled and 

covered with seattered rounded verruce. <A plain fold intervenes be- 

tween this and the outer buccal membranes. The beak and pharynx 

can be protruded its whole length, when in use. At such times the oral 

membranes are partially unfolded. 

The jaws are sharp and incurved at tip, reddish brown to brownish 

black in color, with the posterior borders of the laminwe whitish and 

translucent. The upper mandible has a much incurved tip, with the 

cutting edges regularly curved, and with a shallow notch at their bases, 

beyond which the anterior edges rise into a broad, obtuse lobe or low 

tooth, by which the hardened and dark-colored part, as seen by trans- 

mitted light, has the form of a sharp angular tooth, but its actual pro- 

jection anteriorly is but slight, because the translucent edge beyond it 

rises to about the same level. The lateral-posterior borders of the 

frontal laminz are sinuous and incurved in the middle; the palatine 

lamina is broad, with the posterior lateral edges incurved and sinuous. 
The lower mandible has the extreme tip strongly incurved, forming a 

slight notch close to the tip, below which the edges are slightly ineurved 

or nearly straight, with a decided V-shaped notch at the base; the an- 

terior edges, beyond the notch, form a triangular tooth of the inner 

lamin, but this is obscured, unless viewed by transmitted light, by the 

outer alar lamina, which rises at its anterior edge, where it is translu- 
cent, nearly to a level with the tooth; the inner ends of the al are wider 
than the middle, and broad!y rounded ; the gular lamine are short, nar- 

rowed posteriorly, with their inner edges incurved, and with a thickened, 

prominent ventral carina. 

The jaws of a large specimen measure as follows: Upper mandible, tip 

to posterior end of palatine lamina, 22™™"; to dorsal end of frontal lamina, 

16™™; to posterior lateral edgeof same, 9™™; to base of cutting edge, 5™™; 

inner edge of palatine lamina to dorsal end of frontal lamina,17™™; lower 

mandible, tip to inner end of ale, 13"; to ventral notch of ale, 4; 
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to ventral notch of gular lamin, 9"™; to posterior end of same, 16™™ ; 

to base of cutting edges, 5™™. 
The buccal mass has, on the outer surface of the dorsal and lateral 

sides, a broad, thin, brown horny plate, with a notch posteriorly, in the 

median line. 
The odontophore (Plate XIX, fig. 3) is remarkable for the length 

and sharpness of the teeth, especially of the central and outer rows. 

The median teeth (a) have a long and very acute median denticle, with 
much shorter lateral ones. The inner lateral teeth (b) have broad bases 
and along and very sharp central denticle, with a much shorter lateral 

one on the outside. The next to the outer lateral teeth (c) are sim- 
ple, slender, and sharp. The outer lateral teeth (d) are much longer, 

strongly curved, and very acute. 

The pen (Plate XVIII, fig. 4) is long and slender, with a slender mid 

rib and strong marginal ribs; the anterior end is thin, broad pen-shaped, 

subacute ; from very near the anterior end it tapers gradually backward 

to about the posterior fourth, where it becomes very narrow, apparently 

consisting only of the consolidated lateral ribs and midrib, the former 

showing on the ventral side a thin groove between them, the latter ap- 

pearing as a slender ridge on the dorsal side. The posterior portion is 

narrow-lanceolate in form, with thin edges and a strong midrib, com- 

posed of the united marginal ribs of the anterior portion; the thin 

edges are incurved, so as to give a canoe-shaped form to this portion, 

and near the tip the edges unite beneath into a short, hood-like tip. 

Anteriorly the lateral ribs show two grooves on the ventral side, and 

appear to be composed of three united ribs. 
The ground-cotor of a specimen taken by me in 1870 at Iastport, 

Me., when first caught, was pale bluish white, with green, blue, and 

yellow iridescence on the sides and lower surface; the whole body, 

head, and outer surfaces of arms and fins were more or less thickly 

covered with small, unequal, circular, orange-brown and dark brown 
spots, having crenulate margins; these spots were continually chang- 

ing in size, from’ mere points, when they were nearly black, to spots 

1" to 1.5™™" in diameter, when they were pale orange-brown, becoming 

jighter colored as they expanded. On the lower side of body, head, 

and siphon the spots were more scattered, but the intervals were gen- 

erally less than the diameter of the spots. On the upper side the spots 

were much crowded and in different planes, with the edges often over- 
lapping, thus increasing the variety of the tints. Along the middle of 

the back the ground-color was pale flesh-color, with a distinct median 

dorsal band, along which the spots were more crowded and tinged with 

green in fine specks. Above each eye there was a broad lunate spot of 

light purplish red, with smaller and much crowded brown spots. The 

upper surface of the head was deeply colored by the brown spots, which 

were here larger, darker, and more crowded than elsewhere, and situ- 
ated in several strata. The under sides of the arms and fins were 
colored like the body, except that the spots were smaller and much less 
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numerous. The suckers were pure white. The eyes were dark, blue- 
black, surrounded by an iridescent bérder. 

The colors change constantly, when living or recently dead, by means 

of the continual contraction and dilation of the chromatophores. The 
different tints pass over the surface like blushes. 

In specimens recently preserved in alcohol the same pattern of color- 

ation is usually visible. The dark dorsal band on the body and head, 
and the dark patches above the eyes, as well as smaller dark patches 

in front of the eyes, can be plainly seen. In these darker parts the 

chromatophores are much crowded, and have a purplish brown color, 

varying to chocolate-brown in specimens longer preserved. On other 

parts of the body the chromatophores are more scattered and usually 

reddish brown in color, with a circular or elliptical outline; when ex- 
panded, the larger ones are about 1™™ in diameter. The under surfaces 

of the fins, siphon, head, and arms have fewer and smaller spots, and 
are, therefore, lighter colored, and appear nearly white when these 

spots are contracted. 

A. fresh specimen, caught in Casco Bay, in 1873, had the following 
proportions: Length of head and body, not including the arms, 221™™; 

length of caudal fin, 86™™ ; breadth of fin, 90™™; diameter of body, 35™™; 

length of upper arms, 80"; of second pair, 100"; of third pair, 100™™; 

of the ventral pair, 90™™; of tentacular arms, 182™™. 
Of our species I have measured large numbers of specimens pre- 

served in different ways, and also fresh, and have found no great varia- 

tion in the form and relative length of the caudal fin, among specimens 

of similar size and in similar states of preservation, nor do the sexes 

differ much in this respect. The young, however, differ very decidedly 

from the large specimens in these proportions. ‘The modes of preserva- 

tion also cause much of the variatien in the proportions of fins and arms 

tothe mantle. The two sexes are probably equally numerous, but in our 

collections the females usually predominate, and the largest specimens 

are usually females, though equally large males occur. In 31 measured 

specimens, in alcohol, from various localities and of both sexes, the 

average length, from tip of tail to dorsal edge of the mantle, was 176™™ 

(6.96 inches); from tip of tail to insertion of fin, 66™™ (2.60 inches). 

Average proportion of fin to mantle-length, 1:2.68. Among these the 

proportions varied from as low as 1:2.48, in some of the larger ones 

(with mantle above 8 inches), up to 1:3 in the smaller ones (with the 

mantle less than 3 inches long). 

The following tables are intended to illustrate the natural variations 

in the proportion, due mainly to age, and the accidental variations 

caused by differences in the modes of preservation and strength of the 

alcohol. The effect of strong alcohol is to shrink the fins relatively 

more in breadth than in length, and to reduce the diameter of the body 

and arms out of proportion to their length. 

The specimens from Iastport, Me., designated G, H, I, R, were col- 

lected at one time, in midsummer, and preserved in the same way, in 



[91] CEPHALOPODS OF NORTHEASTERN COAST OF AMERICA. 301 

aleohol of moderate strength, repeatedly changed; at the present time 

the strength of the alcohol is about 80 per cent. They are in good con- 

dition, moderately firm and not badly contracted. Those designated as 

D, E, F, N, O, P were also collected at one time, in August, and pre- 
served together. They are in fair condition, but not so well preserved 
as the former lot. Those numbered ii to xiv were preserved together 

about the last of July. They were placed in strong alcohol, and are 

hard and badly contracted. J, K, and L were preserved together, but 

were originally found dead on the beach and in a relaxed state. They 
are only moderately contracted by the alcohol. 

Measurements of Ommastrephes illecebrosus (in inches). 

| | | | | 

| Og ee | D? | Eg L Jo | Id | Ro | Wo | Fresh. 

Tail to tip of dorsal arms..-.---------...-.- 13.40 13.00 12. 73 | - 50 19. 50 10.50 |10.50 | 8.25 | 12. 04 
Tail to tip of secona pair arms ..--.--.----- Ha 2OR ESTO" | Peewee ese ae }14. 30 |10. 80 |11.10 |...... 12. 84 
Taal to tip of third pair arms.-..----..--.--.) 14. 20 |13.70 |13. 25 |11. 00 |14. 20 |11. 00 |11. 20 |...... | 12. 84 
Tail to tip of fourth pair arms.-.-..--.-- Samed WWI) MeO" Ep seetllme se }13. 40 |10. 60 |11.00 |...... 12. 44 
Tail to tip of tentacular arms-........-...-. 116.50 |17.50 15.5 12.00 {15.50 |12.20 |12.50 |..___- 16.12 
Rail-tobase.of dorsaliarms.3.: -3-----.---e- 10.00 | 9.40 | 9.00 | 7.90 |10.00 | 8.30 | 8.20 | 6.50 | 8.84 
Dail to) center Of OY6:<-e<2= <= -= -=6i-1ceseee P30 Ss900| "Se 25 0h TAS5 (PDO!) TAT) | TAO fee secalinacc ce < 
Tail to edge of mantle, above -...--.-------- | 8.60 | 8.00 lpfem5al Weel 28220) | 7650) ge20) | (5270) |k eee - a 
Tail to edge of mantle, below .....---------- Si20K it n0n | i7430) |eceet = S10 | 7215 16965 | 5:.98' |... --2- 
Tail to insertion of fin........------+.------ 3.30 | 3.20 | 3.10 | 2.75 | 3.50 | 2.90 | 2.80 | 2.10 | 3.442 
Breadth of fin ..........-...2...-....--.---.| 4.20 } 4.30 | 4.25 | 3.78 | 5.15 | 3.80 | 3.90 | 2.65 3.60 
Between lateral insertions. .......---.--..--|------ |caASeS BOO ere tO |e eeOO |b t40 0 tetera co. ccalece sees 
Front edge, outer angle to insertion .-.-...---. pe 200 | ae. 20)). 2.0071 190) 12) 30) 1280) 2210 | 1.45) | 2-222. 
Outer angle to tip of en a Nae -e=555 3. 30 | 3.25 | 3.15) 2.90 | 3.50 | 3.00 | 2.90 | 2.00 |....... 
Circumference ot Odea seeet aee cee betes 4580 ''4:'80"|2 35 = eee 6.50 | 4.30 | 4200 
Bread thro DOdVos-nco~ ce eee wat cases come ee PePevZ Ot le GO| ee omege \cueeos | 2.15 | 1.30 | 1.40 
Breadth of head at eyes .......-...---..----| 160 Te a0n oso tel 15°) 165) 22030 
Breadth of eye-opening ....-.- S409) eee 40))|| 180) |eaos B50) |e Ons 
Breadth of siphon at bridle. POs aetLOM SRAOOM DOU Ie TS 260) | 7 Do |o25..c)eeen cae 
Length of head, mantle to base | 

EyMONIS AA hg Soe Secs eogdenb cngaboseoosone scr 1.40 | 1.40 | 1.25) .80 | 1.30 -80 | 1.00 OO) eee ates 
Length of dorsal arms..............----2--- 3.75 | 3.60 | 3.25 | 2.70 | 2.65 | 2.20 | 2.43] 1.75] 3.20 
Hien Seno 20 p wut a aate wena leaner oie ae 4.30 | 4.20 | 4.00 | 3.15 | 4.40 | 2.70 | 3.12 | 2.25] 4.00 
Leneth of 3d pair SSS SS CHSC SUSeeeRoas Sosnedee 4.10 | 4.25 | 4.00 | 3.00 | 4.55 | 2.67] 3.15 | 2.25] 4.00 
Length OR CWP sass cee senid ae yaaeiene = Se | 3.60 | 3.80 | 3.50 | 2.80 | 3.80 | 2.43 | 2.75 | 2.00 3. 60 
Length of tentacular arms...............--- 6. 80 | 8.00 | 6.50 | 4.00 | 5.80 | 4.00 | 4.10 | 4.50 | 7.28 
Perea on Clie: ..17-)-<<hvewe assecassceen ace 3.30 | 3.50 | 2.75 | 1.85 | 2.55 | 1.75 | 1.90 | 1.30 |.....-- 
Breadth of dorsal arms ......-...-----0.---- [anideny) SON 28.) . 20 || 35 20 is ses= 320) ||aceeee 
Breadth of 2d pair. -...----5-.---...sc-enaar B45 Peel don | 530 45 35) IEeones 25) ane sor 
Bread thy Of 3d pair creel = eee een == 45 | .44) .35 28 50 BON tatees 257) bse cmae 
Breadthonh4th pair. ..-=-.t0%.<-ccaseeeucmaes Wake ylpectonl oOo oO)! 240 |. BD loccene =O) | aetna 
Breadth of tentacular arms.....-..-2...<s<- SAW oaaoa joni soOh |e 28: |) 5200) ce ae5 ei Reoeas = 
‘Breadtivotieltp) -- o- 2.5. se eee ee see eeee aes ; -30} .30 s22°| <h8)|- 125 Bel esoncl ee cecal bateoe. 
Front to back of 3d pair......-.-...-.2-----| .65 60 | .50 40 | .65 COM ES secc| aeseba | acoso5 = 

DIAMETER OF SUCKERS. 

Largest on tentacular arms..-...-..-.------- LS elite) «lo: TG |) cakth 11 ASA eset | soe) 
Largest onsd! pain...) ee Voss iG ge! 20 14 a ae eee 
Largest on ventral arms ose Dole aki) EH cic all 09 (WEN Scnoes| Seaaece 

PROPORTIONS. 

Fin-length to mantle-length, 1:.............| 2.60 | 2.50 | 2.50 | 2.58 | 2.48 | 2.58 | 2.57 | 2.71 |.....-.. 
Fin-breadth to mantle- leng +h, Ae eonseoe ssa e204) 1.869) Ae S2 eis Sie eeoo! ee Ore tees | D515) ooo. = 
Length* to breadth of fin, CIR Ue. Wie ak Saal W277) D845 | LSS ieee Sil e400) Pas9)|) Tv26) |scaccere 
Length of head to mantle, 1 Sl eaaahecaeeocass 6:14) 5570) GS208 Ses Ga70) (P9730) 7520) | 7: 12) )os. see < 
Length of dorsal arm to canal, LRA See | 2.29 | 2.22) | (28389 ).2) G2 ee.28' 3.40 | 2.961 3.25 |-2-..- - 
Tentacular suckers to mamible +s. Sa. =: - 47. Tt \47, Od) 151.66) \64, 54 (5120 |68.18 155.38 |.-....|.2---.- 

*The length of the fin, in these tables, means the distance from the lateral insertions to the tip of 

the tail, which is somewhat less than the extreme length. 

Some specimens, included both in this and the following tables, show 
smali cifferences in their measurements (made at different times), due 
partly to the different degrees of extension employed in measuring 

them, and partly to the fact that the alcohol had been changed and its 

strength altered. 
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Off the coast of Rhode Island to Cumberland Gulf. Abundant from 
Cape Cod to Newfoundland. About 100 miles south of Newport, R. 1, 
in 65 to 372 fathoms (U. 8. Fish Com.). Vineyard Sound, Massachu- 

setts, rare, large in winter, small in May (V. N. Edwards). 

tecent explorations have extended the range of this species much 

farther southward, in the deep water near the edge of the Gulf Stream. 

Although we cannot be certain that specimens caught in the trawl were ~ 

living at the bottom, owing to the possibility of their entering it during 

its ascent, if is very probable that they do actually inhabit those depths. 

This is rendered more certain by the fact that we found adult speci- 

mens in the stomachs of fishes (Lophius) taken at stations 865 and 893. 
The most southern specimens known were taken by Mi. A. Agassiz, on 

the “ Blake,” off Cape Hatteras, in 263 fathoms. 

Ommastrephes illecebrosus.—Specimens examined. 

| ( 

Number. Locality. Gas Received from—_ | Spec. 

re | 

NOZSO Nee cscs Newport, Rallies. -2- 26-— =e eee SID a2 eee Se | United States Fish | 1 young. 
| Commission. | 

10027.\5) --~<-. Wineyard Sound o--- eccsece= sell Noy. 2, 1876..| V. N. Edwards ...-.- | 12, left hand. 
NOODT WK. sess < Weecee. (Ku Mee - Oe ene neon. eer ( (eae eS bo Oma Esse oe Oe 
T0037, Wieeaze le eeee: mer st nee Ft Se yh GES 5) donee ESE Cee Sad ISTE es 
Mish see oe Sialisceetes COP ssseesice timate se eee eee Mary, 1876)2--|252:do . -| 1 of, right hand. 
Wiktoweteneeen Provincetown, Mass ........--.-| July, 1879 ..-| U nited States Fish | 1¢, figured. 

Commission. | 
=Goreetenae Vs TUL OlLtincwe soe 9¢. 

Cone See loose QO akccsceieseeeee BAD, 
jon aedOnw eee oe [ae <0} etesscelseseaees 3 young. 

Se eae See | sn2- +O. sees neeee ene es eeeeee|----0 .....-.|----do sine ee seen Senin 25] OCMC RD LEC OnE. 
sanoeaqssgoeas | Salem, Mass ..-..---- _....| Oct. 25, 1873 .| J. H. Emerton .... ..| 1 Q. 
soeduae qaeseee Gloucester, Mass.. loc. 233. ....-- | 1878.........| United States Fish | 1 young. 

| Commission. 
hid Osi ORee eee iC ascos Bays hleeecoceesecteeieeeee LRRD = eanee <3 Ie. SO mnie ate eet 3 Q. 
BpcgoapeoscHs Off Seguin Island, Me. (50 fath- | 1879.......-. (Lot. 517) United | 1 9 young. 

| Ooms). States Fish Com- | 
| | mission. 

Be Seas Mount. Desert, Me ...-22--2.-.--|1860-.-=--=-.) ANB? Verrill 22 2-0 ealames 
scaireac scence On Cashes ued vost oes aneeae ine | 1873 (luce. 21) | United States Fish | 1 mutilated. 

| | ‘Commission. 
9693, G...-.-. | SHastport: Mey. «2. eecseneeanee cee BiMeamaecsor | ACHE Wierrillee. aie | 1 Q, large. 

Secon asec do 225 S25 | SVR G UE oe al 3680s aoe oe ore eee en Cot De eeecl 
Bone nor Seeen (i (ie Senne eee ana of mea Nhe ances [eee tOO cece meeein acoaeo]) Mirch meee eee 
wae Boe | cefa So SLO EE aa ee ee ee eee c | United States Fish | 3 9, large. 

Commission. 
BEER oreconuaaatsnercmoon 2200 Secsaense nice oe] ores 

a ee dO 22235 l2ideeueeces : \:2., <a Rec sae terse | Ll young. 
| UTalifas: (News seeee eee : | Smithsonian ......-.| Do. 

PAS Sera doit tee, cnoee ae eee 7 J. M. Jones - a ee late: 
Newfoundland .--....-.-...%--- |. ...do | 55,2800 scene has ccna | 

| Cumberland Gulf -........---- :|L. Kumlein..| National Museum...) 1 rantileeeas 
| North latitude 40° 05’: west lon- | 1880.......-. United States Fish 1 adult. 

gitude 70° 23/ (65 fathoms) Commission. | 
Boers nk oe | North latitude 39° 52! 20”; west |..-.do .------| <n dOeckemr oeeesaaeel Do. 

| longitude 70°58’ (372 fathoms). | 
CCCXXXT - | North latitude 35° 45! 30”; west |....do....... | ‘Blake’ expedition. 39°, adult. 

| longitude 74° 48’ (263 fathoms). 

Several of the smaller specimens included in this list are so y oung that 

it is impossible to determine their sex with certainty without dissection. 

The hectocotylization of the ventral arm in the male is scarcely recog- 

nizable in those with the mantle less than 4 inches long. ; 

The Mediterranean form (Ommastrephes Coindetii Verany), usually 

identified with the var. b of Loligo sagittata Lamarck, 1799,* is closely 

*It seems more probable, however, that Lamarck’s description applied rather to O. 

Bartramii (Les. sp.) of the Gulf Stream region. Blainyille and others have thus ap- 

plied it, correctly, as I believe. 

a ee en ee 

ee 
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related to our species, but if the published figures and descriptions can 

be relied upon, it can hardly be identical, as D’Orbigny and other writers 

have considered it. The American form has a more elongated body, 
with a differently-shaped caudal fin, which is relatively shorter than 

the best authors attribute to O. sagittatus. The figure given by Verany 

is, however, an exception in this respect, for in it the body is represented 

- about as long as in some of our larger specimens.} It should be re- 

marked, however, that Lesueur’s figure of O. illecebrosus shows the body 
too small and too short in proportion to the size of the fin, and the fin 

wrong in shape and occupying more than half the length of the mantle; 

the proportions of the arms are also erroneous. But Lesueur explains 

these defects by his statement that the figures were hasty sketches 

made for the sake of preserving the colors, and that he saved a speci- 

men by which to correct, afterwards, his drawings and description, but 
the specimen saved turned out to be Taonius pavo, so that the original 

sketches were published without correction. Tryon’s fig. 342 is a poor 

copy of one of Lesueur’s, published without credit to him. 

If the European form be really identical with the American, the dis- 

tribution is very anomalous, for while the former is a Southern European 
form, inhabiting the Mediterranean and scarcely extending north of the 

southern waters of Great Britain, where it appears to be rare, our spe- 

cies is a strictly northern, cold-water form, rarely found south of Cape 

Cod, even in winter, unless in deep water. Its range extends quite to 

the Arctic Ocean. ° 

Notes on habits. 

When living, this is a very beautiful creature, owing to the brilliancy 

of its eyes and its bright and quickly-changing colors. It is also very 
quick and graceful in its movements. This is the most common “squid” 

north of Cape Cod, and extends as far south as Newport, R. I., and in 

deep water to the region off Cape Hatteras. It is very abundant in 

Massachusetts Bay, the Bay of Fundy, and northward to Newfound- 

land. It is taken on the coast of Newfoundland in immense numbers, 

and used as bait for codfish. It occurs in vast schools when it visits 
the coast, but whether it seeks those shores for the purpose of spawning 

or in search of food is not known. I have been unable to learn anything 

personally in regard to its breeding habits, nor have I been able to ascer- 

tain that any one has any information in regard either to the time, man- 

ner, or place of spawning. At Eastport, Me., I have several times ob- 
served them in large numbers in midsummer. But at that time they 

tAccording to Jeffreys (Brit. Conch., vol. v, p. 229, pl. 5), the English O. sagittatus 

has the fin ‘‘from 2 to nearly 4 the length of the mantle;” and the form of the pen, 
especially of the posterior end, as figured by him, is different from that of our species, 

Professor Steenstrup, in a recent article (Oversigt K. Danske Vidensk. Selsk. For- 

handl., 1880), separates the Mediterranean from the American form. He restores, in 
the same article, the name sagittatus to var. a of Lamarck (= O. todarus of most modern 

authors), which he now calls Todarodes sagittatus. , 

S. Miss. 59 20 
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seemed to be wholly engaged in the pursuit of food, following the schools 

of herring, which were then in pur8uit of shrimp (Thysanopoda Norve- 
gica), which occur in the Bay of Fundy, at times, in great quantities, 
swimming at the surface. The stomachs of the squids taken on these 

occasions were distended with fragments of Thysanopoda, or with the 
flesh of the herring, or with a mixture of the two, but their reproductive 
organs were not in an active condition. The same is true of all the — 
specimens that I have taken at other localities in summer. From the 

fact that the oviducts are small and simple, and the nidamental glands 

little developed, I believe that it will eventually prove that this species 

discharges its eggs free in the ocean, and that they will be found floating 

at the surface, either singly or in gelatinous masses or bands, not having 
any complicated capsules to inclose them. Nothing is known as to the 

length of time required by this species to attain its full size. It prob- 

ably lives several years. 
This squid is an exceedingly active creature, darting with great ve- 

locity backward, or in any other direction, by means of the reaction of 

the jet of water which is ejected with great force from the siphon, and 

which may be directed forward or backward, or to the right or left, by 
bending the siphon. Even when confined in a limited space, as in a 

fish-pound, it is not an easy matter to capture them with a dip-net, so 

quick will they dart away to the right and left. When darting rap- 

idly the lobes of the caudal fin are closely wrapped around the body* 

and the arms are held tightly together, forming an acute bundle in front, 

so that the animal, in this condition, is sharp at both ends, and passes 
through the water with the least possible resistance. Its caudal fin is. 

used as an accessory organ of locomotion when it slowly swims about 

or balances itself for some time nearly in one position in the water. 

The best observations of the modes of capturing its prey are by 

Messrs. S. I. Smith and Oscar Harger, who observed it at Province- 
town, Mass., among the wharves, in large numbers, July 28, 1872, en- 
gaged in capturing and deyouring the young mackerel, which were 

swimming about in “schools,” and at that time were about four or five 
inches long. In attacking the mackerel they would suddenly dart 

backward among the fish with the velocity of an arrow, and as sud- 
denly turn obliquely to the right or left and seize a fish, which was 

almost instantly killed by a bite in the back of the neck with their 

sharp beaks. The bite was always made in the same place, cutting out 

a triangular piece of flesh, and was deep enough to penetrate to the 
spinal cord. The attacks were not always successful, and were some- 

* This position of the fins is very well shown in Plate 26, fig. 341, of Binney’s edition 

of Gould’s Invertebrata of Massachusetts. This figure was probably drawn by Mr. 

Burkhardt from living specimens formerly kept in Cutting’s Aquarium, in Boston, 
about 1860 to 1862. This figure is very good, in most respects, except that the clubs 

of the tentacles have been confounded with the ventral pair of the sessile arms, and 

thus the suckers are nese as if they extended along the whole length of the 

tentacles. 
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times repeated a dozen times before one of these active and wary fishes 

could be caught. Sometimes, after making several unsuccessful at- 
tempts, one of the squids would suddenly drop to the bottom, and, rest- 

ing upon the sand, would change its color to that of the sand so perfectly 

as to be almost invisible. In this position it would wait until the fishes 

came back, and when they were swimming close to or over the ambus- 

cade, the squid, by a sudden dart, would be pretty sure to secure a fish. 

Ordinarily, when swimming, they were thickly spotted with red and 

brown, but when darting among the mackerel they appeared translu- 

cent and pale. The mackerel, however, seemed to have learned that 

the shallow water was the safest for them, and would hug the shore as 

closely as possible, so that in pursuing them many of the squids became 

stranded and perished by hundreds, for when they once touch the shore 

they begin to pump water from their siphons with great energy, and 

this usually forces them farther and farther up the beach. At such 

times they often discharge their ink in large quantities. The attacks 

on the young mackerel were observed mostly at or near high-water, for 

at other times the mackerel were seldom seen, though the squids were 
seen swimming about at all hours, and these attacks were observed 
both in the day and evening. 

It is probable, from various observations, that this and other species 

of squids are mainly nocturnal in their habits, or at least are much more 
active in the night than in the day. Those that are caught in the pounds 

and weirs mostly enter in the night, evidently while swimming along the 

shores in “schools.” They often get aground on the sand-flats at Prov- 
incetown, Mass., in the night. On the islands in the Bay of Fundy, 

even where there are no flats, I have often found them in the morning, 
stranded on the beaches in immense numbers, especially when there is 
a full moon, and it is thought by many of the fishermen that this is be- 
cause, like many other nocturnal animals, they have the habit of turn- 
ing toward and gazing at a bright light, and since they swim backwards, 

they get ashore on the beaches opposite the position of the moon. This 

habit is also sometimes taken advantage of by the fishermen, who cap- 
ture them for bait for codfish. They go out in dark nights with torches 
in their boats, and by advancing slowly toward a beach, drive them 
ashore. They are taken in large quantities in nets and pounds, and also 
by means of “jigs” or groups of hooks, which are moved up and down 
in the water, and to which the squids cling, and are then quickly pulled 

out of the water. They are also sometimes caught by fish-hooks, or ad- 

hering to the bait used for fishes. 

Their habit of discharging an inky fluid through the siphon, when 

irritated or alarmed, is well known. The ink is said to have caustic 
and irritating properties. 

This squid, like the Loligo, is eagerly pursued by the cod and many 

other voracious fishes, even when adult. Among its enemies while 
young are the full-grown mackerel, who thus retaliate for the massacre 
of their own young by the squids. The specimens observed catching 
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young mackerel were mostly 8 to 10 inches long, and some of them were 

still larger. 

This species, like the common Loligo, has the instincts and habits of 
a cannibal, for small squids of its own species form one of the most com- 
mon articles of its diet. From an adult female of ordinary size (G, of our 
tables), caught at Eastport, Me., I took a great mass of fragments of 
small squids, with which the stomach was greatly distended. These 
fragments completely filled a vial having a capacity of four fluid ounces. 

From the rapidity with which the squids devour the fish that they 

capture, it is evident that the jaws are the principal organs used, and 
that the odontophore plays only a subordinate part in feeding. This is 

confirmed by the condition of the food ordinarily found in the stomach, 
for both the fishes and the shrimp are usually in fragments and shreds 

of some size, and smaller creatures, like Amphipods, are often found 
entire, or nearly so; even the vertebre and other bones of herring are 
often present. On the other hand, in some specimens, the contents of 

the stomach are finely divided, as if the odontophore had been used for 
that purpose. 

Notes on the visceral anatomy. 

Plate XIX, figure 1. Plate XX, figure 1. 

This species, in common with others of the same genus, is very differ- 

ent from oligo Pealet in the form and structure of many of its internal 

organs. The branchial cavity is larger and the gills (g, g) originate farther . 
back and are much larger than in Loligo, their length being about two- 

fifths the entire length of the body; they originate back nearly at the 

middle of the body. The liver (J, /) is much larger and more conspicu- 

ous, consisting of two large, oblong, lateral lobes or masses, closely 
united together in the median plane, with a groove along the dorsal side, 

in which lies the wsophagus. The ink-bag (i) is elongated-pyriform, 

with a silvery luster externally, but blackish when filled with the ink. 

The size and form of the stomach and its cecal lobe (s, s’) vary greatly 
according to their degree of distention with food. When well filled 

they are very large, saccular, and more or less pyriform, the ccecal lobe 
extending back nearly to the end of the body. The walls of the stomach 

are in part thick, muscular, and longitudinally plicated within. The in- 
testine (h) has two spatulate papille, one on each side of the anal orifice. 

The heart (H) is large, somewhat irregular and unsymmetrical, with 
four points, the two lateral continuous with the afferent vessels (bo) of 

the gills; the anterior passing into the anterior aorta (ao); the poste- 
rior median one, continuous with the posterior aorta, gives off first a 

small ventral branch, which supplies the reproductive organs, and then, 

later, a median ventral artery (0), going to the mantle; while much far- 

ther back it divides into two branches (0’, 0’), which supply the sides of 

the mantle and caudal fin. The branchial auricles (aw) are large sai 

ovate, with a small, round capsule at the posterior end. 

The anterior urinary organs or ‘kidneys’ (r, 7) are voluminous, deeply 

= tne aa 
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lobulated organs, intimately united together and connected with the 
vene cave, and mostly situated below and in front of the heart, but 
there are two more compact glandular portions (r’) extending, as usual, 
backward along each of the posterior vene cave (ve’’) in the form of a 

long pyriform gland. Just in front of the bases of the gills, on each 

side, there is a circular opening (wv) through the peritoneal membrane, 

which probably gives exit to the urinary excretions. 

The reproductive organs of the female, however, present the greatest 
divergence from Loligo and allied forms. Instead of having a single 
large oviduct on the left side only, and opening far forward, we find in 

this genus two small oviducts (od), symmetrically placed and opening 

much farther back. The ends are free, near the bases of the gills, but 

behind them, instead of passing over the dorsal sides of the bases of the 
gills, as in Loligo and other genera. The apertures of the oviducts are 
simple elongated slits. Moreover, instead of the large and very con- 

spicuous, nidamental glands, situated in front of the heart, as in Loligo, 

we find in Ommastrephes much smaller and simpler glands (xx), situated 
much farther back, side by side, near the median line, behind the heart. 

The ovary (ov) is a long, pyriform, lobulated organ; its anterior end 

is attached to the posterior end of the stomach, and is divided into sev- 
eral short lobes, which clasp the end of the stomach; its small posterior 
end extends backward into the concavity of the hooded portion of the 
pen (p’’). 

The spermary or testicle of the male (Plate XIX, fig. 1, t) occu- 

pies the same position as the ovary ; it isa more compact organ, with a 

smoother surface, and the anterior lobes are longer and narrower and 

extend farther forward along the sides of the stomach. The prostate 

gland and other male organs resemble those of Loligo (see Plate X XIX, 
figs. 1, 2). 

It must be borne in mind, however, that none of the specimens ex- 

amined were in their breeding season. Consequently, the reproductive 

organs were ail much smaller and less conspicuous than they would 

have been in breeding individuals. This is particularly the case with 

the ovaries and oviducts, but the same remark would also apply to 

the nidamental glands, which might assume a different form, as well as 
much greater volume, at the breeding season. 

The specimens dissected had all been preserved in alcohol, which 
would cause these organs to appear smaller than is natural. 

STHENOTEUTHIS Verrill. 

Ommastrephes (pars) D’Orbigny, Voy. Amér. Mérid., Moll. (1835?); Céphal. Acétab., 

1839-’48. 
Sthenoteuthis Verrill, Trans. Conn. Acad., vol. v, p. 222, Feb., 1880; Amer. Journ. Sci., 

vol. xix, p. 289, April, 1880: 

‘Ommatostrephes Steenstrup, Oversigt K. Danske Vidensk. Selsk. Forhandl., 1880, p. 89, 

(sep. copy, p. 19, received Aug., 1880). 

This group was instituted to include certain species of squids remark- 

able for the connective suckers on the tentacular arms, for the large 
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size and high development of their organs of locomotion, especially of 
the caudal fin and siphon, and for the presence of a broad, thin web 

along the lower side of the lateral arms, outside the suckers. 
The tentacular arms are, like those of Architeuthis, very long, slender, 

and provided at the base of the club with smooth-rimmed connective 

suckers, alternating with rounded tubercles, for the mutual adhesion of 
the two arms; the central part of the club is, as in Architeuthis, pro- 
vided with two central rows of large serrated suckers, and a row of 
smaller marginal ones on each side, of different form, alternating with 

them. The lateral arms have a well-developed median crest (most de- 
veloped on the third pair) along the outer side; on the lower inner 

angle there is a thin, membranous web, often more than twice as wide 

as the arm, along the whole length, much more highly developed than 

in typical Ommastrephes, in which a narrow marginal membrane occurs. 

On the ventral arms the inner face is broader than on the others, and 

the two rows of suckers are farther apart. The suckers on all the sessile 

arms are strongly denticulated on the outer side of the rim, with smaller 
or obsolete teeth on the inner side. 

Caydal fin very large, rhomboidal. Internal bone or pen similar to 

that of Ommastrephes, decidedly hooded at the posterior end. 
Odontophore with seven rows of teeth ; median tooth with three large 

denticles; inner lateral teeth with two unequal points; two outer lat- 

erals simple, slender. Eyes as in Ommastrephes. 

This group is related on one side to Architeuthis, on the other to Om- 

mastrephes. The armature of the tentacular arms will distinguish it 

from the latter, and the large caudal fin and broad membrane of the 
sessile arms from former.* The dentition of the type is peculiar, so 

faras known. In addition to the typical species, this genus will doubt- 

less include several species with marginal webs that have hitherto been 
referred to Ommastrephes, but they are often too indefinitely described 
and figured to show the special characters referred to. 

Among those that belong, without much doubt, to this genus, in ad- 

dition to those described below, are 8. Qualaniensis (Lesson), and S. pela- 

gicus (Bosc), and possibly O. gigas D’Orb., though the latter does not 

have the wide lateral membrane on the arms. 

Sthenoteuthis megaptera Verrill.—(Large Broad-finned Squid.) 

Architeuthis megaptera Verrill, Amer. Journ. Sci., vol. xvi, p. 207, 1878. 

Tryon, Manual of Conchology, vol. i, p. 187 (description copied from preced- 

ing paper). 

Sthenotcuthis megaptera Verrill, Trans. Conn. Acad., vol. v, pp. 223, 286, pl. 21, 

figs. 1-9, pl. 27, fig. 6, pl. 45, figs. 5, 5 a, 1880-81; Amer. Journ. Sci., vol. 

xix, p. 288, 1880. 

Plate XVI, figs. 1-10. 

Although very much larger and stouter than any of the ordinary 

squids, this species is much smaller than the species of Architeuthis, the 

* According to the statement of Gervais, Architeuthis dux has similar membranes. 
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total length of the body and head being but 19 inches. Body relatively 

short and thick. The caudal fin is remarkably large and broad; it is 
more than twice as broad as long, and the length is about half that of 
the body. Its form is nearly rhombic, with the lateral angles produced 

and rounded and the posterior angle very obtuse, the posterior edge, 
as preserved, being slightly concave. 

The ventral anterior edge of the mantle is concave centrally, with a 
slight angle on either side, about .75 inch from the center. From these 
angles it is again concave to the sides. On the dorsal side the edge ad- 

vances farther forward than beneath, terminating in a slightly promi- 

_ nent obtuse angle in the middle of the dorsal edge. The nuchal crests 
around the ear consist of a slightly elevated transverse ridge, with three 

thicker and much more elevated lamin, which extend forward, on the 
head, one in the median line of the eye, with one above and one below 
it, the lower one longest and least elevated, curving downward beneath 

the head. The two upper ones are broadly rounded at top. Behind 

the transverse fold there is a deep, irregularly crescent-shaped fosse. 

The eye-sockets are large, oblong, and furnished with distinct lid-like 

margins. The eyes are large, prominent, oblong, and naked; the an- 

terior portion is swollen laterally on both sides. The short arms are 

_ trapezoidal, the dorsal ones somewhat (about 1.25 inches) shorter, and 

smaller than the others, which are nearly equal in length, the second 

pair being stouter than the rest and a little longer. The dorsal arms 

have a slightly prominent membrane along the outer angles; the sub- 

dorsal or upper lateral arms are narrowed to an acute edge or crest on 

the outer angle, but on the inner angle have a broad, thin, marginal 
membrane outside the suckers. The lower lateral arms are similar in 

size and form, and also have a very broad, lateral, marginal membrane 
next to the suckers, on the lower side. The ventral arms are more 

slender and a trifle longer, and have narrower marginal membranes. 
The tentacular arms are slender, elongated, expanded toward the tip, 

and have suckers arranged much as in the gigantic species, even to the 

smooth-edged suckers and opposing tubercles proximal to the large 

suckers, as I have described them in Architeuthis Harveyi. The sucker- 
bearing portion is margined by a scalloped membrane on each side. 

The small proximal suckers of the tentacular arms occupy about 44.5" 

(1.75 inches) at the commencement of the terminal club; they are about 
1.5°" in diameter, circular, regularly cup-shaped, with a nearly even, 
smooth rim; they are raised on slender pedicels. Alternating with 

these are smooth, rounded tubercles, which are also on pedicels and 
slightly larger than the intervening suckers. There are four suckers 

and four tubercles in the row along the inner margin; along the outer 
margin there are fewer, smaller suckers, but without horny rings; if 

they originally had such rings they were probably smaller than the 

others. The large suckers (Plate XVI, fig. 9) forming the two central 

rows on the terminal club are furnished with a somewhat oblique dark 
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brown ring, very strongly and sharply toothed around the outer portion 

of the edge, and usually with one tooth larger and longer than the rest 

on the middle of the outer margin; inner margin with much smaller, 
very acute teeth, of unequal size. The teeth are gold-colored at tip. 

Larger suckers of the sessile arms are very oblique, with the rim 
strong, dark brown, bearing large, strong, sharp, much incurved, un- 

equal teeth on the outer side of the rim; the inner margin is entire. 
The ventral arms bear about 44 similar suckers, exclusive of the minute 

ones close to the end; the largest ones are situated beyond the middle 

of the arm. The lateral arms bear about the same number of large 

suckers, with numerous minute ones at the tip. The dorsal arms bear, 
each, about 30 suckers, exclusive of the small terminal ones. 

The 22d sucker of the left ventral arm (Plate XVI, figs. 8, 8a) has a 
strong, somewhat elliptical rim, with seven strong and very acute in- 

curved teeth on the outer side, and with the opposite margin on the in- 

ner side smooth for more than a third of the circumference. The median 

tooth on the outer margin is decidedly larger and longer than the others, 

and abruptly bent inward above its base. Itis elongated and gradually 

tapered to the very acute tip, but thick and channeled externally at its 
base. To the right and left of this are three similar, but smaller, un- 
equal teeth, all strongly curved inward toward the inner margin, but not 

convergent to the center. Of these, the second from the central tooth, 
on each side, is the largest, and the third is the smallest. Between the 
latter and the smooth inner edge there is a small rounded lobe, or blunt 
tooth. Peduncle broad*toward the rim, tapering rapidly to. the slender 

base. Outer sides of rim much higher than inner. Greater diameter, 
10™; lesser, 7°"; greater interior diameter, 7™"; total height, 13"™; 
longest tooth, 2.5"", 4 

The exposed portion of the upper mandible is black; the point is 

strongly curved, acute, with a smooth cutting edge, separated from the 

inner lobe by a deep, agute notch; inner lobe or edge of ale thin, 
broadly rounded, with a slightly rounded, uneven edge. Length of 

mandible, 29""; distance from bottom of notch to tip, 10™"; internal 
breadth between lobes, 8™". 

The lining membrane of the palate (Plate XVI, fig. 2) is pale, trans- 

lucent, covered with rather jarge, whitish, translucent teeth, variable 

in form and size, but mosuly rather broad at base and tapering to an 

obtuse tip; some are more slender and acute. No granules were de- 

tected on the membrane. 

The odontophore (Plate XVI, figs. 3-7) was too much injured to show 

its general form, but it appeared to resemble that of A. Harveyi. The 

lateral membrane was broad in the middle, translucent, white. No 
plates outside the lateral teeth could be detected. The teeth all have 

slender, acute tips. The median teeth have three points of nearly equal 

length; the inner lateral ones have two points, the outer one somewhat 

shorter and smaller than the other; the two outer lateral teeth are sim- 
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ple, long, acute, the outermost rather narrower at base and somewhat 
longer. 

Total length, 109°" (43 inches); length of body and head, 48.2 (19 
inches); length of body from dorsal edge of mantle, 35.56°™ (14 inches); 

from ventral edge, 33.16 (13 inches); of head from edge of mantle to 

Measurements of Sthenoteuthis megaptera and S. pteropus (in inches). 
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base of arms, 12.7 (5 inches); length of long tentacular arms, 55.8 

and 60.9°™ (22 and 24 inches) respectively ; of first (dorsal) pair of arms, 

16.5™ (6.5 inches); of second pair, 20.5™ (8 inches); of: third pair, 

21.6™ (8.5 inches); of fourth pair, 20.5 (8 inches); length of caudal fin, 
15.24 (6 inches); breadth, 34.3°™ (13.5 inches); transverse distance 

between insertions of caudal fins, 5.9°™ (2.33 inches); breailth across 
body in middle, 12.7 (5 inches); circumference of body, 31.7™ (12.5 

inches); length of eye-opening, 3.2; its breadth, 1.9; length of 

sucker-bearing portion of tentacular arms, 16.5°™ (6.5 inches); of por- 
tion bearing large suckers, 8.25°™ (3.25 fakes) breadth, 1.9°™ (.75 inch) ; 
length of terminal portion, 3.8™ (1.5 inches); diameter of naked or pe- 

duncular portion, .8°™ to 1.25°™; breadth of dorsal arms at base, 1.9°™; 
of second pair, 2.57; of third pair, 2.54; of fourth pair, 2.54°™; 
diameter of largest tentacular suckers, 9™™ to 10™™; of their rims, 7”° 
to 8™™; diameter of largest suckers of ventral arms, 10”” (.40 inch); of 

their rims, 7™ to 8™. 2 

Color, in alcohol, reddish or purplish brown, specked with darker 

brown on the dorsal surface of the body; upper side of head and outer 

sides of arms thickly covered with specks of purplish brown; inner 

surfaces paler, much as in the common small squids; sides yellowish 

brown; under surfaces yellowish brown, tinged with purplish. 

The original specimen was cast ashore during a severe gale near Cape 

Sable, Nova Scotia, several years ago, and was secured for the Pro- 

vincial Museum at Halifax, by J. Matthew Jones, esq. It is preserved 

entire in alcohol and is still in good condition. 

T also refer to this species an entire beak with the adontunkteel pre- 

sented by Capt. George A. Johnson and crew of the schooner “ A. H, 

Johnson.” It was taken at Sable Island Bank, Nova Scotia, in 280-300 
fathoms, September, 1878. This beak (Plate XVII, fig. 2) has the 
exposed parts black, the internal lamin reddish brown. The upper 

mandible is sharp and strongly incurved, with a small narrow notch at 

its base, from which runs a raised lateral line; beyond the notch the 
anterior edge of the ala is convex and slightly uneven. The lower 

mandible has a small notch below the incurved tip; below this the cut- 
ting edge is slightly concave to the basal notch, which is narrow on the 

right side, but broader and V-shaped on the left; beyond the notch the 

alar tooth is narrow, prominent, and truncate on the right, but broader 

and blunt on the left. Opposite the notch and tooth the side of the 
beak is strongly excavated. Total length of upper mandible, 31™™; 

hight, palatine to frontal, 24™™; tip to bottom of notch, 8.5"; tip ‘6 

dorsal edge of frontal famines 24, 5==; breadth between aaboeie lobes 
of ale, 6.2™™; breadth of palatine, 17. pam, Total length of lower man- 

dible, 23™™ ; taenit mentum to inner end of ale, 22™™; tip to notch, 
7.8™™; tip to end of mentum, 8.2™™; tip to aateal end of gular, 16™™; 

icaneneree breadth at alar teeth, (ioe 
The odontophore is similar to ‘that of the typical S. megaptera, but. the 
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lateral denticles of the median and inner lateral teeth are relatively 

shorter, and these, with some other differences, render it doubtful 

whether this beak actually belongs to that species. The odontophore is 

4™m broad; the teeth are all sharp, rather slender, pointed, and pale 
amber-color. <A slight, smoothish, marginal ridge borders the dentiger- 

ous zone on each side, but is scarcely divided into distinct plates. The 
median teeth have three sharp, rather slender denticles, the median 
about a third longer than the lateral; the inner lateral teeth have a 
long point, with the acute outer denticle much shorter; the teeth of 

both outer rows are long, considerably incurved, acute, the outer ones 

the more slender. 

Several additional specimens of this species have recently been re- 

ceived. The most important of these consists of the tentacular club 

and the pharynx, with the jaws and odontophore complete (Plate XVII, 

fig. 1). These are from a specimen of which the head and arms were 
found in the mouth of a codfish on the eastern part of George’s Bank, 

by Manuel D. Mitchel, and were by him presented to the United States 

Fish Commission. The portions of the specimen not saved were used as 

bait for cod. The arms were described as 18 inches long. 

The part of the tentacular club in my possession, which does not in- 

elude the proximal portion, is 175"" long, 17™™ broad in the middle; 

the distal portion, beyond the large suckers, is 62™™ long; breadth of its 
sucker-bearing face, 8"; from front to back, including width of dorsal 
keel, but not the suckers, 18™"; diameter of largest suckers, 12™™; of 
horny rings, 11™™; of aperture, 8™™; hight of horny ring, outer side, 
including teeth, 6.5™™; length of pedicels, 5=™; distance between pedi- 
cels, 15™™, The large Suckers agree very well with those described and 

figured from the type-specimen (Plate XVI, fig. 9); this portion of 

the club had nine of these large suckers in each row; their pedicels 
arise from the middle of deep squarish depressions, between which run 

thick transverse ridges, which bear the smaller marginal suckers to- 
ward their outer ends, and then support the marginal membrane. A 

part of the large suckers have retained their horny rings, but all the 

marginal and small distal suckers have lost them. The horny rings 

of the large suckers (fig. 10) are oblique, much higher on the outer 

than on the inner side; the edge bears about 28 sharp, incurved, well- 

separated, unequal teeth; of these the largest is at the middle of the 

outer edge; another smaller one, but larger than its fellows, is at the 
middle of the inner edge; two others, in size similar to the last, occupy 
the middle of the lateral edges; thus the edge is divided into four equal 
parts by the four larger teeth, between which there are five or six 

smaller, very acute teeth, separated by spaces greater than their 

breadth. The horny rings are amber-brown, the teeth are golden yel- 

low at tip. The distal portion of the club is compressed, with the face 

narrow and tapering, but with an elevated dorsal keel; it bears four 

crowded rows of small, pediceled suckers, the two rows on one side of 

the median line being composed of very much smaller suckers than the 
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other two. At the very tip of the club there is a round cluster of small, 
smooth suckers, as in Architeuthis. “The buccal mass is 52™™ in length 
and 42™™ jn diameter. A thick buccal membrane, covered with low, ir- 
regular verruce, surrounds the jaws. The jaws are sharp and strong; 
their exposed portions are black, the ale reddish brown. The beak of 
the upper jaw is long, strongly incurved, acute, its cutting edge regu- 

larly curved, with a deep notch at its base, from which a well-defined 
groove runs downward. The lower jaw is sharp, its cutting edge is 

most concave near the tip, below which it is nearly straight; sides 

covered with fine radiating lines; basal notch broad, shallow, angular ; 
beyond the notch there is a broad, low, angular tooth. The surface of 

the fleshy palate is covered with low, rounded verruce. The odonto- 

phore is broad, with sharp, pale amber-colored teeth, which agree well 

with those of the original specimen (Plate XVI, figs. 3-7); outside 

of the lateral teeth there is a narrow, raised, Poona ridge, apparently 

not divisible into plates. 
Another specimen, consisting of the buccal mass and jaws, but with- 

out the odontophore, was presented to the United States Fish Commis- 

sion (lot 797) by Capt. Charles Anderson and crew of the schooner 

“« Alice G. Wunson,” of Gloucester, Mass. 
The jaws of this were slightly larger than in the one just described. 

They agree well in nearly every respect, but the notch at the base of 

the lower mandible is narrower and the tooth beyond it broad and 

rounded. 
Measurements of jaws (in millimeters). 

Number of lot. 810. 797. 
| 

Upper jaw, tip to. bottom of notch. .-.---.--- 2... 2.0 6e 2-2 - cen nnn enn ene enon = seen es a) 13 
Transverse breadth, at notches ...-.0 22... 2.26. .---- cee wecccrccecenceaeecscienscemanaee | 9 10 
Tip to end of Crp Fal ATAIT Beh cees Secs eee ee ee es ee ere Oot | 38 41 
Lower jaw, tip to bottom of notch. .......-.---..----- ee ee tea rece n ee cesite seceitaarl 11 13 
Tip tonotchiofmentum\se8 - see ser eres ss oo ew oles nim sie elle sino in =e 1 gl 14 
Tip to ventral end of gular TST ee Bee eo en oe Se Ce \oneg00¢ 25 
Mentum to inner. end ofjateral! als Licks so. - sac. bscece wel. =Ss subse. agstdeaessaueeeee |. 3 36 
Bread tin OL levGersnls sil ce eee oe eee ee ee ree ate eee ae stele erent teeter efee| elo 15 
Breadth of odontophore, across face ...--. 2-222 .e2eee eee ee eee ee eee cee nee eee By eeeoee oo 

The fifth specimen, received in lot 879, October, 1880, consists of two 
of the sessile arms, but the suckers have lost their horny rings, so that 
the identification cannot be very positive. The largest arm, which is 

not quite entire, is 255™™ long, and 23™™ in diameter at the larger end. 

It was taken from the stomach of a cod, on the Grand Banks, and pre- 
sented to the United States Fish Commission by the captain and crew 

of the schooner “ Otis P. Lord.” 

Specimens examined. 

Lot. | Locality. | Fathoms. byes 4. |Name of vessel. | Received from.| Specimens. 

Wape Sable wNisoese | BAC saeco -| 52> tee | ac nem heer ae Halifax Mus’m)] 1, entire. 
Sable Island Bank.| 280-300 ....-. Sept., 1878 | A. H. Johnsca.| U.S. Fish Com. Ll jaws, &e. 

810 | George’s Bank ....| Codstomach-} Aug., 1880 | Sultana -...--.|---- WO secsocae 1, jaws and arm. 

797 | East slope G.’s B..|....do -.----- Aug., 1880} Al.G. Wunson.|..-.do ---.----- 1, jaws. 

879 | Grand Banks...... SPL O net aate cise Oct., 1880] Otis P. Lord...|.---. GW) Segaseaas 1, arms. 

———— ea 
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Sthenoteuthis pteropus Verrill. 

Ommastrephes pteropus? Steenstrup (MSS., 1858). 

Tryon, Man. Conch., i, p. 179 (no description). 

Sthenoteuthis pteropus Verrill, Trans. Conn. Acad., vol. v, p. 228, pl. 27, fig. 

7, 7a, pl. 36, figs. 5-9, Feb., 1880; Amer. Journ. Sci., vol. xix, p. 289, Apr., 
1880. 

Ommatostrephes pteropus Steenstrup, Oversigt K. Danske Vidensk. Selsk. For- 

handl., 1880 (received Aug.), pp. 76-81, fig. 7, p. 79, fig. 2, p. 81 (details). 

Plate VII, figure 2. Plate XVII, figures 3-9. 

A large squid, 74.8°™ (29.5 inches) long from tail to tip of longest sessile 

arms, similar in size and form to the preceding, and closely allied to it, 

has been sent to me by Mr. G. Brown Goode, who obtained it at Ber- 

muda. It is probably the Ommatostrephes pteropus of Steenstrup. 

The body is stout, acuminate posteriorly; the anterior border of the 
mantle, beneath, is even, and not distinctly emarginate in the middle. 

The caudal fin is large, broad, transversely rhomboidal, but neither 
so broad nor so large proportionally as in 8. megaptera. The siphon is 

very large and broad (63™™ long by 50™™ broad), with a large aperture, 
25™™ wide. The eyeballs are very large, elongated, measuring, although 

somewhat collapsed, about 42™™ long by 31™™ broad. The eye-openings, 

as distended, are large, oblong, elliptical, with a broad sinus and slightly 

thickened edges. 

The arms are stout and rather long, the third and ventral pairs being 

nearly equal in length; those of the second pair are about 12.5"™ shorter 

than those of the third; the dorsal ones about 63" shorter than those 
of the second; the dorsal arms are 18.4™ long, trapezoidal in form, 
the outer face convex and about 1.9°" broad; the lateral and inner faces, 

1.2°™; along the inner angles there is a narrow membrane, outside 

the suckers (fig. 7, a). Those of the second pair are 24.7°™ in length; 
their transverse breadth is about 2°"; from inner face to outer angle, 
1.9"; along the outer angle, in these, is a thick, acute-edged crest, 

widest in the middle of the arm; along the lower inner angle, outside 

the suckers, there is a broad and very thin membrane, 2.5°™ or more in 
width (fig. 7, b); along the upper inner angle is a similar membrane, 

about .6°™ wide. 

The arms of the third pair are 26°™ long (31™ from center of eye to 
tip of arms); they are compressed, 2.25°" broad at base; on the outer 
angle, along the middle, there is a very prominent crest (fig. 7, ¢), so 

that, in this part, the distance from inner face to outer angle is 4°"; 

along the lower inner angle there is a very broad, thin, delicate web, 
where widest at least 5° to 7°™ (2 to 2.75 inches) wide; it is consider- 
ably torn and may have been still wider; it is widest beyond the middle 

of the arm; on the upper inner angle the corresponding membrane is 

about 0.6°™ wide (fig. 7, c). Transverse, thick, fleshy ridges run out 
from between the suckers a short distance on these membranes, and then 

fade out. The ventral arms are 2.25°™ broad at base and trapezoidal; 
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they have a smallercrest along the outer angle, and a narrow membrane 
along each inner angle. 

All the sessile arms bear similar suckers (Plate X VI, figs. 8, a-c), all 
of which are provided with 7 to 13 large, very acute, incurved teeth on 
the outer margin of the very oblique horny rings, and with much smaller, 

sometimes rudimentary ones on the inner margin, much as in S. megaptera. 

The largest of all the suckers are near the middle of the second pair of 
lateral arms, from the sixth to the sixteenth, and especially from the 
ninth to the fourteenth; the diameter of the ninth is 10™, the edge of 

its rim 8™. On the dorsal arms the eighth to the thirteenth are the 
largest ; the diameter of the ninth is 7™™; edge of horny rim, 5™™. On 
the third pair the eighth to the fourteenth are largest; the diameter 

of the tenth is 8™, its rim 6™- On the ventral arms thé fourteenth 
to the twentieth are largest; the diameter of the fifteenth is 7.5™”, its 
rim 5.5™™, On the ventral arms the rows of suckers are more separated 

than on the other arms, their inner faces being wider. On the lateral 
arms, toward the base, the two rows are nearer together, while the suck- 
ers of each row are distant, so that they almost form one irregular row 

at first. Thesuckers are all very oblique, with the horny rims very low 

or narrow in front, and very high on the outer side ; these rings are dark 

brown, but the teeth have a golden luster. 
The thick fleshy margin (fig. 9), outside the denticulated edge of the 

horny ring, is completely covered all around by a series of thin, bracket- 

shaped, horny plates, light brown in color, arranged radially and movable 

with the membrane to which they are attached for the most of their 

length; both the outer and the inner ends are free and turned upward, 

like a small tooth or denticle; those of the inner end are mostly acute, 
and form a circle of minute movable denticles, nearly in line with the 
large teeth of the horny ring, five to ten occupying the intervals between 

the large teeth of the largest suckers; those plates that stand opposite 

the teeth of the horny ring are shorter than the others, and often broader, 
and have no denticle on the flat or upeurved inner ends, which fit to the 
form of the base of the tooth in front of them; the outer ends are abruptly 

bent upward and often inward, forming a denticle or flattened hood, usu- 
ally rounded at the end. These marginal plates vary greatly in width 

and form, even on the same sucker, according to position, and small, 

imperfectly developed, wedge-shaped ones are interpolated between the 

larger ones, around the periphery. 

One of the largest suckers, the twelfth of the second pair of arms 

(fig. 8, b, b’), has 22 teeth on the horny ring; of these five are small, but 
sharp, on the middle of the inner border; nine, on the outer border, are 
largest; and four, on each side, are intermediate in size. The median 
tooth on the outer margin is largest, and the one next to it, on each side, 
is a little smaller than the second one from it. The thirteenth sucker 
of the ventral arms has, on its ring, eighteen denticles; of these nine 

are very large, with the median more decidedly the largest, and the one 
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on each side of it is shorter as compared with the next; six, on the inner 
margin, are minute, and these are connected with the larger series by 
one or two somewhat larger ones at each end of the inner border. 

The stumps of the tentacular-arms are flattened, oval, and smooth, 
measuring about 10™ by 18" near the base; their length is about 28™ 

(11 inches), which is doubtless less than half their original length. 

According to Steenstrup (op. ult. cit., p. $1, fig. 2), there are, in his 
example, a few connective suckers and tubercles on the proximal part of 
the club. 

The siphon is very large a 1d lodged in a broad groove in the lower side 

of the head; the anterior part of this groove, which is separated from 

the rest by a transverse fold of the skin, is covered by about twelve nar- 
row, longitudinal ridges, separated by strong longitudinal furrows; an 

additional outer ridge, on each side, is separated from the others by a 

wider interval; several of these ridges and furrows extend backward 
beyond the transverse fold. The dorsal side of the siphon is strength- 

ened by a thick, longitudinal, muscular band, which becomes free from 
the siphon farther back, and is united to the head by a small median 

connective strap; either side of this are the two broad connective bridles, 
and at the sides of the siphon, near the ears, on each side, is a broad 
lateral connection between the mantle and head, with a large aquiferous 

opening beneath it. 
The exposed parts of the jaws (Plate XVII, figs. 3, a, b) are black and 

polished; the laminz are reddish brown, with broad, thin, yellowish- 

white margins. The upper mandible has along, sharp rostrum, with reg- 

ularly curved cutting edges, and a small, well-defined, V-shaped notch, 
from which a short groove runs backward, beyond which there is aslight 

ridge ; anterior edge of ale, beyond the notch, forming no distinct lobe 

or tooth, but slightly convex and irregularly crenulate; posterior lateral 

borders of alz with a broad sinus in the middle; palatine lamina long 

and thin, with sinuous posterior margins; frontal lamina broad, extend- 

ing well backward. 
The total length of the upper mandible is 42™™; tip to posterior end 

of frontal lamina, 33™"; to notch, 10™™; greatest breadth (or hight), from 
palatine to end of frontal, 30™; transverse breadth, across frontal, 
15™"; transverse breadth, across anterior edges of ale, 8™™. 

The lower mandible has a strongly incurved beak, with the cutting 
edges rather suddenly incurved at about the proximal third, and a well- 
developed, broad, V-shaped notch at base, beyond which there is a 

slightly prominent, broad tooth; alz broad, the inner ends broader 

than the middle, well rounded; mentum short, with a broad dorsal 
emargination; gular lamina short, the inner edges incurved. 

The total length of the lower mandible is 29™™; tip of beak to end of 
mentum, 10™™; to ventral end of gular, 21™™; to bottom of notch, 11™™; 
to inner ends of alee, 24"; breadth, from inner ends of ale to mentum, 
28™™; breadth of gular lamina, 17°"; breadth of ale, 12.5¥™; greatest 
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transverse breadth, across alz, 32™™ ; ; transverse breadth, across anterior 

edges of ale, at teeth, 11™™. 
These jaws agree cela nearly in form and size with those of O. 

pteropus, as figured by Steenstrup, but the latter have a deeper notch in 

the upper mandible, with a more evident lobe beyond it, while the lower 

mandible has a broader and less triangular notch. 
The buccal membrane is large, thin, prolonged into seven acute angles. 

or lobes, of which the upper is in the median plane, opposite the inter- 

val between the dorsal arms; the six others a ’e opposite the three other 

pairs of sessile arms. The inner surface of this membrane is covered, 
near the periphery, with small rounded papille; externally it is con- 

nected to the arm by seven membranous bridles, corresponding to the 

seven angles; of these the dorsal one forks, one branch going to the 
inner margin of each dorsal arm; the upper lateral ones join the mar- 

ginal membrane of the upper angle of the upper lateral arms; the lower 

lateral ones join the lower marginal membrane of the third pair of arms; 

the ventral ones join the marginal membrane outside of the sucker- 

bearing face of the ventral arms. In front of the bases of each of the 

dorsal and tentacular arms there is a large opening to the space beneath 

this membrane. 
The beak is closely surrounded by a thick, prominent, lobed, and 

wrinkled fleshy collar, with papillz on its inner surface; outside of this 

there is a smooth, sharp-edged, erect collar, less prominent than the 

inner one. 

The odontophore is similar to that of Ommastrephes ; it is sharply bent 

upon itself anteriorly, with the ventral end less than half as long as the 

dorsal; the dentigerous zone is yellowish brown in color, and bordered 
laterally by a thin ridge formed by a row of small plates; the lateral 

membrane is broad, thin, and pale yellow, running straight across, from, 

the ventral end, at right angles to the dorsal portion, and then folding 
back upon itself joins the dorsal part of the odontophore farther back, 

near its middle; beyond this point it is very narrow and rolled in. 

Length of the dorsal portion, 19"™; of the ventral, 9™™; breadth of the 
dentigerous zone, anteriorly, 5"; breadth of mar eis acre ante- 

riorly, 7”. 

The median teeth (Plate XVII, fig. 4, a) are broad, with three stout 
points, the middle one nearly twice as long as the lateral; the inner 

lateral teeth (b) are much longer, with one long stout point oul a short 
denticle on the outer side, below the middle; the two outer rows (¢, d) 

haye simple, long, and rather stout, curved teeth, those of the outers 

row a little longer and narrower on the others. The teeth differ de 

cidedly from those of S. megaptera in the shortness of the lateral denticles 

of the median and inner lateral teeth; moreover, all the teeth are stouter 

and less acute. 
The pen (Plate XVII, figs. 5, 5a) resembles that of Ommastrephes ; itis 

long, widest anteriorly, hare by strong ribs, obtusely pointed at the 

pendant An a al 
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anterior end, gradually narrowing to the very narrow slender portion 

. about three inches from the posterior end, beyond which there is a thin 

margin, which expands into a lanceolate form, widest at 1.25 inches from 

the end; the terminal portion forms a short, hollow hood, formed by the 

infolding of the margin, and marked by slender, divergent, raised lines, 
stronger laterally, and with a dorsal keel. The central rib begins at the 

anterior end, increases in size to the middle region, then narrows to the 
slender part, where it forms a slender, prominent rib, only visible dor- 

sally, and then becoming confluent with the lateral ribs extends as a 

sharp keel to the end. The lateral ribs commence at about .75 inch 

from the anterior end, and each at first consists of three riblets; farther 

back another appears on the outside margin, but is separated only by 

a slender groove, and toward the slender part of the pen they all co- 

alesce into a single rib on each side, which nearly meet in the middle line 
ventrally, where they are separated by a slender groove, which disap- 

pears farther on. Total length of pen, 349" (13.75 inches); greatest 

breadth, 22.5"" (.90 inch); length of posterior cone or hood, .9"™ (.35 

inch); breadth of posterior expansion, 15™”. 
This specimen is entire, except that it has lost the clubs of the ten- 

tacular arms. It is in fair condition, though considerably contracted 

by long preservation in too strong alcohol. The head, however, has 

been pulled out from the mantle to an unnatural extent, so as to increase 

the total length from 3°™ to 4°™ at least. The ventral arms do not show 

any of the sexual modifications characteristic of the male squids, there- 

fore, it is doubtless a female. 
Most of the measurements are given in the table with those of S. 

megaptera (p. 103); some of the more general are as follows: Length 

from end of body to tip of dorsal arms, 69.8 (27.5 inches); to edge of 

mantle, dorsally, 37.5°™ (14.75 inches); to base of dorsal arms, 52°™ (20.5 

inches); to center of eye, 47°"; to lateral insertions of fin, length, 17™ 

(6.75 inches); to outer angle of fin, along posterior edge, 18.4™ (7.25 
inches); breadth of fins transversely, 28.5°™ (11.25 inches); outer angle 

to lateral insertion, along front edge, 14°™ (5.5 inches); between lateral 

insertions, 5™ (2 inches); breadth of body, 11.9; circumference of 

body, 29.2°™ (11.5 inches). 
This specimen, which was obtained at Bermuda, by Mr. G. Brown 

Goode, now belongs to the museum of Wesleyan University, Middletown, 

Conn. Mr. Goode informs me that it was picked up on the north shore 

of the island, in December, 1876, and that it was regarded by the inhab- 

itants as a novelty or great rarity, and was noticed as such in the local 

newspapers. 

Stenoteuthis pteropus has been recorded from the Mediterranean Sea 

and the warmer parts of the Atlantic Ocean. 

S. Miss. 59—-21 
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Sthenoteuthis Bartramii Verrill. 

Loligo sagittatus (pars) Lamarck, 1799; Anim. sans Vert., vol. vii, p. 665. 

Loligo Bartramii Lesueur, Journ. Phil. Acad., I, vol. ii, p. 90, pl. 7, 1821. 

Blainville, Dict. Sci. Nat., vol. xxvii, p. 141, 1823. 

Loligo sagittatus Blainv., Dict. Sci. Nat., vol. xxvii, p. 140. 
Ommastrephes Bartramii D’Orb., Voy. Amér. Mérid., Moll., p. 55, 1838 (t. Gray) 5 

Céph. Acétab., pl. 2, figs. 11-20; Hist. Cuba, Moll., p. 59. 

Gray, Catal. Moll. Brit. Mus., Cephal. Antep., p. 62, 1849. 

Verrill, Invert. Vineyard Sound, &c., p. 341 [635], 1874 (non Binney in Gould, 

Invert. Mass. ). 

Tryon, Man. Conch., vol. i, p. 180, pl. 80, figs. 361, 362 (after D’Orb.). 

Sthenoteuthis Bartramii Verrill, Trans. Conn. Acad., vol. v, p. 223, Feb., 1880; 

p. 288, Jan., 1881; Amer. Journ. Sci., vol. xix, p. 289, Apr., 1880. 

Ommatostrephes Bartramii Steenstrup, Oversigt K. Danske Vidensk. Selsk. For- 
handl., 1880, p. 79, fig. 2, p. 81, fig. 3, p. 89; auth. sep. copy (received 

Aug.), p- 9; fig. 2) p. 14, fig. (3; p. 19: 

Body cylindrical, elongated, slender, tapering but little in front of the 
fin; anterior edge of mantle with a very slight median dorsal angle. 

Caudal fin short and transversely rhomboidal, with the outer angles 

acute, posterior angle obtuse, and the front edges rounded and project- 

ing forward beyond the insertion. Length of fin (from insertion) to its 

breadth, as1:2; length of fin to mantle, as 1: 2.80, in a young female 
specimen with the body 3.25 inches long. Head short, as broad as the 

body; eye-opening angular, higher than long, with a narrow, oblique 

sinus. Nuchal crests nearly as in O. illecebrosus, consisting of a low, 

transverse, undulated ridge extending around both sides to the dorsal 

line, and with three raised longitudinal crests on each side. Siphon 

large, sunken in a deep pit; anterior border of the pit with a series of 

6 to 12 or more (varying with age) small and short furrows, which ex- 

tend inward only a short distance from the edge. Arms rather short, 

not very unequal; the dorsal ones are a little the shortest and smallest; 
the third pair are the longest, the second and fourth pairs are interme- 

diate in length and nearly equal; the arms of the second pair are fur- 

nished with a well-developed membrane along the lower outer angle, 

and with a thin marginal membrane of moderate width along the inner 

angles, outside the suckers, that on the lower side extending beyond the 
suckers. Those of the third pair are compressed, with a well-developed 

membranous keel on the median outer edge, beyond the basal portion ; 

on the lower inner angle there is a broad, thin, marginal membrane, ex- 

tending beyond the suckers, and a narrow one on the upper side; the 

dorsal and ventral arms have narrow marginal membranes. Suckers of 

_ the dorsal and lateral aims furnished with horny rings, which have the 

edge divided into small, acute-triangular teeth, largest on the outer 

side; on the ventral arms the suckers are smaller, those on the prox- 

imal half of the arm having smooth-edged rings, while those on the 

distal portion are sharply toothed on the outer edge. Tentacular arms 

slender and moderately elongated, with distinctly broader clubs, which 

are keeled on the back side and furnished with a thin marginal mem- 

brane on each edge. The suckers form two median alternating rows 

——— oe 
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of larger, oblique, dentate ones, of which seven to nine in each row 

are decidedly the largest; alternating with these, on each margin, there 
is a row of smaller, more oblique, sharply denticulate, marginal suckers; 
distal face of the club narrowed and covered with four rows of minute 
crowded suckers, and a small cluster at the tip; the proximal part of the 

club has an irregular group of few, small, denticulate suckers, beyond 

which, extending down on the upper margin of the arm, is a row of about 

five or six or more small, smooth-edged, connective suckers, alternating 

with small round tubercles of corresponding size; along the lower edge 

of the arm, for about the same distance, there is a row of more minute 
pediceled suckers. The horny rings of the larger median suckers are 

oblique, and the edge is divided into many small slender teeth, longer 
on the outer or higher margin; the teeth of the marginal suckers are 

similar, but more unequal and more incurved. 

Specimens in alcohol generally show a distinct dark purplish brown 

dorsal stripe, where the chromatophores are very much crowded. 

According to D’Orbigny (Hist. Cuba, Moll., p. 62) the colors of this 

species, when living, are very brilliant, and are continually changing. 

Along the middle dorsal line there is a broad violet stripe, with a stripe 

of reddish yellow on each side of it. These bands are closely defined, 
and do not grade into each other. Body elsewhere bluish; fins rosy, 
with a carmine-red tint each side of the darker median stripe. The sur- 

face is throughout covered with small reddish-violet chromatophores. 

The head is dark violet above, rosy beneath. Upon the eyes there are 
two elongated spots of brilliant blue, and below a spot of bright red. 

The color of the ink, according to the same authority, is not black, 

but coffee-and-milk color. It is emitted very rapidly and discolors a 

jarge area. Length of body, 150™™; diameter, 27™"; diameter of head, 
29mm; length of tentacular arms, 75™™; length of dorsal arms, 42™™; 
length of third pair, 56™™; length of fourth pair, 50™™; length of cau- 
dal fin, 60™™; breadth of fin, 95™™. 
A young specimen, in alcohol, has the following dimensions: Total 

- jength to tips of lateral arms, 121™™; tail to base of arms, 93"™™"; body, 
82mm; length of caudal fin, toinsertion, 29"™; its breadth, 58™™; diam- 
eter of body, 16™™; length of tentacular arms, 48™™. 

Middle Atlantic and West Indies to Brazil and Cape of Good Hope. 

Ranges chiefly between 35° south and 35° north latitude; common in 

the region of the Gulf Stream. 

This is an exceedingly active species, swimming with great velocity, 

and not rarely leaping so high out of the water as to fall on the decks 

of vessels.* On this account it has been called the “ flying squid” by 

Sailors. 

* D’Orbigny (Hist. Cuba, Moll., p. 62) relates that in a beautiful night in October, 
at 34° south latitude, off South America, he himself saw two specimens leap out of 

the water so high as to fall on the deck of the vessel, which was nearly fifteen feet - 
above the surface of the water. It is supposed that this is done in their efforts to 

escape from predatory fishes that pursue them. 



324 REPORT OF COMMISSIONER OF FISH AND FISHERIES. [114] 

This is a more slender species than O. illecebrosus, with a shorter fin, 
and it has but four rows of small suckers on the distal part of the club, 
instead of eight. The most important differences, of generic value, are 

the presence of connective suckers and tubercles on the tentacular arms, 
and the great development of the marginal membranes on the lateral 

arms. The grooves in the siphon-pit are of comparatively little impor- 

tance. 
ARCHITEUTHIS Steenstrup (see page 23). 

This genus, which includes the most gigantic species known, differs 

from Sthenoteuthis mainly in having a smaller and differently shaped cau- 

dal fin, and in lacking the broad lateral membranes on the lateral arms. 
The pen is also different, judging from the portions preserved. Thelarge 

tentacular suckers are more evenly and regularly denticulated ; and 

those of the sessile arms are smaller, with less claw-like teeth. 
From Ommastrephes it differs in the form and size of the fin and 

pen, and especially in having connective suckers and tubercles at the 

bases of the tentacular clubs. 

Architeuthis Harveyi Verrill (see pages 93-40).—Giant Squid. 

(Plates I-VI.) 

Fishing banks off Nova Scotia to Labrador. Northern Europe? 

Architeuthis princeps Verrill (see mareR 41-50).—Giant Squid. 

(Plates VII-XI.) 

Newfoundland and the Grand Banks to Labrador. Northern Europe? 

FAMILY MASTIGOTEUTHIDA Verrill. 

Bulletin Mus. Comp. Zool., viii, p. 100, March, 1881. 

Body slender, pointed behind. Caudal fin large, rhombic. Mantle 
united to neck by three movable cartilages. Siphon with an internal 

valve and one pair of dorsal bridles. Eyes large, not prominent; lids * 

free, simple. Buccal membrane 6-angled, without suckers. Arms free ; 
suckers in two rows. Tentacular arms (in the typical species) not ex- 

panded into a club, the terminal portion round, tapering, covered with 

a multitude of minute suckers, inmanyrows. No auditory crests. Pen 

narrow, with a long, hollow posterior cone. 
This family differs from Ommastrephide in lacking distinct lachrymal 

sinuses and auditory crests, in the remarkable character of the tentacular 
arms, and in the simple connective cartilages. From Chiroteuthide and 

Histioteuthide it differs in having the siphon provided with a dorsal bridle 

and internal valve, as well as in the armature of tentacular arms. 

It is doubtful whether Calliteuthis belongs near this family, its tentac- 

ular arms being unknown, and its pen being entirely different. Possi- 

bly it may belong to the Chiroteuthide. 

. 
3 
q 
q 
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MASTIGOTEUTHIS Verrill. 

Trans. Conn. Acad., vol. v, p. 296, Jan., 1861; Bulletin Mus. Comp. Zool., vol. viii, p. 
100, March, 1881. 

Body elongated, tapering to a point, confluent with the caudal fin 

posteriorly. Caudal fin very large and broad, rhomboidal, occupying 
about half the length of the body. Mantle fastened to the base of the 

siphon by an ovate, ear-shaped, elevated cartilage, on each side, fitting 

into corresponding deep, circumscribed pits on the base of the siphon. 

Siphon with a bilabiate aperture, an internal valve, and a pair of dorsal 

bridles. Eyes large, with round pupils; lids free, thin, apparently with 

a very Small anterior sinus. Arms very unequal, the ventral ones much 

the longest. Suckers small,in two regular rows. Tentacular arms long 
and round, tapering to the tips, shaped like a whip-lash, without any 

distinet club; the distal portion is covered nearly all around with ex- 
ceedingly numerous and minute suckers, which leave only a very narrow 

naked line along the outside. Pen narrow and bicostate anteriorly, very 

slender in the middle; posteriorly much larger, with a long tubular 

cone (figs.1b,1¢). This remarkable genus differs widely from all others 
hitherto described in the character of the tentacular arms and suckers. 

This, with the great size of the caudal fin, gives a very peculiar aspect to 

the species. 

Mastigoteuthis Agassizii Verrill. 

Bulletin Mus. Comp. Zool., vol. viii, p. 100, pl. 1, fig. 1, pl. 2, figs. 2, 3-3 e, 1881; 

Trans. Conn. Acad., vol. v, p. 297, pl]. 47, pl. 49, figs. 2, 3-3 e, Jan., 1881. 

Plate XXI. Plate XXII, figures 2-2 d. 

Body elongated, round anteriorly ; posteriorly tapering rapidly to the 

slender, acute, terminal portion, which is confluent with the caudal fin 
to the tip. Front dorsal edge of mantle emarginate in the middle. 

Caudal fin very large and broad, transversely rhomboidal, obtuse pos- 

teriorly, its length, from origin to tip, about equal to half the combined 

length of the head and body. Eyes large, with thin lids, which appear 

to have had a distinct but very small sinus in front; pupils circular ; 

iris brown, in alcohol. Sessile arms very unequal; ventral arms much 

larger and longer than the others, about equal to length of head and 

body; dorsal arms very small, scarcely one-third the length of the ventral 

pair; two lateral pairs nearly equal, decidedly longer and stouter than 

the dorsal pair. A delicate, thin, marginal membrane extends along the 
arms, outside the rows of suckers, to the slender tips. Suckers small, 

in two regular rows on all the arms, subglobular, with small oblique 

apertures, surrounded by small horny rings, which have a nearly entire 

margin, and by several series of minute plates (Plate XXII, fig. 2 d). 

Basal web, between the arms, very small.” In the smaller specimen, 

which is a male, the right ventral arm is longer than the left, and the 
tip appears to have been flattened, and the marginal membranes seem 
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to have been wider, with the edges infolded, so as to form a sort of fur- 

row on the outer side, but the suckers are mostly gone, and it is too 
much injured to be accurately described. Tentacular arms long, more 

than twice the combined length of the head and body, slender, round, 

gradually tapering to the tip, like a whip-lash, the distal half of their 

length covered with very numerous, crowded, minute, pediceled suckers 

(fig. 2 b), which cover nearly the entire surface along the terminal por- 

tion, leaving only a narrow naked line along the back, but farther from 
the tip this naked space becomes gradually wider and the band of suck- 

ers narrower, and after these crowded bands of suckers cease, scattered 
suckers, placed mostly two by two, extend for some distance along the 

proximal part of the arms. The suckers of the tentacular arms are so 

small that their form cannot be seen with the naked eye; they are deep, 

cup-shaped, with a small circular aperture, supported by a horny rim, 

which is often armed with two or three sharp teeth on one side (fig. 2 ¢). 
Color of body and arms, so far as preserved in alcohol, deep brownish 

orange; on the upper side of the back and caudal fin the color is better 

preserv ei and shows small, occellated, circular spots of orange-brown, 

with an inner circle of a Tntiat and a ‘central spot of purplish brown. 

Similar spots also exist on the head and arms, and also on the lower side 
of the body, where the color is best preserved. 

A considerable amount of a bright orange oily fluid, insoluble in alco- 

hol, exuded from the viscera. Examined by means of the spectroscope 
this fluid absorbed part of the green, all of the blue, and most of the 
violet rays. The stomach contained fragments of small crustacea. The 

pen is pale yellow, thin, and slender anteriorly, with two sublateral 

cost, and narrow delicate margins outside the cost; in the middle it 
becomes still thinner and narrower, with the margin inrolled; farther 
back the margins become much wider and then unite together ventrally, 
forming a long, hollow, conical portion, extending to the acute posterior 

tip; this portion is not so broad as deep, and has a slight dorsal keel 
and a ventral groove. 

Measurements. (In millimeters). 

Sexes le oe ee ohne 5 F SSE ea seme stots MEO a Rtene eee Ie late Ge fae tats) eae Le nn ea Male. | Male. 

Totallensth to\end of sessile armss-sse otc. ee oses eae se -seE eeeeae ee eh eaeee ese 1387 232 
Head and body combined 2s: sep sesesetee wae eee oleic Rares Seis de cinineie Sie ae bine Ete pee ete 59 122 
Length of body. . ...-2;4-c0.c2-55 oct eee ee ee ee ee Tee CE ine ce = Sone eee ee ee 46 99 
Length of candal fin, from origin 30 60 
Breadth of caudal fin PA shes < 42 75 
IBreadtnvotgpody ess - 2s asc es ee aeee : 15 23 
Length of dorsal arms be te 24 45 
Length OP SOCONG) p aire OF ja Ser eam alate eel ola ee ae tote 33 60 
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Specimens examined. 

Locality. Received from— 

Fathoms. When received. Name of vessel 

ecexxviii, N. L. 34° 28/25"; W. Lg. 75° 22! 50’”.|1, 682 | 1880 |}...do ....|.....do ........-... 1 Se | No. 
eeexxv. N..33925/20"; W. Lg. 76° ....-.. 647 | 1880 | Blake ...| Mus. Comp. Zool--.| 1 

do 

CALLITEUTHIS Vetrill. 

Amer. Journ. Sci., vol. xx, p. 393, for Nov., 1880 (published Oct. 25); Proc. Nat.Mus., vol. 

iii, p. 362, 1880; Trans. Conn..Acad., vol. v, p. 295, Jan., 1881; Bulletin Mus. 

Comp. Zool., viii, p. 111, March, 1881. 

Body short, tapering to a small, free tip. Fins small, united behind 

the tip of the body. Pen with a short narrow shaft and thin lanceolate 

blade, as in Loligo. Siphon not sunken in a furrow, but united to the 
head by a pair of dorsal bands; an internal valve. Mantle united to 

the sides of the siphon by simple, linear, longitudinal, lateral ridges, 

corresponding with connective cartilages on the sides of the siphon, 

which are long-ovate, with a raised margin all around. A dorsal, elon- 
gated, connective cartilage on the neck, opposite the pen. Arms long, 

not webbed. Suckers in two rows, largest on the middle of the lateral 

and dorsal arms; horny rings of suckers smooth on most of the suckers, 

simply dentate on the distal ones. Hyes large, with rounded openings 

and thin, free lids. . No nuchal frills or crests. Buccal membrane simple, 
sack-like, with seven connective bridles. Internal anatomy of the female 
similar to that of Ommastrephes. Oviducts and. nidamental glands sym- 

metrically developed on the two sides. Oviducts opening in front of the 

bases of the gills, the openings simple, long, narrow, oblique. Two long, 

ligulate nidamental glands, with acute anterior ends, lie side by side and 

a little apart, on the middle of the visceral mass, behind and over the 
heart; each of these consists of two halves, folded together, and covered 

on the inner surface with fine transverse lamin; they open along the 

outer edge. 

This genus may, perhaps, belong to the Chiroteuthide. 

Calliteuthis reversa Verrill. 

Amer. Journ. Sci., vol. xx, p. 393, Nov., 1880; Proc. Nat. Mus., vol. iii, p. 362, 

Dec., 1880; Trans. Conn. Acad., vol. v, p. 295, pl. 46, figs. 1-1 b, Jan., 1881; 

Bulletin Mus. Comp. Zool., vol. viii, p. 112, pl. vii, figs. 1-1 6, 1881. 

Plate XXII, figures 1-1 ¢. 

Body rather short, tapering backward, subacute posteriorly ; front 

edge of mantle advancing somewhat in the middle and forming an ob- 

tuse angle; considerably emarginate beneath. Caudal fin small, short, 

thin, each half nearly semicircular, attached subdorsally, posterior end 
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emarginate and free from the tip of the body, but not extending much 

beyond it. Head large, flattened 4bove. Eyes very large, with simple, 

thin, free, circular lids, without any sinus. Openings of the ears be- 

hind the eyes, minute, with a small, erect, clavate, fleshy process of the 
skin. Arms long, tapering, equal to the length of head and body com- 

bined ; the lateral pairs are equal; the dorsal and ventral nearly equal, 
somewhat shorter than laterals; suckers deeper than broad, wellrounded, 
laterally attached by slender pedicels ; horny rings with smooth, circu- 
lar, thin edges, except on the small suckers, toward the tips of the arms, 

in which the outer edge is divided into a number of small, narrow, blunt 

teeth. On the ventral arms the suckers are much smaller. Basal web 
rudimentary ; a narrow, thin, simple membrane along each side, outside 

the suckers. Tentacular arms rather slender, compressed, smooth at 
base, the ends absent. Color reddish brown. The ventral surface of 
the body, head, and arms is more ornamented than the dorsal surface, 

being covered with large, rounded verruce, their center or anterior half 

pale, the border or posterior half dark purplish brown; upper surface 

of body with much fewer and smaller scattered verruce; a circle of the 
same around the eyes; inner surfaces of sessile arms and buccal mem- 

branes chocolate-brown; tentacular arms lighter; suckers pale yellow, 

with a light brown band. Caudal fin white, translucent. Iris in the 

preserved specimen, brown. Gills with the free edge brown, and a 

brown line on the outer edges of all the laminze 

Total length, to end of lateral arms, 133"™; to base of arms, 67"; 

mantle, 51°"; of fin, 17™"; breadth of fins, 24"; of body, 20™; diameter 
of eyeball, 16""; length of dorsal arms, 58™"; of second pair, 67™™; of 

third pair, 68°"; of ventral pair, 60™; breadth of dorsal arms at base, 

5°"; of lateral, 6"; diameter of largest suckers, 1.2™". 

Dredged by the steamer “ Fish Hawk,” of the U.S. Fish Commission, 

at station 894, about 100 miles south of Newport, R. I., N. lat. 39° 53/, 

W. long. 70° 58’ 30”, in 365 fathoms. 

Famity CHIROTEUTHIDA! Gray (restricted). 

Loligopside (pars) D’Orb., Céphal. Acétab., p. 320, 1835-1848. 
Chiroteuthide (pars) Gray, Brit. Mus. Catal., Moll., vol. i, p. 42, 1849. 

Body small, connective cartilages three, movable. Eyes with free, 

simple lids, no sinus. Siphon small, with neither internal valve nor 

dorsal bridle. Nuchal or auditory crests absent. Buccal membrane 
seven-angled, without suckers. Buccal aquiferous openings six. Ses- 

sile arms simple; suckers with horny rings, which are encircled by a 

groove; web rudimentary. Tentacular arms very long and slender, 
with a large club; tip with a spoon-shaped organ, opening backward ; 

peduncle with connective suckers and tubercles; club with rows of sin- 

gular small suckers, having a swollen bulb on the long pedicel. Pen 

lance-shaped, with along, narrow shaft. 

Chiroteuthis D’Orb. is the best known genus. 
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Chiroteuthis Bonplandi D’Orb. (?). 

Loligopsis Bonplandi Verany, Acad. Turin, ser. ii, vol. i, pl. 5 (specimen with- 
out tentacular arms, t. D’Orb.). 

Chiroteuthis Bonplandi D’Orbigny, Céphal. Acétab., p. 226 (description com- 
piled from Verany). 

Verrill, Bulletin Mus. Comp. Zool., vol. viii, p. 102, pl. 3, figs. 1-1 b, 1881; 

Trans. Conn. Acad., vol. v, p. 299, pl. 47, figs. 1-1 b. 

Plate XXXII, figures 1-1 ce. 

A detached tentacular arm belonging to a species of Chiroteuthis was 

taken by the United States Coast Survey steamer “ Blake,” in the sum- 

mer of 1880, at station ceciii, lat. 41° 34’ 30”, long. 63° 54’ 30’, in 306 

fathoms. 

The arm is very long and slender, the length being 780" (or over 30 

inches), its diameter being from 1.5™" to 2™", except near the base, where 
it is 3™", and at the terminal club, which is'‘6™" broad and 54™™ long. 
The arm is white, with purplish specks, and is generally roundish, ex- 

cept at the club; along the greater part of its length there is a row of 

rather distant sessile suckers, the distance between them being usually 

from 12™ to 18™"; these suckers are larger than those of the club, and 
havea nearly flat upper surface and no horny marginal rim is preserved. 

A row of small, simple, scattered pits, perhaps homologues of these 

suckers, extends up the back side of the club. These smooth suckers evi- 
dently serve to unite the tentacular arms together when used in concert. 
The club is much stouter than the rest of the arm, convex on both sides, 
and but little flattened; on each side it is bordered by a well-developed 

scalloped marginal membrane, supported by a series of transverse, thick- 

ened, but flat, tapering, acute, muscular processes, with their ends pro- 
longed beyond the edge of the intermediate membrane, producing a 

deeply-scalloped border; on the distal half of the club these muscular 

supports are separated by spaces greater than their breadth, but on the 

proximal portion they subdivide into two or three parts, which become 

crowded close together, showing only narrow intervals or merely a groove 

between them. At the tip of the arm there is a thick, ovate, dark pur- 

ple, spoon-shaped, hollow organ, about 4™™ long, with its opening on the 

back side of thearm. This so strongly resembles the spoon-shaped organ * 

of the hectocotylized arm of some Octopods as to suggest the possibil- 

ity of a similar use for sexual purposes. The suckers are crowded in 

four or more indistinct rows. Their pedicels are long and slender, hav- 
ing beyond the middle a large, dark purple, fluted, swollen portion or 

bulb, beyond which the pedicel is more slender; the cup of the sucker 
is small and lateral, with a very oblique, oblong, horny rim, which is not 

distinctly toothed (fig. 1 6); but its extreme outer edge is sometimes 

slightly beaked and much thickened. 

The fleshy border of the suckers is covered with small angular and 

irregular scales (fig. 1 ¢); its edge is tinged with purple. 
This tentacular arm is referred to C. Bonplandi only provisionally, for 
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no perfect specimen of the latter, with the corresponding arms present, 

has been described. It appears to*differ from the tentacular arm of C. 

Veranyi D’Orb., which is the only other species sufficiently described to 

be recognized as belonging to this genus. 

Famity HISTIOTEUTHID, nov. 

Loligopside (pars) D’Orbig., Céphal. Acétab., p. 320, 1835-1848. 

Chiroteuthide (pars) Gray, Catal. Brit. Mus., Moll., vol. i, p. 42, 1849. 

Body small, short, with caudal fins. Mantie united to the neck by three 
movable cartilages. Siphon with neither dorsal bridle nor internal 

valve. Head large. Nuchalcrests absent. Eyes large, not prominent ; 

lids free and simple; no sinus. Buccal membrane with six smooth 

lobes; buccal aquiferous openings four. Two brachial openings at 

the bases of the tentacular arms. Six upper arms united by a very 

broad web; suckers in two rows; rings convex, with small, oblique 
apertures. Tentacular arms long, with a well-developed club, bearing 

large central and small marginal suckers; proximal part of club with 
connective suckers and tubercles. Pen broad, short, lanceolate, much 
like that of Loligo. 

HISTIOTEUTHIS D’Orbigny, 1859. 

Histioteuthis Férussac & D’Orbigny, Histoire Naturelle des Céphalopodes Acétabuli- 

féres,, p. 226. 

Gray, Catal. British Mus., Moll., vol. i, p. 34, 1849 (description after D’Or- 

bigny). 

This genus is remarkable for having the six upper sessile arms united 

together nearly to their tips by a thin, elastic membrane or web. The 

ventral arms are also united together for a part of their length, and their 

common web is joined to the great web, in the median line, by a bridle- 

like membrane. The tentacular arms are very long, and have expanded 

clubs, with a broad dorsal keel. As in Architeuthis and Sthenoteuthis, 
they are furnished with a series of small smooth-rimmed suckers, alter. 
nating with tubercles, on the proximal part of the club and adjacent part 

. of the arm, for the purpose of uniting the arms together at will; but in the 

following species a row of such suckers and tubercles also extends along 

one side of the club, opposite part of the large central suckers. The 

large suckers are serrated, and alternate in two rows; tworows of large 
marginal suckers exist on one side and two rows of much smaller ones 

on the other. At the extreme tip of the arm there is a cluster of small 

smooth-edged suckers, as in Ommastrephes, Architeuthis, &ec. 

The mouth is surrounded by a broad buccal membrane, with six 
angles or lobes, but without suckers. The body is relatively short, with 

short, bilobed caudal fins. The eyes are large, and have distinct lids. 

The dorsal bone or pen is thin, short, lanceolate, and somewhat quill- 
shaped, with a long blade. 

| | 
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The species, so far as known, are brilliantly colored, having occellated 
spots on raised verrucer, in addition to the ordinary chromatophores of 
squids. 

The two foreign species, hitherto described, are both from the Medi- 

terranean. 

Flistioteuthis Collinsi Verrill. 

Histioteuthis Collinsii Verrill, American Jo rnal of Scienee, vol. xvii, p. 241, 
March, 1879; vol. xix, p. 290, pl. 14, April, 1880; Trans. Conn. Acad., vol. 

Vp. 254, pisneey 27. Hos. 3, 4/5) pl. of, fic. 5, 1680! 

Tryon, Manual of Conchology, vol. i, p. 166, 1879 (description copied from 

the original one). 

Plate XXIII, Plate XXIV, figures 3-6. 

A large and handsome species, with the broad, thin, dark-brown web 

extending between and nearly to the ends of the six upper arms. The 

outer surface of the head and arms is covered with large, slightly raised 

warts or tubercles, which are dark blue with a whitish center, specked 
with brown ; three rows extend along the ventral arms and two along 

the others ; a circle of these surrounds the eyelids, but the edges of the 
eyelids are narrowly bordered with dark brown. Color between the 
warts pale purplish brown, with small, raised dark-brown spots, reddish 

specks, and white granules; web and inner surface of arms uniform 

dark reddish or purplish brown; suckers yellowish white, their pedicels 

specked with brown; tentacular arms light orange-brown. Eyes mu- 

tilated ; their lids form a large, simple, rounded opening. 

Tentacular arms slender, about 2 feet long and expanding near the 

end into a broad, long-oval, sucker-bearing portion or club (Plate 

XXIV, fig. 3), which is bordered by a membrane, widest on the upper 

edge; it ends in a tapering tip, on the back of which there is a thin, 

erest-like membrane or keel, enlarging proximally to its end, where it 

forms a rounded lobe. The most expanded portion of the club bears 

six rows of suckers, with finely serrate horny rings; the two central 
rows contain much the largest suckers, four or five in each; the more 

central of these two rows contains four suckers, larger than the rest, 

and of these the two median are largest ; outside of these two median 

rows are two regular marginal rows of nearly equal, medium-sized, ser- 

rate suckers on the upper edge ; and along the lower edge of the club 

there is one row of few similar but smaller ones; outside ot these there 

is an incomplete alternating row of much smaller marginal ones. On 

the lower edge of the proximal portion of the club, extending from the 

middle backward, there is a row of four small, smooth-edged, unequal 

suckers, alternating with rounded, sessile tubercles that fit into corre- 

sponding suckers on the other arm ; a row of similar but smaller suckers 

extends for about 6 inches along the inner surface in the median line 

of the arm, alternating at first singly, and then two by two, with tuber- 

cles, and gradually becoming more distant. The end of the arm, beyond 
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the expanded club, bears minute serrate suckers, at first In six rows, 
decreasing to two toward the end. The extreme tip bears a small group 

of minute, smooth-edged suckers. The largest suckers of the club are 
decidedly constricted below the margin, and then swell out at the basal 
portion. The edge of the horny rim is divided into very numerous 

small, incurved, and crowded denticles, nearly equal in length, but part 

are thickened and obtuse, while the rest are more slender and acute. 
Diameter of the largest suckers 6.5""; of the largest in the second row, 

5.5"; of the largest in the lateral rows, 3"" to 4°"; of the largest smooth- 
rimmed marginal suckers, 2" to 2.5"; of the smooth-rimmed suckers 

of the wrist, 1.5™" to 2™™. 

Sessile arms stout, trapezoidal, tapering to slender tips, and bearing 

two rows of numerous suckers. All the arms on the left side are an 
inch or more longer than the corresponding right ones. The dorsal and 

ventral arms of the same side are about, equal, and decidedly shorter 
than the two lateral pairs, which differ but little inlength. Web about 
two-thirds as broad as the length of the arms, uniting the upper three 

pairs together, and as a narrowing border extending along their sides 

to the tips. The lower lateral arms have a thin, crest-line membrane on 

their outer median surface, commencing at the basal fourth and extend- 
ing nearly to the tips. The ventral arms are united together, toward 

the base, by a web, which is also joined to the main web, in the median 

plane. A narrow outer web, arising from the outer angles of the arms, 

also unites all the arms together for a short distance above their bases. 

The suckers (Plate XXIV, figs. 5, a, b) are all similar in form. The 

larger ones on the dorsal arms are, perhaps, a little larger than those on 

the lateral and ventral ones. The largest are subglobular, laterally at 

tached, and gibbous; the aperture is small, usually with three or four flat, 
blunt, or rounded lobes or denticles on the outer margin, with none on the 

inner margin. The pedicels of the larger suckers are very stout at base, 

tapering up to their attachment on the lower side of the sucker, where 

they are small and slender. The largest suckers of the dorsal arms are 
5™" in diameter; their apertures, 2™; length of pedicels, 4°" to 5™™. 
The largest suckers on the ventral arms are not so large as those on the 

others; the largest are 4™ in diameter. Only afew suckers (five or six), 

and these of very small size and nearly in one row, extend below the 

level of the ventral web, which is attached along the inner margin, in- 

side the row of suckers. The larger ventral suckers are depressed and 

oblique, with a very one-sided horny ring, which has a small, oblique 

aperture, with about three bluntly rounded, slightly prominent lobes or 

denticles on the outer margin, while the inner margin is smooth. 

The membranes about the mouth are arranged nearly as in Omma- 

strephes. The mouth is surrounded externally by a broad, elevated, 

smooth, dark chocolate-brown buccal membrane or collar, which is 

prolonged into six angular lobes, corresponding to all the intervals 

between the arms, except those between the second and third pairs; 
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- this buccal collar is connected to the interbrachial membrane by six 
membranous bridles, corresponding to the six lobes; on both sides of the 

dorsal and ventral bridles are large pouches. The beak (Plate XXIV, 
fig. 4) is immediately surrounded by a thick, fleshy, lobed and wrinkled 
collar, and outside of this by another less prominent and less wrinkled 

one. 
The exposed parts of the mandibles are black, the inner laminzw 

bright reddish brown. The beak of the upper mandible is very acute, 

strongly incurved, with scarcely any distinct notch at the base of the 

cutting edge, but with a conspicuously-excavated V-shaped area; the 
anterior edges of the ale are irregularly and slightly denticulate or 

erenulate. The lower mandible has a much incurved beak, with the 
cutting edges decidedly concave, and a very small notch at their bases, 

but with a broad excavated area along their sides and bases; the ante- 

rior edges of the alz are slightly convex and form a very obtuse angle 

with the edges of the beak or rostrum; a small, thin tooth exists just 

beyond the notch; the ale are broadest near their inner ends; the 
gular lamina is peculiar in having a prominent, thickened, curved, lat- 

real rib on each side, running to the end of the prolonged and subacute 

lateral lobes, and another dorsal one, running to the dorsal emargina 
tion. Length of upper mandible, 30°"; hight, palatine to frontal, 20"; 

hight (or breadth) of palatine, 14"; tip of beak to end of frontal, 22"; 
to base of cutting edge (notch), 7.5"; notch to inner end of al (union 

with palatine), 7.05 ""; beak to posterior lateral border of ale, 13.5"; 

transverse breadth across outer side of ale, 9.5"". Lower mandible, 
length, 23™; inner ends of ale to mentum, 22.5""; tip of beak to dorsal 
border of gular lamina, 17"; to inner ends of alse, 18""; to notch, 8.5"*; 
breadth of ale in middle, 8"; greatest transverse breadth across ale, 

23°"; across anterior edge, at teeth, 7.5™"; notch to union of gular lamina 
and ale, 6.5""; breadth of gular lamina, 12.5"". 

The odontophore is rather short, the dorsal portion not much exceed- 
ing the ventral in length; the lateral membrane is broad and thin, its 

posterior border extending transversely straight across to the dorsal 
fold, nearly at right angles to the dorsal portion of the odontophore; 

the dentigerous portion, including a thickened lateral ridge outside 

the teeth, is light red in color. Length of dorsal portion, from anterior 

bend, 8.5°"; of ventral portion, 8°"; breadth of dentigerous zone, 3™™. 
The median teeth (Plate XXIV, fig. 6, a) are short, with a strongly in- 

curved, acute central point, and with small, inconspicuous or rudimentary, 

blunt, lateral denticles on each side; the inner lateral teeth (b) are longer, 
without a distinct lateral denticle; the two outer rows have simple, rather 
slender, strongly incurved, acute teeth, the outermost a little longer 

and more slender. The plates along the border appear to be so closely 
united as not to be easily separated entire; they form a continuous but 

slight, narrow ridge, which has an undulated surface. The membrane 
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lining the palate bears pale yellowish, scattered, stout, not very acute, 

and but slightly curved teeth, with bases not much enlarged; among 

these are clusters of small, stony, smoothish granules, often aggregated 

into masses of considerable size. The gular membrane also bears ag- 

cregations of small, smoothish, rounded, and angular granules, with 
others that are larger, oblong, and oval, smooth, and more or less regu- 

larly arranged. The cesophagus is very long and slender, dark colored. 

Measurements of Histioteuthis Collinsti. 

Millimeters. Inches. 

| 
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Taken from the stomach of Alepidosaurus ferox, lat. 42° 49’, long. 629 

57', off Nova Scotia, by Capt. J. W. Collins and crew of the schooner 

*¢ Marion,” 1879. 
All parts back of the eyes are absent; the eyes are mutilated, but the 

specimen is otherwise in excellent preservation, even the web and suck- 

ers being nearly uninjured. 

In addition to the original specimen, above described, another speci- 

men, represented by the jaws alone, has been received by the United 

States Fish Commission from the Gloucester fisheries (lot 845), This 

was obtained on the Western Bank, off Nova Scotia. 
Another beak was dredged by the ‘‘ Fish Hawk,” at station 893, south 

of Newport, R. L., in 372 fathoms. 
These jaws agree well in size and all other characters with those of 

the original specimen (Plate XXIV, fig. 4). 

Famity DESMOTEUTHIDA Verrill. 

Trans. Conn. Acad., vol. v, p. 300, Feb., 1881. 

For the reception of the genera Desmoteuthis V. and Taonius St., as 

defined below, I established this new family, which had previously been 

confounded with Cranchide and Loligopside. - 

Body much clongated, pointed posteriorly ; caudal fin narrow, termi- 

nal, mantle united to neck by a dorsal and two lateral muscular commis- 

sures. Pen lance-shaped, as long as the mantle, with a long, narrow 
shaft; biade incurved or hooded posteriorly. Cisophagus and intestine 

very much elongated. Nidamental glands and oviducts large, symmet- — 

rical. Eyes large, protuberant; lids free and simple. No auditory ~ 

erests. Siphon large, with neither internal valve nor dorsal bridle. 



[125] CEPHALOPODS OF NORTHEASTERN COAST OF AMERICA. 335 

Arms with depressed suckers. Tentacular arms with a well-developed 
club, bearing suckers. 

DESMOTHUTHIS Verrill. 

Taonius (pars) Steenstrup, 1861. 

Desmoteuthis Verrill, Trans. Conn. Acad., vol. vy, p. 300, Feb., 1881. 

Body very long, tapering backward to a long, slender, acute caudal 

portion. Caudai fin long, narrow, tapering toa long, acute tip. Anterior 

edge of the mantle united directly to the head, on the dorsal side, by a 

commissure, so that there is no free edge medially, and the surface is 

continuous, as in Sepiola; the dorsal commissure extends backward and 

diverges within the mantle; two additional muscular commissures unite 

the lateral inner surfaces of the mantle to the sides of the siphon. 

Eyes very large and prominent, with simple circular lids. No aquiferous 

pores. Siphon large and prominent, with neither valve nor dorsal bri- 

dles. Arms small and short, subequal, with a basal web and lateral 
membranes; suckers smallest on the ventral arms, and urceolate, largest 
and flatish on the middle of the lateral and dorsal arms, feebly toothed. 

Pen extending the whole length of the body, very slender and of uni- 

form width for more than half the length, then becoming broad-lanceo- 

late, the terminal portion having the edges involute, forming a long, 

slender cone, into which the ovary extends. Nidamental glands large, 

symmetrically developed on the two sides. Gills small, situated in front 

of the middle of the body. 

The genus Taonius was proposed by Steenstrup to include this and 

T. pavo (Les. sp.), but he has not, to my knowledge, definitely defined 

the genus. As TZ. pavo appears to be generically distinct from the pres- 

ent genus, I propose to retain Taonius, with T. pavo for its type. By 

many writers 7. pavo has been placed in Loligopsis or Leachia. Steen- 

strup himself formerly referred D. hyperborea to Leachia. By Tryon 

both have been referred back to Loligopsis. 

Loligopsis, as defined by D’Orbigny, in 1839, included T. pavo, as well 

as the type of Leachia, but he referred Lamarck’s original type of Loli- 

gopsis to the genus, as amended by him, only with doubt. 

It seems desirable, therefore, to explain this confusion, so far as pos- 

sible. 
Loligopsis Lamarck,* 1812 and 1822, was based only on an imperfect 

figure, made by Péron, of a small oceanic squid which had lost its ten- 
tacular arms. The supposed character of having eight arms was, for 

him, the only basis for the genus, no others being mentioned. The 

species (L. Peronit) was, however, described very briefly as a small squid 
with eight equal arms and two posterior, distinct caudal fins, and it was 
compared to Sepiola. It has apparently not been rediscovered by later 

writers, unless LD. chrysophthalma D’Orb. be the same species, which is 
quite possible. The latter, as figured, is a small, short-bodied species, 

*Extr. de Cours de Zool., p. 133, 1812 (t. D’Orb.); Animaux sans Vert., vol. vii, p. 

659, 1822. 
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with distinct, separate, small caudal fins, which are free from the end of 
the body ; its mantle-edge is also “represented as free dorsally. This 
evidently is a generic type distinct from Taonius and Desmoteuthis. 

Indeed, it probably will be found not to belong to the same family, 

when actually studied. Therefore, it seems necessary to allow the name 
Loligopsis to remain connected with such small, short-bodied species, 
for which alone it was originally used. The genus, in its original sense, 

cannot yet be regarded as fully established. 

Leachia Lesueur, 1821* (= Perothis (Esch.) Rathke, 1835), was also 

based on an imperfect figure of a small Pacific Ocean squid, which had 

likewise lost its tentacular arms. The only generic character given was, 

as in Lamarck’s case, the presence of only eight arms—a purely fictitious 

character. The type of this genus was Leachia cyclura Les. Ithas a 

more elongated body, slender posteriorly, with a more or less rounded 
caudal fin, the two sides of the fin completely united together and to the . | 
posterior end of the body. The third pair of arms is much larger than 

the others. The anterior dorsal edge of the mantle is represented as 

Free in all the figures, but, according to D’Orbigny, there is an internal 

dorsal commissure, and also two lateral ones. The visceral anatomy of 
one species of this group (L. guttata Grant), which D’Orbigny refers, 

probably correctly,t to the original ZL. cyclura, is pretty well known, and 
is widely different from that of Desmoteuthis (see Plate XXIV, fig. 1), as 
well as from that of Taonius, so far as the latter is known. 

There can be no doubt whatever as to the generic distinctness of 

Leachia, if the anatomy be taken into account. (See the figures of 
Grant and D’Orbigny.) 

Taonius Steenstrup, 1861 (type T. pavo). This differs from the two . 
preceding genera in’ its more elongated form, narrow caudal fin, &c. 

From Leachia and Desmoteuthis it differs in the form of its pen. The 
dorsal edge of the mantle is represented and described as free by D’Or- 

bigny. The anatomical characters are not known. 

Desmoteuthis hyperborea Verrill. 

Leachia hyperborea Steenstrup, Kongelige Danske Vidensk. Selsk. Skrifter, 5 r., 

vol. iv, p. 200, 1856 (sep. copies, p. 16). 
Taonius hyperboreus Steenst., Oversigt Kg]. Danske Vidensk. Selsk., Forhand- 

linger, 1861, p. 83. 

Verrill, Amer. Journ. Sci., vol. xvii, p. 243, 1879; vol. xix, p. 290, 1880. 
Loligopsis hyperboreus Tryon, op. cit., p. 162 (inaccurate translation, after 

Steenstrup). 
Desmoteuthis hyperborea Verrill, Trans. Conn. Acad., vol. v, p. 302, pl. 27, figs. 

1, 2, pl. 29, fig. 1, Feb., 1881. 

Plate XXIV, figures 1-3. Plate XXV, figures 1, 2 (anatomy). 

2. Body very long, tapering gradually backward, and ending in a 

* Journal Philad. Acad., vol. ii, p. 89, pl. 2. 
tTryon criticizes this determination because Lesueur ‘‘describes and figures a 

smooth species,” while L. guitata has two rows of curious tubercles on the ventral side. 
But as Lesueur only described a figure of the dorsal surface, his objection to this identi- 

fication is absurd. 

ie he 
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long, slender, acute tail; mantle soft and flabby, with a capacious bran- 
chial cavity; anterior dorsal edge advancing somewhat in the middle 
and directly united to the head, so as to leave no free edge medially, by 
a rather wide commissural band, the sides of which diverge as they 
extend backward within the mantle. Caudal fin long, narrow, lanceo- 
late, narrowly acuminate to a very long, acute tip; the anterior inser- 
tions are wide apart, and the anterior border is rounded. Head short 

and small, exclusive of the eyes, which are very large, globular, and 
prominent, their lower sides in contact beneath the head; openings 

round, looking somewhat downward; pupils large and round; lids thin 

and simple. Siphon very large and prominent, extending forward be- 
tween the eyes, but without a special groove; dorsal surface firmly 
united to the head by a thick commissure, leaving about half the length 
free; opening large, without any valve. 

Arms comparatively small and short, none of them complete in our 

Specimen except those of the third and fourth pairs, which are nearly 

equal in length, the ventral ones a little the shortest and most slender; 

the dorsal and second pairs of arms have lost their distal portions, but 

the parts of the dorsal arms remaining correspond in size with the 

ventral ones, and those of the second pair with the third pair. The 

arms are all united together by a thin, delicate basal web, which extends 
up some distance between the arms (farthest between the dorsal pair), 

and then runs along the sides of the arms, as broad, thin marginal 

membranes, to the tips. Suckers of the vential arms smaller and dif- 

ferent in form from those of the others, all of them being urceolate, with 
narrow apertures, surrounded by a slightly enlarged border, and having 

small horny rings, with the edge entire, or nearly so, on the proximal 

suckers, but on the smaller ones, toward the tip, with a few broad, blunt 

teeth on the outeredge. On the dorsal and lateral arms the basal suck- 

ers are ventricose and urceolate, like those of the ventral arms, but along 
the middle portion of these arms the suckers become much larger, and 

have a broad, shallow form, with wide apertures and expanded bases; the 

horny rings of these larger suckers are divided into several broad, bluntly 

rounded teeth on the outer edge; toward the tips of the arms the smaller 

- suckers again become deeper, with more contracted apertures, and with 

a few more prominent denticles on the rings. 

Outer buccal membrane with seven obtuse angles, and united to the 
arms by seven bridles, or commissures, of which the upper one is double. 

Exposed part of the beak black; mandibles very acute, strongly in- 

curved. 

Pen very thin and narrow, and of nearly uniform width (4"™) for more 

than half its length; at about four-sevenths of its length from the 
anterior end it gradually expands laterally into a broad, very thin, lan- 

ceolate form, becoming, opposite the broadest part of the fin, 30™™ wide, 

with very delicate lateral expansions and with a pretty strong dorsal 

keel; farther back it tapers and is very acuminate, the lateral margins 
S. Miss. 59 22 
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becoming involute, so as to form a very long, slender, acute, terminal, 

hollow cone, extending to the tip 6f the tail. The anterior end is on 

tusely rounded and thin; a short distance from the anterior end there 

are two thin lateral processes, directed forward, to which the commis- 
sural muscles were attached (Plate X XV, figure 2). 

Color of entire body, siphon, and caudal fin dark brown, thickly 

covered with large, roundish, unequal spots of darker brown and paler 

brown, intermixed; head, eyes, arms, and web dark brownish purple, 

with crowded crhomatophores; suckers yellowish. 
Total length, to end of lateral arms, 16 inches; to dorsal edge of 

mantle, 13 inches; length of head, 1 inch; diameter of eye, 1 inch; 

length of caudal fin, 5 inches; its breadth, 1.80 inches.* 

Measurements (in millimeters). 

AQ.| B 

enpthtomtip)o£ laberall ams foe csew a= see ee ele alent lace alate aterm ele alt lee 410 }...... 
Length Tio) EASe) OBER IIT Pees Speedin SSC HSE ods Soto So ges SAS ESO nNOS aosOCsS sh DScSsSoNSoSapSoSes Soda |peeees 
Lengt! h to base of mantle, above ........-......- BOS COnaC AbGOO Ie TODO HCOSaIOLOaaesoRSe2o5- 2i0 
Menesth ofCaudal fin’ (ees ar cows Saeaen ce oe tale she cleo aan ee eee eter een nee eee 103 
Breadthyoficandalifin-2encseasesss-o er eee ee ee Se eee eee ee ere ee te emee tee eer Se 18 
Diameter Gr iDOd yr seine seem ose saa teens ene seme eee eae eeeatetn eee Sal) 2 2 aoss2e 
Diam ten Oley Ouse acest seme ee se aoeee aasee nese eee tate 26 
Length of 3d pair of arms...........-....-- 63 
Eenethrof-ventral arms, 202-2 5-c-cecasec 38 
Diameter of largest suckers of lateral arms. 5 
Lensthjofpensce2-esnee-eee = 
Of anterior linear portion - .- 
Of posterior lanceolate part - 
Breadth of anterior portion ..-... 
Breadth of lanceolate part.......--..- 

A is the specimen described above; B is the specimen described by Steenstrup from Greenland. 
The latter had the dorsal arms 40™™ long; 2d pair 50™™ ; tentacular arms 68 and 70™, respectively. The 
larger size of the suckers of the latter may indicate that it was a male. 

Our specimen was taken near the northern edge of the Gulf Stream, 
West long. 55°, by Thomas Lee, of the schooner “Wm. H. Oaks,” Janu- 

ary, 1879, and by him presented to the U.S. Fish Commission. Baffin’s 

Bay, Northern Greenland (Steenstrup). 

Notes on the visceral anatomy. 

Plate XXV, figure 1. 

The only specimen of this species obtained had the internal organs 

considerably injured, but the anatomy is so unlike that of the more 

common genera of squids that it seemed to me desirable to figure such 

parts as are preserved. 

This specimen is a female, and the large nidamental glands (a’, xa, 
vo’) are symmetrically developed on the two sides; these are swollen, 

voluminous organs, composed of great numbers of internal lamelle; 

the anterior ones (x’) occupy the region around and in front of the 

* Some of these measurements are slightly larger than those originally given. This 

is due to the fact that the specimen has been kept, since first received, in somewhat 

weaker alcohol, and has become more relaxed in consequence of this, combined with 

repeated handling. 
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bases of the gills, extending forward and having an oblique, oblong open- 

ing (op, op’) on the outside of the anterior ends; the posterior ones (xz, 
vx’) are behind the gills and cover the branchial auricles; the oblique, 
slit-like opening is on the outer side ‘of the posterior ends; the gland on 

the left side (vx’) was mutilated; the posterior vena cava in front of 7’ 

passes through the center of the posterior gland (ax). The ovary (0v) 

is a very long organ, attached to the stomach (s) and to the sides of its 

long ccecal appendage; it extends far backward to near the tip of the 

tail, occupying the concavity of the pen (p); it consists of great num- 

bers of small clustered folicles; connected with its anterior end, and 
attached to the stomach, there is a convoluted tube, probably an oviduct, 

not well shown in the figure; connected with and opening into the intes- 

tine, near its origin, there is a firm, roundish organ, with internal lamelle, 
perhaps a part of the stomach or gizzard (fig. 1, s). The stomach was 

much mutilated, so that its form could not be certainly made out. What 
appears to have been a portion of the stomach, or else the anterior part 

of the cecal appendage (s,s), had a cavity lined with numerous longitudi- 

nal folds; from this a very long, saccular, ccecal appendage, longitudinally 

plicated within (s’”), runs back, along the ovary, into the caudal cavity of 

the pen. The cesophagus had been destroyed. The intestine (I, h) is 

very long and slender, internally longitudinally plicated, and externally 

covered along nearly its whole length, on one side, by close groups of 

small glandular folicles (1,1); the terminal portion is closely attached to 

the ventral edge of the small, smooth, firm, compressed, oblong-ovate 
liver (7), and its free, stout anal end (h) is provided with two slender, 
tapering cirri. The ink-sac (i’) is small, pyriform, between the front 
part of the liver and the rectum. 

The gills (g,g) are small.and short, situated far forward, and con- 

nected to the ventricle of the heart (H) by long afferent vessels (be); 

the branchial auricles (aw, aw) are rounded, without terminal capsules ; 
the ventricle of the heart (H), as preserved, is small and four-lobed, the 
largest lobe directed forward and passing into the anterior aorta. The 

condition of the specimen did not permit the circulation to be much 

studied. The two large, fusiform, cellular organs (r’,r’) are probably 

renal in nature; their interior is filled with large, irregular cavities or 
lacune, which appear to be connected with the posterior venée cave (vc’’). 

TAONIUS Steenstrup (restricted). 

Loligo (pars) Lesueur, Journ. Philad. Acad., vol. ii, p. 96, 1821. 

Loligopsis (pars) D’Orbigny, Céph. Acétab., p. 320 (non Lamarck). 

Gray (pars), Catal. Moll. Brit. Mus., vol. i, p. 39, 1849. 

Taonius (pars) Steenstrup, Oversigt Kgl. Danske Vidensk. Selsk. Forh., 1861, pp. 70, 

85. 
Taonius Verrill, Trans. Conn. Acad., vol. v, p. 306, Feb., 1831. 

This genus seems to bear about the same relation to Desmoteuthis that 

Rossia does to Sepiola. Its relations with Loligopsis and Leachia have 
already been discussed (pp. 301, 302). The body is short-pointed pos- 
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teriorly. The caudal fin is long-cordate, but not slender-pointed. The 

pen is lance-shaped, the anterior p6rtion being long, narrow, of nearly 

uniform width; posterior end broad-lanceolate, short-pointed posteriorly, 
and, according to the figures, without a cone at the tip. The anterior 

dorsal edge of the mantle is represented as free externally, but there is 

a dorsal commissure within the mantle-cavity, and a lateral one on each 
side. Arms short, subequal; suckers flat, denticulate, those of the 

tentacles with sharp, incurved teeth. Eyes large, globular, prominent; 

lids free and simple. 
Siphon with neither valve nor dorsal bridle. No external ears, nuchal 

crests, nor cephalic aquiferous pores. 

Taonius pavo Steenstrup. 

Loligo pavo Lesueur, Journal Acad. Nat. Science Philad., vol. ii, p. 96, with 

a plate, 1821. 

Loligopsis pavo Férussac & D’Orb., Céph. Acétab., p. 321, Calmars, pl. 6, figs. 
1-4 (after Lesueur); Loligopsis, pl. 4, figs. 1-8 (details, original). 

Binney, in Gould’s Invert. Mass., ed. 2, p. 309 (but not the figure, pl. 26). 

Verrill, Amer. Journ. Sci., vol. xix, p. 290, 1880. 

Tryon, Amer. Mar. Conch, p. 9, pl. 1, fig. 3 (after Lesueur); Man. Conch., 

vol. i, p. 163, pl. 68, fig. 252, pl. 69, fig. 253, 1879 (descr. from Gray, figures 

from Lesueur and D’Orb.). 

Taonius pavo Steenst., Oversigt Kgl. Danske Vidensk. Selsk. Forh., 1861, pp. 

70, 85. 
Verrill, Trans. Conn. Acad., vol. v, p. 306, Feb., 1881. 

This species differs externally from the preceding in having a much 

shorter, obtuse, oblong-cordate fin, instead of a long, slender, pointed 
one, and by its very distinct coloration. According to Lesueur, the 
general color is carmine-brown, the mantle, head, and arms “ covered 

on every part with very large ocellations, which are connected together 

by smaller intermediate ones.” Length of mantle, 10 inches. 

Sandy Bay, Mass. (Lesueur). Newfoundland (Steenstrup). Off Ma- 

deira (D’Orbigny). 
No instanee of the occurrence of this oceanic species on the New 

England coast has been recorded since the original specimen was de- 

scribed by Lesueur in 1821. The circumstances connected with the his- 

tory of his specimen are such as to render it not improbable that some 

interchange of labels had occurred in his case. Therefore, the New 

England habitat for this species needs confirmation. 
Lesueur’s statement (loc. cit., p. 94) is that when at Sandy Bay, Mass. 

(on Cape Ann), in 1816, he saw a “great number” of squids (“ Loligos”) 
that had been taken by the fishermen for bait, and that “the beautiful 
color with which they were ornamented induced me to take a drawing 

of one immediately, but not then having leisure to complete it, I took a 
specimen with me to finish the drawing at my leisure. But recently [in 

1821], upon comparing this specimen with my drawing, I was much sur- 

prised to perceive that I had brought with me a very distinct species 

from that which I had observed [0. illecebrosus]. Imention this cireum- 
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stance to explain the cause of the brevity of the following description 

[of O. illecebrosus] taken from my drawing.” The drawing was also in- 

accurate for the same reason. 

MYOPSIDZ D’Orbigny. 

Eyes without regular lids, the integument of the head extending con- 

tinuously over the eye, and becoming transparent over the pupil of 

the eye. In some genera (Rossia, &c.) there is a thickened fold of skin 
below the eye, constituting a sort of false lower eyelid. Pupil erescent- 

Shaped. A small mucous pore in front of the anterior edge of the eye, 

connected with the orbital cavity. 

Famity LOLIGINID 2%. 

Teuthide (pars) Owen, Proc. Zool. Soc. London, p. 285, 1847. 

Loligide D’Orbigny, Céph. Acétab., p. 297, 1848. 

Loligide (pars) Gray, Catal. Moll. Brit. Mus., vol. i, p. 66, 1849. 

Loliginide (pars) H. & A. Adams, Genera, Moll., vol. i, p. 35. 

Body more or less elongated, cylindro-conical. Fins elongated, united 

and acute posteriorly, sometimes extending the whole length of the 

body. Pen large, extending the whole length of the mantle, with an 

acute, short, pen-like anterior shaft, and a broader, thin, lanceolate 
blade. Connective cartilages of the mantle three, movable. Eyes with- 

out a thickened false lid. Siphon provided with an internal valve, and 

attached to the head by a dorsal bridle. Nuchal crests about the ears 

well-developed. Tentacular club large, with four rows of denticulated 
suckers on the middle portion. Horny rings of the suckers encircled 

externally by a raised median ridge. 

On our coast this family is represented only by the genus Loligo. At 

Bermuda and in the West Indies a species of Sepioteuthis occurs, which 

will probably hereafter be found on our southern coast. In the latter 

the fins extend along the whole length of the mantle. 

LOLIGO Lamarck, 1779. 

Loligo (pars) Lamarck, Syst. Anim. sans Vert., p. 60, 1801. 

Pteroteuthis (subgenus) Blainville, Man. Malac., p. 367, 1825, 

Loligo (restricted) D’Orbigny, Céph. Acétab., p. 305, 1848. 

Verrill, Trans. Conn. Acad., vol. v, p. 307, Feb., 1881. 

Body elongated, tapering to a point behind; anterior edge of mantle 

free dorsally, and prolonged into a lobe, covering the end of the pen. 

Caudal fin posterior, elongated-rhomboidal, united to. the sides of the 
body to the posterior tip. Mantle connected to the neck by a dorsal 

and two lateral connective cartilages; lateral cartilages of the mantle 
simple longitudinal ridges; corresponding cartilages, on the base of the 
siphon, irregularly ovate, with a median groove. Pen as long as the 

mantle, anteriorly narrow, with a central keel and two lateral ridges; 

posteriorly broad, thin, lanceolate, concave, but not involute. Head 

1 ‘her large; eyes without lids, covered with transparent skin, pupil 
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crescent-shaped, encroached upon dorsally by the iris; a small mucous 

pore in front of the eyes; behind the eyes, on each side, there is an 

oblique transverse and two longitudinal, erect, thin crests, in relation 

with the ears. Siphon situated in a shallow groove, united to the head 

by a pair of dorsal bridles, and furnished with a large internal valve. 

Six buceal aquiferous pores, and a pair of branchial pores, one on each 

side, between the bases of the third and fourth pairs of arms. Buccal 
membrane with seven elongated points, covered on their inner surfaces 
with small suckers; in the female with a special organ (Plate XXVI, 

fig. 4, s), below the beak, on the ventral side, for the attachment of the 

spermatophores. 

Sessile arms angular; basal web rudimentary or none; suckers in two 
rows, oblique, deep cup-shaped; horny rings toothed on the broad side, 

and surrounded with a median ridge. Male with one of the ventral 

arms (usually the left) hectocotylized, near the tip, by an enlargement 

of the bases of the pedicels of the suckers and a decrease or disappear- 

ance of the cups. Tentacular arms long and strong, with an expanded 

club, provided with marginal membranes and a dorsal keel; suckers, 

on the widest part, usually in four rows, those in the two central rows 

larger, broad-urceolate; smaller ones cover the proximal and distal por- 

tions; no connective suckers on the club or along the arm. Sucker- 

rings surrounded externally by a raised band. 

Oviduct large, developed only on the left side. Nidamental glands 

large in front of heart. Eggs in fusiform, gelatinous capsules, attached 

by one end, and usually radially united into large clusters. 

Loligo Pealei Lesueur (typical form). 

Loligo Pealei Lesueur, Journ. Acad. Nat. Sci. Philad., vol. ii, p. 92, pl. 8, 1821. 

Loligo Pealii Blainville, Dict. Sci. Nat., vol. xxvii, p. 144, 1823. 

Férussac & D’Orbigny, Céph. Acétab., p. 311, Calmars, pl. 11, figs. 1-5, 

pl. 20, figs. 17-21 (details). 

Gray (Pealii), Catal. Moll. Brit. Mus., vol. i, p. 71, 1849. 
Binney, in Gould’s Invert. Mass., ed. 2, p. 514, pl. 25, figs. 339, 340 (figure 

erroneously referred to O. Bartramit). 

Verrill (Pealii), Report on Invert. Vineyard Sd., pp. 440, 635 (sep. copies, p. 

341), pl. 20, figs. 102-105, 1877. 
Tryon (Pealii), Man. Conch., vol. i, p. 142, pl. 51, figs. 133-140 (figs. from 

Fér. & D’Orb. and Dekay). 

Verrill, Amer. Journ. Sci., vol. iii, p. 281, 1872; Amer. Naturalist, vol. viii, 

p. 170 (habits); Amer. Journ. Sci., vol. xix, p. 292, 1880 (deser.) (Pealet) ; 

Trans. Conn. Acad., vol. v, pp. 308-340, pl. 29, figs. 1-4, pl. 37, figs. 1-3, 

pl. 39, fig. 4, pl. 40, pl. 45, figs. 3, 4, 1881. 

Brooks (Pealii), Develop. of the squid, in Anniver. Mem. Boston Soc. Nat. 
Hist. pl. 1-3, March, 1881 (embryology). 

Loligo punctata Dekay, Nat. Hist. N. Y., Mollusca, p. 3, pl. 1, fig. 1, 1843 

(young). 
Binney, in Gould’s Invert. Mass., p. 513 (after Dekay). 

Tryon, Amer. Mar. Conch., p. 14, pl. 43, figs. 10, 11 (after Dekay). 

Variety borealis Verrill. 

Loligo Pealei var. borealis Verrill, Amer. Journ. Sci., vol. xix, p. 292, 1880, 
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Loligo Pealei Lesueur—(Continued). 

Variety pallida Verrill. 

Loligo pallida Verrill, Rep. Invert. Viney. Sd., in Rep. U. 8. Com. Fish and 
Visheries, vol. i, p. 635 [341], pl. 20, figs. 101, 101 a, 1874. 

Tryon, Man. Conch., p. 143, pl. 52, figs. 141, 142 (descr. and figs. copied from 

preceding). 

Verrill, Amer. Journ. Sci., vol. xix, p. 292, 1880. 

Loligo Pealei var. pallida Verrill, Trans. Conn. Acad., vol. v, p. 317, pl. 28, figs. 

1-6, 1881. 

Plate XXVI, figures 1-4. Plate XXVII, figures 1—4 (pens). Plate XXVIII, figures 1-9, 

Plate XXIX (anatomy g). Plate XXX (young). Plate XXXI, figures 1-3. Plate 

XXXII, figure 2 (anatomy @ ). 

Body rather elongated, more or less stout, according to state of disten- 

tion or contraction,* tapering backward to a moderately acute posterior 

end, more acute in the male than in the female. Caudal fin long-rhom- 
boidal, with the outer angles very obtusely rounded, and varying, 

according to age, in the ratio of its length to its breadth, and greatly, 

also, in the proportion that its length bears to that of the mantle.t The 

length of the caudal fin, in proportion to that of the body (mantle), 
although variable, normally increases with age, even after sexual matur- 

ity. In this species, with specimens having the mantle from 100™™ to 
125™™ long, the ratio of the fin to the mantle usually varies from 1: 1.80 

to 1:1.90; with the mantle 150™™ to 175™™ long, the ratio usually becomes 

1:1.65 to1:1.75; in the largest specimens, with the mantle 260™™ to 

400" long, the ratio varies from 1:1.50 to 1:1.65, rarely becoming 

1:1.75. The ratio of the breadth of the caudal fin to the length of the 

mantle, in the larger male specimens, ranges from 1: 2.12 to 1: 2.40, 

varying considerably according to the mode of preservation; in the 

larger females it varies from 1: 1.70 to 1: 2.12. 

The anterior ventral edge of the mantle recedes, in front of the siphon, 
in a broad curve, leaving an obtuse angle at either side, opposite the 

lateral cartilages; from these angles it again recedes, on the sides, in a 

concaye line, and then projects considerably forward, forming a promi- 
nent median dorsal lobe, which gradually tapers from the base, and 

*The mantle, when the gill-cavity is distended with water, has a larger size than 

when the water is expelled by the contraction of its walls, which is usually the con- 

dition in which specimens die. Moreover, when the large stomach is distended with 

food, and when the ovary is distended, in the breeding season, with eggs, the form is 

stouter than usual. 
tThis variation is largely independent of sex, and is due partly to the ordinary 

changes during growth, partly to the condition of the muscular tissues at the time of 

death, and partly to the effects of the alcohol in which they have been preserved. 

These latter causes, in the case of preserved specimens,more or less obscure the effects 

of growth in causing the proportions to change. 

The most marked effect of strong alcohol is to reduce the diameter of the body and 

the breadth of the caudal fin to a proportionally far greater extent than it does the 

length of the mantle and fin. Therefore, with specimens that have been preserved 

in too strong alcohol, the females resemble the malcs in form, and the males often look 

like a different species, on account of their unnaturally long and narrow firs and very 

slender bodies. 
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then rather suddenly narrows to a point, over the end of the pen; the 

point, when in its normal position, reaches as far forward as the poste- 

rior border of the eye, or even beyond it. Dorsal connective cartilage 

long, tapering backwards, with a very prominent, broad dorsal keel; 
the anterior end is free and shaped like the end of the pen. Siphon 

large, rounded anteriorly, with a broad, bilabiate opening; lateral carti- 

lages (Plate X XIX, fig. 1, 7) long and narrow, subacute anteriorly, pos- 

terior end with a thin, rounded outer lobe; median groove narrow. The 
connective cartilages of the mantle (fig. 1, /’) are simple longitudinal 
ridges, fading out gradually posteriorly. Head moderately large, usually 

narrower than the mantle, smaller in the male than in the female; eyes 
large; nuchal crests (fig. 1, b) above the ear, formed by longer upper, 

and shorter inferior, oblique, longitudinal membranes, the two united 
by a doubly curved or V-shaped membrane, having its angle directed 
forward, the whole having a rude W-shaped form. 

Arms large, stout, the three upper pairs successively longer; the ven- 

tral ones a little shorter than the third pair, and a little longer than the 

second par. All the arms have narrow, thin marginal membranes, 

strengthened by strong transverse muscular ridges. The first and — 

second pairs of arms are trapezoidal at base; third pair stouter, com- 

pressed, with a keel on the middle of the outer side. Suckers in two 
regular rows on all the arms, deep, very oblique, largest on the lateral 

arms; those on the ventral arms are smaller, but otherwise similar. 

Horny rings yellowish or brownish (white when fresh), strong; on the 
larger toil suckers the outer or higher side is divided into about 

six broad, flattened, incurved teeth, which are blunt, subtruncate, and 
sometimes even emarginate at tip, remainder of margin nearly even; 

the smaller suckers, toward the tips of the arms, have the teeth longer, 
much more slender, and more acute. 

The tentacular arms (Plate X XVI, fig. 2) with fresh specimens, in full 
extension, may reach back nearly to the end of the body; with preserved 

specimens they seldom extend beyond the middle of the caudal fin; 

they are rather slender, compressed, with anarrow, thin membranous keel 

along the outer edge, becoming wider at the club; on the distal half 

of the club it is much wider and rens a little obliquely along the back 

part of the upper side, where it is usually folded down against the side, 

its inner surface being whitish. The club is rather broad and thick, 

with a wide, scalloped marginal membrane along each edge; these mem- 

branes are strengthened by transverse muscular ridges, which commence 

between the large central suckers and fork at the pedicels of the marg» 

nalones. Along the center of the club there are two alternating rows 

of large, broad, depressed suckers, about seven in each, with a few 
smaller ones, of the same series, at both ends; along each edge, alter- 
nating with the large suckers, there is a row of smaller and more oblique 

marginal suckers, about half as large. The proximal part of the club 

bears only a few small denticulated suckers; the distal part bears a 
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large number of small, sharply denticulated, pedicelled suckers, crowd- 
edly arranged in four rows; close to the tips of the arms about twenty 

of the small suckers have smooth rims and very short pedicels, but are 
still in four rows. The large suckers vary greatly in relative size, accord- 

ing to age, sex, season, and locality (Plate XXXI, figs. 1,2, 3); they are 
alittle higher on one side than on the other, with a broad aperture, sur- 

rounded by a horny marginal ring, which is divided all around into 

sharp, unequal teeth, which are larger on the outer side (Plate XXVIII, 

figs 3, 4, ¢, e); usually one minute sharp tooth stands between two 
larger ones, and these sets of three stand between still larger and less 

acute ones; the horny ring is surrounded by a wide, thick, soft marginal 
membrane; below the border a groove surrounds the sucker, and below 

this there is a basal swelling, equaling or exceeding the margin in diam- 

eter. The smaller marginal suckers (Plate XXVIII, figs. 9, 9 a) have 
the aperture more oblique and the horny ring much wider on the outer 

side, with its outer sharp marginal teeth longer and more incurved; 

usually these have the teeth alternately larger and smaller. 

The outer buccal membrane (Plate XX VI, fig. 4) is large, thin, with 

seven prominent, elongated, acute angles, all of which have a cluster of 

about ten to fifteen small pedicelled suckers, in two rows, on the inner 

surface (a, b,¢,d). These suckers have horny rings, denticulated on one 

side. In the female there is a special thickened organ (s) in the form of 

a horseshoe on the inner ventral surface of the buccal membrane. This 

in the breeding season serves for the attachment of the spermatophores 

by the male. 

The muscular pharynx (fig. 4, e, f) containing the jaws can be pro- 

truded its whole length. The inner buccal membrane (/) or sheath 

inclosing the beak (m) has a prominent, thickened, radially wrinkled 

and puckered anterior margin. On the ventral side the pharynx bears, 

externally, two thin chitinous plates, not connected with the jaws. The 

points and exposed edges of the beak are hard and black, becoming dark 

reddish brown farther back; the ale and gular and palatine lamine are 

thin and pale yellowish or light amber-color, in alcoholic specimens. 
The upper mandible (Plate XX VILL, figs. 5,5 a, var. pallida) has a sharp, 

strongly incurved point; cutting edge regularly curved, with a triangular 

notch at its base, followed by a prominent triangular tooth on the alar 

edge, beyond which the edge is nearly straight, but recedes somewhat. 

Lower mandible with a sharply incurved point and sinuous cutting 

edges, which have a slight tooth below the middle and only a slight 

rounded notch at base, which passes gradually into the very oblique and 

receding alar edge. The bilobed palate is covered with a chitinous mem- 

brane, which bears transparent, small, sharp, recurved denticles. 
Radula with pale amber-colored teeth and thin transparent borders. 

The median teeth (Plate XX VIII, figs. 6-8) are broad, with a long, acute 
median denticle, and a shorter, curved, and less acute lateral one, on each 
side; the inner lateral teeth (b) are short, strongly incurved, with a 
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longer, acute central denticle and a smaller outer one, and with the inner 
angle of the base slightly prominent; the next to the outer lateral teeth 

(fig. 6, ¢) are much longer, broad, tapered, curved, acute; the outer 
teeth (fig. 6, d) are longer, more slender, more curved, triquetral, and 

very acute, with a large basal lobe. A row of thin, distinct, roundish 
scales (fig. 6, e) forms a border outside the teeth. 

The pen (Plate X XVII, figs. 1-4) is thin, translucent, pale yellowish 

in fresh specimens, but brownish or amber-color in alcoholic specimens. 
It has a short, narrow, anterior shaft and a long, very thin, lanceolate 

blade, which is concave beneath, especially posteriorly, for the edges 

curve downward, but are not involute; the posterior tip is acute, a little 
thickened, and slightly curved downward, so that the posterior end is 

shaped something like the forward part of an inverted shallow canoe; 

the cavity at the extreme tip is slightly decked over in large specimens. 

In the male (fig. 4) the pen is relatively longer and the blade narrower 

than in the female. The extreme anterior end is thin and flexible, and 

rather sharply and abruptly pointed, being shaped like a pen; the shaft 

is rather stiff, with a strong, regularly rounded keel, convex above and 

concave beneath; outside of the keel the marginal portion curves out- 
ward and then upward, so that its convex surface is below, and the 
edge slightly turns up. The shaft, with its central keel and.marginal 
ridges, extends to the posterior tip of the pen, decreasing regularly in 

width beyond the commencement of the blade. The blade is at first 

very narrow, and gradually increases in width; it is marked by numer- 

ous slightly thickened ridges, which diverge from the central line as 
they extend backward; the edges are very thin. 

In the larger males the proportion of the greatest breadth of the 

blade to the total length of the pen varies from 1:7.50 to 1:9.56. Inthe 

females it varies from 1:5.60 to 1: 6.10. 

The following description of the colors was made from a freshly caught 
adult male specimen (1 G), taken in New Haven Harbor, May 18, 1880. 
Upper surfaces of the body, head, and caudal fin thickly covered with 

rather large chromatophores, which are mostly rounded or nearly cir- 

cular, except along the middle of the back, where they are more crowded 

and darker, and mostly have a long-elliptical form (perhaps accidental). 

The chromatophores, when expanded, are light red to dark lake-red, 

varying to purplish red and pink; when contracted to small points, 

they become brownish purple. 

On the head, behind the middle of the eyes, and toward the margin 

of the caudal fin, the spots are smaller and less numerous, the interven- 
ing bluish white ground-color showing more largely. Over most of the 

dorsal surface the chromatophores are arranged more or less evidently 

in circular groups; usually the central chromatophore is a large, round, 

dark-purplish spot; this is surrounded by a circular space of whitish 

ground-color, and by a circle of roundish chromatophores, mostly of 

different shades of lake-red and pink, and a deeper lying circle of pale 
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canary-yellow ones. On the lower side they are so thinly scattered 

that they leave much of the translucent bluish white ground-color visi- 

ble between them; along the median ventral line the spots are more 

numerous, producing a distinct median stripe. The caudal tin is clear 

bluish white beneath, and very translucent, becoming almost transparent 

near the margin. 

Exposed part of the siphon similar to the ventral surface of the body, 

but with the spots more sparse, and mostly disappearing near the margin 

and at the base; lower side of the head, in front of the eyes, sparsely 

spotted. Outer and upper sides of the upper arms and outer surfaces 

of the ventral pair similarly, but somewhat more densely, specked; both 

sides of the ventral arms and lower sides of the lateral arms pinkish 

white and unspotted. Tentacular arms pale translucent, bluish white, 

with the outer surface, except at base, rather thinly specked with small 

purplish chromatophores; the inner surface and upper side of the tip 

and the suckers are translucent white; rings of suckers white. 
On the inner surface of the dorsal and lateral arms, between the 

suckers, there are a few large chromatophores, and a double row of them 
runs out obliquely on the imuscular thickenings of the marginal mem- 

brane, alternating with the suckers, on each side; suckers pure trans- 
lucent, bluish white (becoming yellow or brown in alcohol). 

The pupils of the eyes are deép bluish black; on the upper side they 

are encroached upon by a sinuous downward extension of the iris, 
which is silvery or pearly white, with brilliant, green, opalescent reflec- 
tions at the upper margin. 

Sexual differences. 

The sexes differ to a considerable extent in proportions. If we com- 

pare specimens of equal length, the female will have the body relatively 

stouter and less tapered posteriorly than the male; the head is decidedly 

larger;* the arms are longer; the suckers are usually distinctly larger, 

especially those of the tentacular arms. But if we compare specimens 

having the head and arms of equal size, the male will be found to have 

« decidedly longer, more slender, and more tapered body, and a some- 

what longer and narrower fin. (See Table B, for comparative propor- 

tions.) 

In the adult male the circumference of the head to the mantle-length 

usually varies from 1:2.55 to 3.45, averaging about 1:3.10; in the female 
from 1:1.75 to 1: 2.45, averaging about 1:2.25. 

The ratio of the breadth of the fin to the mantle-length, in the male, 
varies from 1:2.12 to 1:2.45, averaging about 1:2.25; in the female, from 
1:1.70 to 1:2.12, averaging about 1:1.90. 

*Some of the nominal European species of ZLoligo, that have been based on the 

smaller size of the head, arms, and suckers, are probably only the males of the common 

specics. The sexual variations in this genus have apparently been very imperfectly 

understood by European writers generally. 



348 REPORT OF COMMISSIONER OF FISH AND FISHERIES. [138] 

The ratio of the diameter of the largest tentacular suckers to the 

mantle-length varies, in the male, from 1:50 to 1:90, averaging about 
1:65; in the female it varies from 1:36 to 1:54, averaging about 1:45, 

The proportion of the length of the dorsal arms to the mantle-length, 

in the male, averages about 1:3.50; in the female about 1:2.75. 
The pen of the female is relatively broader and shorter than that of 

the male (see Table A). 
The best and most positive external characters for distinguishing the 

sexes are the hectocotylized condition of the left ventral arm of the 

male, near the tip (Plate X XVI, figs. 3, 3 a), and .the presence, in the 
female, of a horseshoe-shaped sucker, or place for attachment of the 
spermatophores, on the inner buccal membrane, below the beak (fig. 4, 
s,) These characters, however, are not present in the very young indi- 

viduals, and in those with the mantle two or three inches long they 
appear only in a very rudimentary state.* 

A.—Sexual variations in the pen (measurements in inches). 

| + 

GP. |S I9IV.|S10V.] SC W.| QE. | 9 EE.| 217V.| 9 An. 

hen ohh oM“pene-cee saps ee=- =e =r 10.50 | 10.20 9. 55 8. 50 out 7. 65 7. 55 7.50 
Length of shaft........-.5..2-.---- 1.40 2. 10 2. 20 2. 00 2. 00 1.10 1.50 1.50 
WMenethyiotblade.se.sese-seaeeaesee 9.10 8.10 7.35 6. 50 5.75 6. 55 6.05 6. 00 
Breadth of shaft -......-.......--.- . 50 35 40 40 pails) . 38 35 35 
Breadth of blades. c.¢ --ese~ -niese == 1. 40 1.15 1. 02 98 1.00 1.35 1.25 1.30 

PROPORTIONS. 

Greatest breadth to length.-.-.. is 7. 50 8. 86 9. 36 8. 67 7.75 5. 66 6. 04 5. 76 

The specimen marked An is from Cape Ann, Mass. (var. borealis); that marked @ E is var. pallida, 

from Astoria, N. Y.; the rest are from Vineyard Sound, Mass. 

The adult males have the left ventral arm conspicuously hectocoty- 

lized (Plate XXVI, figs. 3, 3a) by an alteration and enlargement of 

the sucker-pedicels and a decrease in the size of the cups of the suckers, 

some of which usually disappear entirely, especially in the outer row. 

The modification commences at about the 18th to 20th sucker, by the 

swelling of the bases of the pedicels; on succeeding suckers this rapidly 

becomes more marked, and the swollen bases of the pedicels become 

more elongated and gradually become compressed transversely, while 

the size of the cups rapidly decreases till at about the 28th to 30th they 

are very minute and rest at the summits of the large, flattened, acute- 

triangular supports; from the 30th to 35th the cups usually become 

mere rudiments, or disappear in large males; beyond this the cups 

again grow larger and the pedicels decrease in size, till the small suckers 

become normal on the tip of the arm. About twenty-five to thirty of 

* Professor Steenstrup formerly advanced the opinion that the males of Octopus and 

other genera of Cephalopods were provided with the hectocotylized arm from the first, 

but this we have not found to be the case. The hectocotylized condition of the armin 

Loligo is developed in proportion to the development of the internal sexual organs, 

and is first distinetly noticeable in the larger of the young ones taken in autumn, and 

in the spring in the young ones that have survived their first winter. 

an ey OP 



[139] CeEPHALOPODS OF NORTHEASTERN COAST OF AMERICA. 849 

the suckers of the outer row are thus modified in the larger males. Of 
the inner row a somewhat smaller number of suckers show distinct al- 

teration, and these are less extensively altered; their pedicels are 
swollen and their cups reduced, but not to so great an extent, and 
usually none of the cups are entirely absent. 

In young males, with the mantle about 70™™ to 90™™ (young of the 
previous year, or perhaps of the first year, when three to five months 

old), these modifications of the suckers began to appear, at first very 
indistinctly, by a slight enlargement of the bases of the pedicels and a 

scarcely noticeable decrease in the size of the cups. In specimens with 

the mantle 100™ to 130™™ long (probably young of the previous year, 

nine months to a year old) the modification of the suckers, though much 

less marked than in the adults, is sufficiently distinct, the pedicels having 

become distinctly longer and stouter, while the cups are evidently re- 

duced in size, but none of them are abortive in such specimens. 

Loligo Pealei var. borealis Verrill. 

Plate XXVII, figure 1 (pen). Plate XXXII, figure 2 (anatomy). 

Since describing this variety, I have had opportunities to examine 

a much larger series of specimens from Cape Ann. These show very 

plainly that this form passes by intermediate gradations into the typical 

form, so that it cannot be considered as anything more than a local or 

geographical variety. ‘The differences in the proportion of the fin to 

the mantle, noticed in the original specimens, do not hold good with a 

larger series. The only varietal character of much importance is the 

relatively smaller suckers, and this is much less marked in most of the 

later examples than in the former ones, and is a character that varies 

greatly in the specimens from every locality.* 

In the original specimens the ‘pen’ (Plate XX VII, fig. 1), while having 

the general form of that of LZ. Pealei, tapers more gradually anteriorly, 

and has a narrower, more tapered, sharper, and stiffer anterior tip. 

The variations in proportion are sufficiently indicated by the measure- 

ments given in Tables A, B, and C, in which those specimens designated 
as 2 G to 5 G were measured while fresh. The one marked An @ is 

from the lot originally described as variety borealis, and illustrates the 

abnormally small size of the suckers. 

Loligo Pealei var. pallida Verrill. 

Plate XXVIII, figures 1-7. Plate XXIX, figure 1 (anatomy). 

This geographical variety or subspecies is distinguished from the 

typical form chiefly by its shorter and stouter body in both sexes, its 

broader and larger caudal fin, and the larger size of the suckers, es- 

pecially those of the tentacular club. 

The caudal fin is broad-rhomboidal, often as broad as long, or even 

* Probably those with abnormally small tentacular suckers are instances in which 

the arms, the clubs, or the suckers have been lost and afterwards reproduced, as ex- 

piained below. 
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broader than long in adult specimens. The ratio of the breadth of the 

fin to the mantle-length in the larger specimens (with mantle 150™™ to 

225™™ long) is, in the males, from 1: 1.75 to 1: 2.00, while in L. Pealei, 
of corresponding size, the ratio is 1: 2.15 to 1: 2.30; in the females of 
var. pallida, of similar size, the ratio varies from 1: 1.45 to 1: 1.75 (see 

Tables Ff, G). Tentacular arms long and slender, varying in length ac- 

cording to the amount of contraction, in extension longer than the body, 

the club or portion that bears suckers forming about one-third the whole 

length. In a few males the larger suckers on the middle of this portion 
are not so large as the largest on the lateral arms, but usually they are 

twice as large. In some females the principal suckers of the tentacular 

arms are very much larger than in others, and considerably exceed those 

of the males of equal length; they form two alternating rows, of eight 

to ten each, along the middle of the club; external to them there is a 
row of smaller suckers alternating with them on each side; the suckers 
toward the tips are very numerous, small, and crowded in four rows; at 
the tip there is a group of about twenty minute, smooth-edged suckers, 

in four rows. Outside of the suckers, on each side, there is a broad 

marginal membrane, having the edges scalloped, and strengthened be- 

tween the scallops by strong transverse muscular ridges; another mem- 

branous fold. runs along the back side, expanding into a broad mem- 

branous keel or crest near the end. The arms of the ventral pair are 

intermediate in length between those of the second and third pairs. 

Ground-color of the body, head, arms, and fins pale, translucent 

yellowish white; the upper surface is covered with pale brown, unequal, 

circular spots, which are not crowded, having spaces of whitish between 

them; the spots are more sparse on the head and arms, but somewhat 
clustered above the eyes; entire ventral surface pale, with. small, dis- 

tant, brownish, circular spots, which are nearly obsolete on the siphon 

and arms. The general appearance of the animal, when fresh, is un- 

usually pale and gelatinous. The pen is broad, quill-shaped, translucent, 

and amber-colored. 

A medium-sized male specimen, recently preserved in alcohol, meas- 

ured 145™" from the base of the dorsal arms to the posterior end of the 

body; length of body, 120™™; length of caudal fin, 70™™; breadth of 

fin, 75™™; length of first pair of arms, 42™™; of second pair, 50"™; of 
third, Go; of ventral pair, 53™™; of tentacular arms, 150™™, (For 
biter measurements, see Tables B to E.) 

Astoria, Long Island, Nov. 16 and Dee. 7, 1871 (Robert Benner). 

This form has been recone hitherto onie from the western part of” 

Long Island Sound, where it is abundant with the schools of menhaden, 

on which it feeds. 

Reproduction of lost parts. 

T have observed in this species, as well as in Ommastrephes illecebrosus, 
numerous instances in which some of the suckers have been torn off and 

ee 

2 rm 
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afterwards reproduced. In such examples new suckers of various sizes, 

trom those that are very minute up to those that are but little smaller 

than the normal ones, can often be found scattered among the latter on 
the same individual. It seems to me possible that some of the speci- 

mens having the suckers on the tentacular arms unusually small may 
have reproduced all those suckers, or, still more likely, the entire arm. 

I have seen specimens of this species, and also of O. illecebrosus, which, 
after having lost the tips, or even the distal half of one or more of the 
sessile arms, have more or less completely reproduced the lost parts.* 

In such cases the restored portion is often more slender and has smaller 

suckers than the normal arms, and where the old part joins the new 

there is often an abrupt change in size. Probably this difference would 

wholly disappear after a longer time. 

An unquestionable and most remarkable example of the reproduction 

of several entire arms occurs in a small specimen taken oft Newport, 

R. I., August, 1880. This has the mantle 70™™ long; dorsal arms, 
22mm; 3d pair of arms, 30™™. The three upper pairs of arms are per- 

fectly normal, but both the tentacular and both the ventral arms have 

evidently been entirely lost and then reproduced from the very base. 

These four arms are now nearly perfect in form, but are scarcely half 

their normal size on the left side, and still smaller on the right side. 
The left tentacular arm is only 24™™ long, and very slender, but it has 

the normal proportion of club, and the suckers, though well formed, 

are diminutive, and those of the two median rows are scarcely larger 

than the lateral ones, and delicately denticulated. The right tentacular 

arm is less than half as long (12™™), being of about the same length as 

the restored ventral one of the same side; it is also very slender, and 
its suckers very minute and soft, in four equal rows. The right ventral 

arm is only 14™™ long; the left one 15™" long; both are provided with 

very small but otherwise normal suckers. 

In another specimen from Vineyard Sound, a female, with the mantle 

about 150™™ long, one of the tentacular arms had lost its club, but the 

wound had healed and a new club was in process of formation. This 

new club is represented by a small, tapering, acute process, starting out 

obliquely from the stump, and having a sigmoid curvature; its inner 

surface is covered with very minute suckers. The other arms are normal. 

Eggs and young. 

The eggs are contained in many elongated, fusiform, gelatinous cap- 

sules (Plate XXX, fig. 7) which are attached in clusters by one end to 

sea-weeds or some other common support; from the point of attachment 

they radiate in all directions. These clusters are often six or eight inches 
in diameter, containing hundreds of capsules, which are mostly from two 

* Perhaps the Dosidicus Eschrichtii Steenstrup is only an Ommastrephes or Sthenoteuthis 

which had lost and partially reproduced the tips of all the arms. At any rate, no 

sufficient characters have been given to distinguish it generically. 
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to three inches long and filled with numerous eggs, the number varying 
from 20, or less, up to about 200. “The transparent eggs are arranged, 

in the well-formed capsules, in six or more rows, and are so closely 

crowded that they touch each other and often take polygonal forms, 

especially when preserved. 
How many of these capsules are deposited by one female is very un- 

certain. Probably several females are concerned in the formation of 

the larger clusters. The eggs are mostly laid in June and July, but 

many are laid in August, and some even in September. By the 11th of 

June, in the vicinity of New Haven, many of these eggs contain em- 

bryos in advanced stages of development (Plate XXX, figs. 1,2). The 

embryos, before hatching, can swim around inside the eggs. 

These embryos are very beautiful objects to observe under the micro- 

scope. 
Even at this early period some of the chromatophores are already 

developed in the mantle and arms, and during life, if examined under 

the microscope, these orange and purple vesicles can be seen to contract 

and expand rapidly and change colors, as in the adult, but the phenomena 

can be far more clearly seen in these embryos owing to the greater trans- 

parency of the skin. In the young the chromatophores are very regu- 

Jarly and symmetrically arranged on the arms, head, and mantle. At 

this stage of development the eyes are brown. In these embryos a 

remnant of the yolk-sac (y) appears to protrude from the mouth, but it 

is really connected with the space around the mouth and pharynx, and 

into this it is eventually absorbed. 

The more advanced of the embryos were capable of swimming about, 

when removed from the eggs, by means of the jets of water from the 

siphon (s), which is developed at an earlier stage. The arms (a/-a/”’) 

are then short, blunt, very unequal, with few minute suckers; the dorsal 

_ arms are very small, while those of the 2d and 3d pairs are successively 

longer, and have distinct suckers; the tentacular arms (a/’’) are longer 

and larger than any of the others, and have larger suckers, which 

already, in some examples, can be seen to form four rows, but in this 
stage the peduncular part of these arms is short; the ventral arms (a’’”’) 
are about as long as the 2d pair, and bear several suckers. The mantle 

(m) is short, and the caudal fins (f) are very small, short, lateral, and 

separately attached to each side of the blunt posterior end of the body, 

thus recalling their adult condition in Rossia. The eyes (e) are large 

and prominent; the rudimentary beak (d) and odontophore (1) are dis- 

tinctly visible. The two otoliths (0) are very distinctly visible, as 

highly refracting ovate bodies, above the basal part of the siphon, one 

on each side. The ink-sac (7), attached to the rectum (f), is conspicuous 
‘on account of its dark color; the gills (g) are provided with a small 

number of transverse processes; the heart () and the branchial auricles 

(h’ h’) are easily seen while they continue to pulsate. The pen exists 

only in a rudimentary condition, as a thin cartilage. 

During July and August the young (figs. 3-5), from less than a quarter 



[143] CEPHALOPODS OF NORTHEASTERN COAST OF AMERICA. 353 

of an inch to an inch or more in length, swim free at the surface, and may 
often be taken in immense quantities with towing nets. They were par- 

ticularly abundant in the summers of 1871 and 1873, in Vineyard Sound. 

These young squids are devoured in inconceivable numbers by fishes 

of many kinds, and also by the adult squids of the same species, and 
by the larger jelly-fishes, and many other marine animals. The larger 

sizes, and even the adults, are also greedily devoured by blue-fish, black- 

bass, striped-bass, weak-fish, mackerel, cod, and many other kinds of 

fishes. Therefore, these “squids” are really of great importance as food 

for our most valuable market fishes. They are extensively used as bait 

by the fishermen. 
Rate of growth. 

Iam not aware that any definite information has hitherto been pub- 

lished as to the rate of growth or length of life of any of our Cephalo- 

pods. By some writers it has been stated that the squids are all annual, 
but this seems to be a mere assumption, without any evidence for its 
basis. 

Therefore, [ have, for several years past, preserved large numbers of 

specimens of the young of Loligo Pealei, collected at different seasons 

and localities, in order to ascertain, if possible, the rate of growth and 

the size acquired during the first season, at least. One of the following 

tables (1) shows some of the data thus obtained. 
There is considerable difficulty in ascertaining the age of these squids, 

owing to the fact that the spawning season extends through the whole 

summer, so that the young ones hatched early in June are as large by 

September as those that hatch in September are in the following spring. 

Owing to the same cause, most of the large lots of young squids taken 

in midsummer include various sizes; from those just hatched up to 
those that are two or three inches long. They are often mixed with 

some of those of the previous year, considerably larger than the rest. 

Earlier in the season (in May and the first part of June), before the first- 

laid eggs begin to hatch, the youngest specimens taken (60™ to 100™™ 

long) are presumed to belong to the later broods of the previous autumn, 

while those somewhat larger are believed to be from earlier broods of 

the previous summer, and to represent the growth of one year very 

nearly. 

Taking these principles as a guide, I have arrived at the following 

conclusions from the data collected : 

1. The young squids begin to hatch at least as early as the second 

week in June, on the southern coast of New England, and continue to 

hatch till the middle of September, and perhaps later. 

2. By the second week in July, the first hatched of the June squids 
have grown to the size in which the body (or mantle) is 30™™ to 48™™ 
long; but these are associated with others that are younger, of all sizes 

down to those just hatched. They begin to show a disposition to go in 

“ schools” composed of individuals of somewhat similar sizes. 
3. By the second week in August, the largest June squids have be- 

8. Miss. 59——23 
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come 50™™ to 68™™ in length of body, and the later broods are 5™™ to 
30™™ long. As before, with thes@ sizes occur others of all ages down 
to those just hatched. It should be observed, however, that in those of 

our tabulated lots taken by the trawl the very small sizes are absent, 
because they pass freely through the coarse meshes of the net. 

4, By the second week in September, the June squids have the mantle 

60™" to 82™™ long. All the grades of smaller ones still abound. A few 

larger specimens, taken the last of August, and in September, 84™™ to 
110™™ long, may belong to the June brood, but they may belong to those 

of the previous autumn. 

5. In the first week of November, the larger young squids taken had 

acquired a mantle-length of 79™" to 85™™", but these are probably not 

the largest that might be found. Younger ones, probably hatched in 

September and October, 8™™ to 20™™ in length of body, occurred in vast 

numbers November 1, 1874. The specimens taken November 16, off 
Chesapeake Bay, having the mantle 40™™ to 70™™ long, probably belong 

to the schools hatched in the previous summer. 

6. In May and June the smallest squids taken, and believed to be 

those hatched in the previous September or October, have the mantle 

62™™ to 100™™ long. With these there are others of larger sizes, up to 
152™™ to 188™™, and connected with the smaller ones by intermediate 

sizes. All these are believed to belong to the various broods of the 
previous season. In these the sexual organs begin to increase in size 
and the external sexual characters begin to appear. The males are of — 

somewhat greater length than the females of the same age. 

7. In July, mingled with the young of the season, in some lots, but 

more often in separate schools, we take young squids having the mantle 

75™™ to 10u™™ long. These we can connect by intermediate sizes with 

those of the previous year taken in June. I regard these as somewhat 

less than a year old. 

8. Beyond the first year it becomes very difficult to determine the age 

with certainty, for those of the first season begin, even in the autumn, 

to overlap in their sizes those of the previous year. 

9. It is probable that those specimens which are taken in large quan- 

tities, while in breeding condition, during the latter part of May and 

in June, having the mantle 175™™ to 225™™ Jong in the females and 200™™ 

to 275™™ Jong in the males, are two years old. 
10. It is probable that the largest individuals taken, with the mantle 

300™™ to 425™™ Jong, are at least three years, and perhaps, in some cases, 

four years old. The very large specimens generally occur only in small 

schools and are mostly males. The females that occur with these very 

large males are often of much smaller size, and may be a year younger 

than their mates. 

11. When squids of very different sizes occur together in a school, 

it generally happens that the larger ones are engaged in devouring the 

smaller ones, as the contents of their stomachs clearly show. Therefore, 
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itis probable that those of similar age keep together in schools for 

mutual safety. s 

12. Among the adult specimens of var. pallida, taken November 16 

and December 7, at Astoria, there are several young ones, from 75™™ to 
120™™ in length, with rudimentary reproductive organs. These may, 

perhaps, be the young of the year, hatched in June. 

Distribution. 

This species is found along the whole coast, from South Carolina to 
Massachusetts Bay. 

It is the common squid from Cape Hatteras to Cape Cod. In Long 
Island Sound and Vineyard Sound it is very abundant, and is taken in 

large numbers in the fish-pounds and seines, and used to a large extent 
for bait. It is comparatively scarce, though not rare, north of Cape 

Cod. The young were trawled by usin many localities in Massachusetts 

Bay, in 1878. Large specimens were taken in the pounds at Province- 

town, Mass., August, 1879. It was taken in considerable quantities, in 

breeding condition, in the fish-pounds at Cape Ann, near Gloucester, 
Mass., May, 1880 (var. borealis). It has not been observed north of 

Cape Ann. Its southern limit is not known to me, but it appears to 

have been found on the coast of South Carolina. 

In depth, it has occurred from low-water mark to fifty fathoms. The 
eggs have often been taken by us in the trawl, in great abundance, at 

many localities along the southern shores of New England, in five to 

twenty-five fathoms. 

It is known to be a very important element in the food-supply of the 
blue-fish, tautog, sea-bass, striped-bass, weak-fish, king-fish, and many 

other of our larger market fishes. 

In the Gulf of Mexico this species appears to be replaced by another 

species (Loligo Gahi D’Orbigny). Of this we have several specimens, 

collected on the west coast of Florida, at Egmont Key, near Tampa 
Bay, by Col. E. Jewett and Mr. W.'T. Coons. This species is closely 

allied to L. Pealei, but has a more slender form, with the caudal fin 

shorter and narrower in proportion to the length of the mantle. The 

pen has a shorter and broader shaft, and a narrower and more oblong 

blade, which has parallel, thickened, and darker-colored portions be- 
tween the midrib and margins (Plate XX VII, fig. 5). The tentacular 

suckers have their horny rings more coarsely and equally toothed, there 

being only a partial alternation of larger and smaller teeth. 

Along our southern coast, from Delaware Bay to Florida, a much 
shorter and relatively stouter species (Loligo brevis Blainv.) oceurs, which 

might be mistaken by a careless observer for the present species. In ad- 

dition to its shorter body, it has very different large tentacular suckers, 

with the teeth on the horny rim coarser and all of similar form and size. 

Its pen is also shorter and relatively broader, and different in structure 

(Plate XX XI, figs. 4-6). 
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REPORT OF COMMISSIONER OF FISH AND FISHERIES. [154] 
I.—Table to illustrate the rate of growth of Loligo Pealei, young. 

: Ad 

Locality. 

Dane ard Sound... 

Newport, R.I..-... 
Narragansett Bay -- 
Off a Tey ge 

Narragansett Bay. . 
Off Buzzard’s Bay - . 
Narragansett Bay. - 
Off Block Island. -- 

North latitude 39° 
48' 30’, west lon- 

Off Block Island... 
Off Chesapeake Bay 

VARIETY BOREALIS. 

MMaciachosetis Bay 

J.—Loligo Pealei. 

{in last column ad.=adult; br.=—breeding; 

Depth. Date. 

1875-’76. 
Surface -| July 7 

Brciliyess4| distil 30} 
-.0 cs... duly 15 

---do ....| July 16 
---do ....| July 28 
35200) -era.| Arr ao 
Sse ete eee Aug. 21 
SHORES 35 Aug. 27 
HebStA Suds Aug. 28 
soc alee ere Aug. — 
6-20 ....| Sept. 15 

SamonoEicas Oct. 13 |- 
SE sete heer Oct. 20 
Surface .| Nov. 1 
---d0 -_-.| May 15 7|= 
Saag) Choe) eile 

1880. 
Shore..-| July 27 
Si cece Aug. 
16-26....; Aug. 7 
16-19....| Aug. 12 

16... =. Aug. 13 
Of eee Aug. 14 
4-12..... Aug. 16 
Ae se Aug. 17 | 
G. 22 nee Aug. 23 
1B. soca. Ang. 24 
Or cisnees Aug. 27 | 
142 sates Aug. 31 | 
3-6.....- Sept. 1 

igen s tee Sept. 3 

252). orale. Sept. 13 
seeeteswan Sept. — 
AS om ome Noy. 16 | 

| 

| 232-46: 

| 2332-50: 456-58: 1=82.... 

“ 

Length of mantle, in millimeters. 

- Young of the year. 

= = 45-50. TSUAS GIONS 1a Se Ae ean 

5== 45-50 Seesacns eee ee eee eee 
54 = 15-33: 49 = 32-44: 
90 =15-25: 15—=30-40.. 

60 =17-38: 2038-55 .. 
age =16593- Ro aeedaeen. ene : 
| 33 = 23-55: 14—50-70: 

2= 48-53: 83=70-80..........-- 

14 1630): ye Se etins peeere be toate 
20 = 42- 55: 1055-72: 1=110 --. 

Specimens examined, mostly adult. 

Young of previous year. 

10 = 75-100™™. 

9—= 70-100. 

. 

2 9 = 125-150: 1 gf =175. 
2—= 125-138. 
1=188. 
4—= 112-125. 
1=152. 
3 = 152-188. 
80 = 62-100: 10 100-152. 

5= 67-80: 1=95. 
384-100. 
3— 89-108: 2—120-165. 

1=115: 1=102. 
2= 86-87: 2 9 = 105-112. 
3 = 83-95. 

19 =110. 
. 

2=130-140 

To illustrate distribution, Fc. 

in. =Ilength of mantle in inches; 7. or juv.=young 
lg. =large.] 

No. Locality. Fath. When collected. | Received from— Srecitens ee 

TYPICAL VARIETY. 

New Haven, Conn. .-|-.-------- W867 & de ee eee Mr. Hooes ...--- Lig: 
(See ea es ieee a SC MR ec G. H. Perkins --} 1 ¢. 

“Near New Haven...| Shore IST0DE. cock see soe A. E. Verrill....| 4 ad. 
js) Iecasossd bsoe GO eae de ate do. 2 5| 1874 oe Se eee FE eee Jo 4ad. 
CISA SS cecd Soest Wises See Sen Se =.Q6'45- | 1876822 se seme BLO) eect faces 6ad. 
1G Ss New Haven Harbor.|...do ....| May 18, 1880..--...--. POON = ne aces a) Lie DES 

Long Island -.-..---- 39.008 ol cs ee ee eee GG. Byrne ae. 1 juv. 
@, b’,oo....| Noank, Conn..-..-.--. ob.) ta. -| WR S Scent eee U.S. Fish Com.. d 3 large. 

PetdO ease ee ceeseae ss 3-4....-- August 5, 1874...... seal Gamers sss 4 juv. 
ascii asesoqnae ode aoe 6-8...... August 24, 1874..... eae eOOl- ale sol OLN, 
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J.—Loligo Pealei—Continued. 

No. Locality. Fath. 

TYPICAL VARIETY— 
Continued. 

Vineyard Sound, | Shore... 
Mass. 

BEE ieee sorta semaG BeBeee alias 
Menemsha......---- Shore 
Vineyard Sound . G0) - 

BERG (ieee meee te os i | eee 
Lee COL vice ete Sasieas cia 5-16... 

ld Bete Ae eeaneie ceils sine 6-20..--. 
Be OMS Se Aner Se cee Shore . . 

VOU /eopeoden BEE Racin aah eacuel bani donee 
OnBinacceee neesOOl ann ceeaaa dec. = e5Ole 

Be eC Ober ce Nome eac caylee dor... 
eer Our ee acters selec Gkiese 
Peed etaascise ss cae lee AO) 6 
ee A Owace eterna catensinisia’s bac hveus 

D-W ....-- oen hy SAE ies ales doe 
Be Oks tea crcinwie niags £2. Ome. 

RO Zine stcs Bue ik SSE Be eee oie |e do - 
CARH | ee Oss sabe eiiacetace| See dors 
1V-60V.... RO eee eve one dG 

Narragansett Bay =-|--.00)- ~~ 
/ MY Rep eee Hyannis, Mass......|... do . 

Narragansett Bay. -..|...do --- 
Off Newport, R. I...) 16-26. .- 
ed Pome J udith, 193 S225: 

OfCuttyhunk Island| AT ae ee 
Southof BlockIsland 252...... 
Off Chesapeake Bay.) 18-..-.-.-- 

VARIEYY BOREALIS. 

An, 1-3 g...| Annisquam, Mass...| Shore 
Gloucester, Mass.-.-.|...do ..- 
Massachusetts Bay. AT penne 
Off Cape Cod.-.-...-.-. Ay nee 
Provincetown, Mass} Shore 

2G-15G...| Cape Ann, Mass....|...do ... 
Bet ele aaete oem eee aa Gae 
Salem, Maga scecees || aGOye as 

VARIETY PALLIDA. 

BaD concn Astoria, N. Y..-....- Shore _-- 
(et eeppaees sano eeenc see celeste AGO. 3. 
Tee I a(i0y | SOREN Etec ier SunOfset 

Great Ege Harbor, |--.do .. 

When collected. Received from— Specimens, sex 
and number. 

July and Aug., 1871.) U.S. Fish Com..| 72 ad. 

G@cSc5k) goeobosSellasae dove agers 30 ad. 
4 August, IRCy Wea be bese V.N. Edwards..| #1: 9 2. 

-| July and Aug., 1875.| U.S. Fish Com..| 7 ad. 
Jualyst22eieio 4s. .)|5 do. 25128 Eggs and juv. 
Age Rt 4, 5 i ipeeaallesa 00. 2ceese eee juv. 
September 15, 1875..|.... domeeeeeerere 5 juv. 

-| October 18, 1875.... | V.N. Edwards.-} 3==5-7.5in 
-| October 14, 1875. . AO sarees 3= 5-7 in. 

SER AG CRB E ee sate Agee Be Oy Stes cee 3 5 large 
.| October 20, 1875... Bene OOt aaa \weemates 5=45 in. 
al) GNIGVIEMAD CRU Sion | sc- <Q). c<)-enm en ‘—=(6sin: 

--| April 30, 1876.......|..- Gki). SSecbsanisne Jo 10: 98 
---| May 15, 1876 . Beye Sains sinc 5 3==6-7 in. 

--| May and June, 1876..|... do -..-....... fo 15: 9 4ad 
s\edune Sal siGea-s. 4 ~- See OONe ae scene ot 3=5-6 in 

.--| June 6, ICY See ers ae OO nae aisacnes o 3 large 
o|) ube Meir) asso ee Beat Obes cis 39 ad,: 2 12. 

-| May 28, 1880 ......-.|. ROO eee nae see o 48: 2 12 br. 
SNe SRO Ras Jae a2 Sis Samuel Powell..| 10 ad. 

boul) rE). So ch55 4| Hasek saeecediar | ol very lg. 
-| July 27, 18802--..-- - U.S. Fish Com..| 6 j.=3-3.7 in. 
-| August 7, 1880 -.-...--. ail) Jere ekossa- 5 j. = 3.5-6.5in. 
August 14, 1880. .-.. 26 CO eecnosaccde 2j.=1.1-1.4 in. 

September 3, 1880...|..-.do ..-----.--. 2=5.1-5.5 in. 
September 13, 1880..|-...do ...-....-. 14 juy. 
November 16, 1880... Z.L. Tamner.... 32 juv. 

July, 1878.....- A. Hyatt ...... 9 3 ad. br. 
Aa Cl Saha keesee nae A. E. Verrill....| 2 juv. 

September 21, 1878..| U.S. Fish Com..| 11 juv. 
September 26, EVE Roles Coieess seeoso herby 

Bl orulltys ESTE emo. ce = = J. H. Blake..... 3 large. 
-| May 18, 1880........ | A. H. Clarke....| 15 ad. br. 

October, 1880......-.. eee eGo cece Cros PL ous 
beatae inaenese J. H. Emerton..| ff 1: Q 2 ad. 

Nov. and Dec., 1870.., Robert Benner..| oh 17: 9? 9. 
BLOG ee oe eee Ce eu eessace 3o Y 20 ad. 
Pe dQiereso2 = acces ao GON.s is Sckiscce co ? ad. 
ICY PS Se Lee nee | ‘A. E. Verrill.. 1, bass stom, 

K.—Specimens examined. Eggs and recently-hatched young of Loligo Pealei. 

Locality. Fath When collected. Received from— Eggs or embryos, 

Near New Haven..| Shore..-| June 19, 1871... | J. E. Todd...-.-.....--. Well developed. 
Vineyard Sound --.-.| 5-10..... July, Aug., 1871.) United States Fish Com.} All stages. 
Long Island Sound.| 4-8..-.... August, 1874....|..---. (Se Baca sponsor Well developed. 
Fisher’s Sound...-.| Surface .}| July 28, 1874..-.|...--- dO). feseeens see Cea: Just hatched. 
Nantucket Sound..} 8-12..... July, 26y1Siaer |). See ope cae ees Partly developed. 
Vineyard Sound...| 8-16...-. August 5, 1875..|...--. dO ets heresies: Do. 

WD Ojsecaee cee oe 510.3252 July, Aug., 1875.|...--. Goya hie res: All stages. 
Dor -- Bee eee Seer Sept. 6, 1875 ..-..]-.---- Omer a sees kia tee New laid. 

Near New Haven ..| Shore...| June ISSO Sar Sek hee eee se Near hatching. 
Off New Haven .-.-..|---------- August 3, 1880..| J. F. Fowle. -.--.-----. Half developed. 
Gardiner’s Bay .-.-.|.-----.--- June 28, 1880.-..-.|- Schooner G. H. Bradley.| New laid. 
Off Newport, R. ee eheees: < August 6, 1880..| United States Fish Com.| Fresh and well developed. 

Oe Mises sess 22-26. ... August i AS80531 EE eee ee 8 oe Ue eee New laid and hatching. 
WMO n= -s tes Gee ee ak. August 16) 18eQh1. eee dojeere te .| New laid and partly de- 

veloped. 
Narragansett Baye =| Glo-=2-- = August 23, 1880. Fresh laid. 

pee fi en 6 Ieee S35. August 31, 1880. Partly developed. 
Biegariic Bay .---- 4-6...... August 26, 1881. Just hatching. 
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Notes on the visceral anatomy of Loligo Pealei. 
> 

(See Plate XX, fig. 2; Plate XXLX, figs. 1-3a; Plate XXXTI/, figs. 2, 3.) 

The gills (g) are large and highly organized in this species, although 

considerably smaller than in Ommastrephes. The bases of the gills (g) 
are situated somewhat in advance of the middle of the mantle-cavity, or 
branchial chamber, and their tips, in fresh specimens, extend forward 

nearly to the base of the siphon (f). The branchial chamber is separated 

from the visceral cavity by a thin translucent membrane (the so-called 
peritoneal membrane), through which there are two circular openings 

(w), one a short distance in advance of the base of each gill; through 
these the secretion of the urinary organs (7,7) is doubtless discharged. 

Internally the visceral cavity is divided into several compartments by 

folds of thin membrane. The largest of these chambers contains the 

stomach and its cceecal lobe (S, 8’). When the branchial cavity is 
opened on the ventral side, as in Pl. X XIX, fig. 1, and the thin mem- 

branes covering the viscera are removed, the renal organs (r, 7’) are 

seen as large and conspicuous organs, especially if the venous system 

has been injected with a colored fluid. These organs are mostly situ- 

ated close around the heart, above, below, and in front of it, but two 

of them, in the form of pyriform glands (7’, 7’), which are firmer and 

have a more compact structure than the rest, extend along the pos- 

terior vene-cave. These extend forward and unite with the two 

elongated, saccular organs (7, 7), Which extend across the ventral side of 

the heart and the bases of the gills, and passing farther forward, unite 

on the dorsal side of the intestine to form the anterior vena-cava; 

before they thus unite each one receives a vein from the intestine (7) 
and gives off a large sacculated vessel, or branch, which, passing 

upward along the sides of the proximal part of the intestine, unite with 

two large lobulated renal sacs, which lie above and in front of the heart 
and surround the commencement of the intestine; these send tapering 

lobes backward, which receive the blood from the gastric veins; anteri- 

orly they receive the hepatic veins; laterally they receive the large ves- 

sels or pallial veins from the sides of the mantle, and also communicate 

with the branchial auricles. 

The heart (H) is a large, muscular, and somewhat unsymmetrical 

organ, varying in shape according to the state of contraction. Usually 

it is more or less obliquely four-cornered, with the right side largest and 

the posterior end more or less conical. From the posterior end arises a 

large artery, the posterior aorta, which gives off, close to its origin, two 

small arteries; one of these is median and goes forward to the ink-sae 

and intestine, passing below and across the heart; the other, arising 

laterally, in the male goes to the prostate gland and other organs 

connected with it (Pl. X XIX, fig. 2, po). <A little farther back the pos- 
terior aorta divides into three large arteries; one of these (0) is situated 

in the median plane, and, crossing the branchial cavity along the curved 

Gr Enlist mane pk ene gy 
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anterior end of a thin, median, membranous partition, supplies the ven- 
tral and lateral portions of the mantle, sending branches both back- 
ward and forward; the other two main divisions (0/, 0/’) diverge as they 
go backward, and supply the caudal fins and adjacent parts of the 
mantle. The anterior aorta (ao) arises from the right anterior corner of 

the heart, and goes forward to the head, on the right side of the 

median line, by the side of the cesophagus. Just beyond the constric- 

tion, at its origin, itis somewhat bulbous. A short distanee from its 

origin it gives off a large branch, the gastric artery (so), which sends a 

branch to the renal organs, and passes backward over the dorsal side of 

the heart to the anterior parts of the stomach, where it ramifies exten- 
sively. 

The portion of the aorta which passes along and through the liver 

gives off several hepatic arteries that supply blood to the liver, and one 

branch emerges from the liver, on the dorsal side, and supplies the 
muscles of the neck-region. The ultimate divisions of the aorta supply 
the various organs of the head, and a large branch goes out to the tip 
of each arm, nearly in the center, sending branches to the suckers. A 

small vessel, the spermatic artery (fig. 2, go), arises from the anterior 

side of the heart, and, passing backward over the heart, supplies the 

spermary (t). 

The large efferent or branchio-cardiac vessels from the gills (bo) 

enter the anterior lateral corners of the heart, their dilated basal por- 
tion serving, apparently, as auricles. The branchial auricles (aw), situ- 

ated just behind the bases of the gills, are nearly globular, with a 

small, rounded, whitish elevation on the free posterior end; anteriorly 

they receive the blood from the sacculated divisions of the anterior 

and posterior vene-cavee, above the heart, and from the veins (v, ve’) 

coming from the lateral portions of the mantle, behind the gills, and 

they give off the large afferent vessels (bv), which go to and run along 

the dorsal side of the gills. The anterior vena-cava (ve) receives the 

venous: blood from a large cephalic venous sinus * which surrounds the 

pharynx, at the bases of the arms, and is also directly connected with 

another large sinus at the back of each eye-orbit. This cephalic sinus 

receives the blood from a large vein in the median line and near the 

inner face of each arm. The ophthalmic sinuses receive veins from the 

eye itself. Numerous small veins enter the anterior vena-cava, from 

each side, along its course, coming. from the muscles of the head, neck, 
and siphon, and from the ink-sac, liver, &c. Two veins, sacculated 
posteriorly, go from the ink-sac and intestine back to the renal organs. 

A small but very distinct vein extends along the dorsal side of the 
efferent sperm-duct (p). Two large pallial veins, on each side, come 

* The greater part of the yenous system can be easily injected by inserting the 

canula into this sinus, through the folds of the buccal membranes, just between the 

bases of the arms and the jaws, or between the outer and inner buccal membranes. 

It can also be easily injected through the vena-cava in the lower side of the head. 
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from the sides of the mantle (v, vc’): one of them (ve’), receiving a 
branch from the gill, runs from the*anterior part backward; the other 

(v’), from the middle part forward; these unite into one trunk before 

reaching the vene-cave. The posterior venc-cave (ve'’) arise mostly 

from the caudal fins, but receive branches from the postero-lateral por- 

tions of the mantle; each one receives two large branches, one anterior 

and the other posterior, just at the point where it leaves the inner sur- 

face of the mantle. From this point they run forward, parallel with the 

two posterior arteries, and converge to the region of the heart, where 
they join the great saceculated venous vessels; along a considerable 

portion of their course they expand and become large, elongated, fusi- 

form organs (r’’), probably renal in function, but much firmer, more 

definite in form, and finer in structure than the more anterior renal 

organs. 

The gills (g) are long, triquetral, acute; in section they are nearly tri- 

angular (Pl. XXXII, fig. 3), with the free ventral sides convex, and the 

dorsal side flat or concave, except along the middle, where a thin me- 

dian membrane (d) arises from a central ridge and unites the gill to the 

inner surface of the mantle. The gills are composed of large numbers 

of thin, transverse branchial laminz (lig. 3, @), which extend outward 
symmetrically, on each side, from the large median blood-yessels (bo, 

bv), each half of a lamina having a long ovate or elliptical outline. A 

somewhat firm central axis or column (c) gives support to the laminz: 

and the large blood-vessels. The great afferent vessel (bv) starts from 

the branchial auricle and runs along the median dorsal side of the gill, 

on the inner edge of the axial column (¢); another parallel venous trunk 

or sinus (v) is seen near the dorsal edge of the column. Hach branchial 

leaf receives from the afferent vessel (bv) a branch (6) which runs along 

the dorsal edge, giving off at regular intervals small transverse paral- 

lel branchlets, which in turn give off minute capillary vessels along their 

sides and fade out near the ventral border of the lamelle. Parallel 

with these arise small capillary efferent vessels, which join larger trans- 

verse vessels between and parallel with the afferent ones; these in turn 

join the larger efferent vessel that runs along the ventral edge of the 

lamina, and these marginal vessels pour their contents into the large 

vessel (bo) which runs along the middle of the gill on the ventral side 

and carries the purified blood to the heart. 

The alimentary tract is represented in a nearly dorsal view in Plate 

XX, fig. 2. In this figure the pharynx is shown in longitudinal section 

in a side view. The buccal membrane (bm); the pharynx with its horny 

jaws (sm the superior, and im the inferior mandibles); the odontophore, 

(od) armed with seven rows of recurved teeth on the radula; and the 

thin chitinous lining membrane, which bears numerous sharp, scattered, 

recurved teeth, both on the palate and in the throat, have already been 
described (pp. 134, 135). The esophagus (oe) is a long, narrow, but dilat- 

able tube, having two oblong salivary glands (sg) attached to it just at the 
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bilobed anterior end of the liver (1); it then runs backward in a groove 
along the dorsal side of the liver to a point beyond its middle, where it 

passes obliquely through the liver, accompanied by the aorta (ao), and 

enters the stomach at oe’. The stomach consists of three parts, which 
are often sufficiently distinct externally when the stomach is empty, or 

nearly so, but when it is greatly distended with food (as often happens) 

the divisions almost disappear externally, and the whole becomes one 

great, long-pyriform sac. The first division (8), or “true stomach,” is 

plicated internally and has thickened glandular walls. It is supplied 

with blood by a ramified vessel, the gastric artery (so), conspicuous on 

its dorsal surface. This lobe of the stomach is sometimes contracted 

into a firm glandular mass, strongly constricted where it joins the more 

saccular second stomach; but I have seen specimens, greatly distended 

with food, in which it was scarcely or not at all distinguishable as a lobe, 
and seemed nearly as thin and saccular as the other parts. The re- 

mainder of the stomach (S‘, S’’”) usually has the form of a long, rounded, 
more or less swollen, fusiform sac, tapering backward to a more or less 

acute posterior end, which reaches back nearly to the end of the body; 
anteriorly its most swollen portion is about opposite the junction with 

the first stomach and just behind the heart; from this swollen portion 

it narrows rapidly, but extends forward to the posterior part of the liver, 

above and in advance of the heart, where it gives off the intestine (h). 
The more swollen and anterior portion of this sac or second stomach (S’) 
has a glandular lining, which, in part (S”), is distinetly radially plicated ; 

and it is therefore clearly anatomically distinguishable from the thin and 

non-plicated posterior portion (S’) or cecal lobe, which seems to serve 

mainly for the temporary storage of large quantities of food. The in- 

testine (h, h’) is arather wide, thin tube, of moderate length, it arises from 
the anterior end of (S’’), close to the dorsal side of the heart; the anal 
orifice (h’) is provided with two slender clavate papilla. The liver (J) is 

a long, rather narrow, somewhat fusiform organ, slightly bilobed anteri- 

orly and pointed posteriorly; along about two-thirds of its length, from 

the anterior end, there is a deep dorsal groove in which the esophagus and 

aorta are situated before they pass through its substance; the posterior 

end is undivided and pointed. 

The ink-sac (¢) is a large flask-shaped, or long-pyriform, blackish sac, 

with a long tapering duct (7’) terminating just within the anal orifice. 

In the appearance and structure of the internal reproductive organs 

the sexes differ greatly. In the female (Pl. X XIX, figs.3,3a; Pl. X XXIII, 
fig. 2) the single large oviduct (0d), situated on the left side, passes over 

the dorsal side of the base of the gill and terminates in a large ear- 
shaped external orifice (op) nearly surrounded by a broad membranous 

flap. The portion of the oviduct bebind the base of the gill is envel- 

oped by a large, swollen, bilobed nidamental gland (Pl. X XIX, figs. 3, 3a, 
wv; Pl. XXXITI, fig. 2, x’), which is abundantly supplied with blood-ves- 

sels, and internally is comprsed of a large number of thin, close, parallel 
S. Miss. 59 24, 
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lamella. Two very large, oblong, accessory nidamental glands (wz) lie 

side by side, loosely attached, nearly in the middle of the ventral side, 

covering and concealing the heart and most of the renal organs; each 

of these has a groove along the ventral side and a slit in the anterior 

end; internally they are composed of great numbers of thin lamelle. 

In front of and partially above the anterior ends of these, and attached 

to the intestine and ink-sac, there is another pair of accessory glands (7x), 
roundish in form, with a large ventral opening, and having, in fresh 

specimens, a curiously mottled color, consisting of irregular red and 

dark brown blotches on a pale ground. Their internal structure is finely 

follicular. The ovary (ov) is large and occupies a large portion of the 

cavity of the body, posteriorly, running back into the posterior cavity 

of the pen, and in the breeding season extending forward nearly to the 

heart. In the breeding season the thin convoluted portion of the ovi- 

duct (ov) is found distended with great numbers of eggs. At the same 
time the large glands («’), around the oviduct, and the accessory nida- 

mental glands (2, vx), destined to furnish the materials for the formation 

of the egg-capsules, and for their attachment, are very turgid and much | 

larger than at other times. 

The male (Pl. XL, figs. 1, 2) has no organs corresponding in position to 

the two pairs of accessory nidamental glands of the female, but the 

single efferent spermatic duct (p) occupies the same position on the left 

side as the terminal part of the oviduct of the female. It is, however, 
a much more slender tube, extending farther forward beyond the base 

of the gill, and its orifice is small and simply bilabiate. It extends 

backward over the dorsal side of the base of the gill to a bilobed, long- 
pyriform organ, consisting of a spermatophore-sac (ss) and a complicated 

system of glands and tubes (pr, vd) united closely together and inclosed 

in a special sheath. This organ consists of the following parts: 

1. The vas-deferens (vd), which starts posteriorly from a small orifice 

(not figured) in the thin sheath of peritoneal membrane (pr) investing 

the testicle (¢); it passes forward along the side of the spermatophore- 

sac, to which it is closely adherent, and throughout its length it is thrown 

into numerous close, short, transverse, flattened folds; anteriorly it joins 

the vesiculee-seminales. 
2. The vesiculse-seminales (fig. 2, pr, in part) consist of three large, 

curved vesicles, closely coiled together, the third one having thickened, 
glandular walls; from the latter goes a duct which unites with the duct 

from the prostate gland to form the spermatic duct. 

3. The prostate gland (pr, in part) consists of two curved lobes, which 
are closely coiled between and united to the vesiculz-seminales. 

4. The spermatic duct, formed by the union of the ducts from the 
vesiculee seminales and prostate glands, is a nearly straight tube; it 

passes backward between the prostate glands and spermatophore-sac, 

close alongside of the vas-deferens (vd), to which it is closely bound 

down; it enters the spermatophore-sac (ss) near its posterior end, at an 

acute angle. 
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5. The spermatophore sac (ss) is a long, capacious, pyriform, or some- 

what fusiform, thin-walled sac, pointed at its posterior end; its anterior 
end is directly continuous with the long efferent duct (p), which is often 
rather wide at its origin but tapers to a narrow anterior end. The ter- 
minal orifice is slightly bilabiate. 

These organs receive blood through a special artery (fig. 2, po) which 
arises from the posterior aorta just back of the heart. After reaching 
the genital organ it divides into several branches; one going forward 

along the side of the efferent duct; one to the prostate glands and 

vesiculz-seminales; one to the vas-deferens and adjacent parts. 

Specimens taken in May, in the breeding season, have the efferent 
duct and the spermatophore-sac crowded with the spermatophores. In 

the spermatophore-sac, which is then much distended by them, they lie 

closely packed in a longitudinal position with their larger ends pointing 

somewhat outward toward the surface, and can be plainly seen through 
the transparent walls of the sac. 

The spermatophores are slender, club-shaped, with the larger end 

rounded, tapering gradually to the smaller end, which is usually a little 

expanded at the tip and has a very small filament. They vary (in al- 

cohol) from 8 to 10™™ in length and 4 to 5™™ in the greatest diameter. 

They contain a coiled rope of spermatozoa in the larger end and a com- 

plicated apparatus for automatically ejecting this rope in the smaller 

portion. 

The “testicle” or spermary (t) is a compact, pale yellow, long, flat- 

tened organ, extending from the stomach (s) nearly to the end of the 

pen, in the posterior concavity of which it lies; a band of fibrous tissue. 

continuous with its sheath, extends from its posterior end into the hol- 

low tip of the pen, to which it is attached. An arterial vessel, the sper- 

matic artery (Pl. XL, fig. 2, go), which arises directly from the anterior 

edge of the heart, runs along the median dorsal line of the spermary 

and sends off numerous branches to the right and left (fig. 2, t). This 

artery is accompanied by a spermatic vein (sv), closely united to it. 

Loligo brevis Blainville. 

Loligo brevis Blainv., Journ. de Phys., March, 1823 (t. D’Orb.); Dict. des Sci. 

nat., vol. xxvii, p. 145, 1823. 

D'Orbigny, Céphal. Acétab., p. 314, Loligo, pl. 13, figs. 4-6 (copied from 

Lesueur); pl. 15, figs. 1-3 (orig.); pl. 24, figs. 14-19 (orig.). 

Tryon, Marine Conch., i, p. 142, pl. 52, figs. 143, 144 (after D’Orbigny). 

Verrill, Trans. Conn. Acad., v, p. 343, 1881. 

Loligo brevipinna Lesueur, Journ. Acad. Nat. Sci. Philad., vol. iii, p. 22% (with 

plate), 1824. 

Tryon, Manual Conch., i, p. 142, pl. 51, figs. 128-130 (after Lesu+ur). 

Plate XXI, figures 4-4e. 

A small, short-bodied species, with short rounded caudal fins, very 
short upper arms, and large chromatophoric spots. 
Body short, thick, well rounded, rather blunt posteriorly. Anterior 
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-edge of mantle with a well-developed median dorsal lobe, and well- 
marked lateral angles. Fins broad transversely, short, less than half 

the length of the mantle; outer edges well rounded; posterior end very 

obtuse. Arms all short, the two upper pairs much shorter than the two 

lower, the dorsal pair very short, considerably shorter than the upper 

lateral ones; ventral and lower lateral arms nearly equal in length. 

The dorsal arms are strongly compressed, with a well-marked, thin, 

dersal keel; those of the second pair squarish at base, without a keel; 
those of the third pair are strongly compressed, bent outward at the 

base, and furnished with a high median keel, starting from the base, but 
highest in the middle; ventral arms triangular at base, with a wide 

membrane on the upper angle, which expands at the base and connects 

them with the third pair; a narrower membrane runs along the ventral 
margins. Tentacular arms rather stout at base, compressed farther out, 
in extension about as long as the body; club well developed, about 
twice as broad as the rest of the arm; its dorsal keel thin, elevated, 
oblique, commencing at about the middle of the club and extending to 

the tip. The larger tentacular suckers are very regularly arranged in 

four rows of 8 to 10 each, the lateral ones being not very much smaller 

than the median ones. The distal part of the club is covered with four 

regular rows of small suckers, and there is a terminal group of smaller, 

smooth-rimmed ones. The largest median suckers (Plate X XXI, figs 4b, 
4c) are broad, cup-shaped, rather larger than the largest suckers of the 

lateral arms; their horny rims are armed with regular, sharp, incurved 

teeth, smaller on the inner side of the sucker, but. there are few or no 

small teeth, alternating with the larger ones. The lateral suckers are 

relatively large, deep cup-shaped, oblique, with very sharp incurved 

teeth on the outer margin. The membranous borders of the large 

suckers are covered with minute, sharp, chitinous scales. 
The suckers of the short arms are very deep and oblique, cup-shaped; 

their rims are much the highest on the outer or distal side, where the 
edge is divided into several broad, bluntly rounded denticles, separated 

by narrow intervals. 

The pen (Plate X XXI, fig. 4a) is short with a broad lanceolate blade; 
the narrow part of the shaft is short; a thin border,widening backward 

to the blade, commences about half way between the tip and the proper 

blade; the latter is broad and thin, marked with divergent lines; pos- 
terior end obtuse. 

In the female there is no tubercle on the buccal membrane for the 

attachment of spermatophores. I have not seen the male, nor has any 

writer described it distinctively. * 

* Professor Steenstrup, in a recent paper, (Sepiadarium og Idiosepius, < Vid. Selsk. 

Skr., 6 R., 1, 3, p. 242, note, 1881) has proposed to make this species the type of a — 

new genus, Lolliguncula, because the female receives the spermatophores on the inner 

surface of the mantle, —a character that seems to be scarcely of generic value, unless 

it be reinforced by anatomical differences now unknown. Such characters may possi- 

bly exist in the unknown males. 
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The color is peculiar: it consists, on the body, in alcoholic specimens, 
of dark purplish chromatophores, everywhere pretty uniformly and 

regularly scattered, on a pale ground-color. When expanded these 

chromatophores are large and round; above the eyes they are so closely 

crowded as to form dark blotches; they also cover the outer surface of 
all the arms; underside of caudal fin white. 

In alcohol, a medium-sized specimen measures from tip of tail to base 
of dorsal arms, 80™™; total length of mantle, 71™™; breadth of body, 
22™™; breadth of caudal fin, 52™™; length of fin, 39mm, ; length of dorsal 

arms, from base, 17™™; of second pair, 23™™; of third pair, 31™™; of 
ventral arms 31™; of tentacular arms, 46™"; of club, 22™™, 
A larger female specimen, from Charlotte Harbor, Florida, measured, 

in length of mantle, 130™™; diameter of body, 36™™; length of dorsal 

arms, 45™™; of second pair, 55™™; of third pair, 65™™; of tentacular 
arms, 145™™, ‘ 

This species appears to have an extensive distribution along the 

warmer parts of the Atlantic coasts of America. It was originally 

described by Blainville as from Brazil. D’Orbigny records it from Rio 

Janeiro. It ranges northward to Delaware Bay. It is common on our 

southern coasts, from South Carolina to Florida, and I have seen speci- 

mens from Mobile Bay, Alabama, and from Louisiana. 

Loligo brevis.—Specimens examined. 
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SEPIOTEUTHIS Blainv., 1823. 

This genus closely resembles Loligo, in external characters. It is 

distinguished chiefly by having the fins extending nearly the whole 

length of the mantle. The body is stout and depressed, somewhat as 

in Sepia. The pen is thin and horny, lanceolate, nearly as in Loligo, 

but is often thickened near*the margins. 

There are, however, important differences in the visceral anatomy. 
The eggs are much larger and fewer than in Loligo, and the ovary is 

short and broad, at the posterior end of the body. 

Sepioteuthis sepioidea D’Orb. 

Loligo sepioidea Blainville, Dict. Sci. Nat., xxvii, p. 146, 1823. 

Sepioteuthis triangulata Rang, Mag. de oor ., DP. 73, pl. 98, 1837 (t. D’Orbigny). 

Sepioteuthis sepioidea MOrhicne Céph. Acétab., p. 298, Sepioteuthee, pl.7, figs. 

6-11; Hist. Ve de Cuba, Moll., p. 34, 1853. 
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Sepioteuthis sepioidea D’Orb.—(Continued. ) 

Gray, Catal. Moll. Brit. Mus., i, pa8l, 1849. 

Tryon, Man. Conch., i, p. 153, pl. 63, fig. 216. (Description copied from Gray; 
figure from D’Orbigny.) 

Verrill, Trans. Conn. Acad., v, p. 345, 1881. 

Body oblong, stout, depressed, tapering but little, obtuse posteriorly. 
The fins, together, have a long, rhomboidal form, broadest in the middle 
and rounded posteriorly ; they commence a short distance (5 to 10™™) 
from the anterior border of the mantle and extend to the posterior end; 

a narrow crest-like extension of the fins, around the posterior end of the 
body, unites them together. Buccal membrane with seven long, acute 

lobes, without suckers. Sessile arms rather slender, the third pair 
much the largest; the first very short and compressed. Suckers with 

broad rims, having long, slender teeth on the outer side and smaller 

ones on the inner. Tentacular club with four rows of large suckers, 
about twelve in each; the central ones have the rims strongly and reg- 

ularly denticulated with slender, acute teeth; the marginal ones are 

but little smaller, with similar teeth on the outer edge. The pen is 

broad, lance-shaped; the blade is wide and thin, without any marginal 
thickenings. 

The male has the left ventral arm hectocotylized by the enlargement 

and elongation of the stems of the suckers, in both rows, on the distal 
part of the arms, as in Loligo; but in this species the cups are entirely 

obsolete on many of the stems in both rows, the stems becoming long, 

conical, with acute tips. The large spermatophore-sac is filled with 

spermatophores in some of the specimens examined by me, and there is 

a saccular enlargement of the efferent sperm-duct or “‘ penis” near the 

terminal orifice. These specimens have the larger part of the inner sur- 

face of the siphon covered with a soft, whitish, glandular-looking mem- 

brane, which is thrown into longitudinal, convoluted folds. 

A large female, taken in July, has a short, thick ovary, and is distended 
by comparatively few very large eggs (5-6™™ in diameter), which have 

a strongly reticulated surface before reaching the glandular part of the 

duct. The oviduct is very large, with large glands, and its external 

orifice is large and surrounded by a broad and very complicated border. 

The accessory nidamental glands are also very large. The short ovary 

is restricted to the posterior part of the body. This specimen had 

spermatophores attached to and around a large elevated area on the 

lower part of the inner surface of the inner buccal membrane. 

This species is widely distributed along the warmer parts of the 

American coast and throughout the West Indies, extending as far 

north, at least, as Bermuda, from whence I have a specimen collected 

by Mr. G. Brown Goode. It may, therefore, occasionally occur as far 

north as Cape Hatteras, but I have seen no specimens from our coast, 
north of Florida. 

From the Museum of Comparative Zoology I have received two speci- 

mens from Cuba (Professor Poey); two large males, with spermato- 
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phores in the sae, taken at Key West by Dr. J. B. Holder and Captain 

Pickering; and a large female, with ripe eggs in the oviducts, and 

spermatophores on the buccal membrane, taken July, 1859, at Fort 
Jefferson, by Capt. D. P. Woodbury. Other localities are Martinique 

(Blainville, Rang); Cuba (D’Orbigny); Honduras (Gray). 

Famity SEPIOLIDA Keff. 

Kefferstein, in Bronn, Thier-Reich, iii, p. 1443, 1866. 

Gill, Arrangement of Families of Mollusca, p. 2, 1871. 

Tryon, Man. Conch., i, pp. 102, 155, 1879. 

Body, short, thick, blunt posteriorly. Eyes with lower lid free, upper 

adherent; sometimes free all around; pupils often circular. Fins sepa- 
rate, laterally attached near the middle of the body. Tentacular arms 

more or less retractile into large sacs. Pen little developed, not reach- 

ing the end of the mantle; sometimes absent. Siphon-valve small; no 
dorsal bridles. Dorsal arms usually hectocotylized in the male. Eggs 

large, few, not enclosed in capsules. 

This family is related to Loliginide, but differs widely from the latter 

in the eye-lids, visceral anatomy, ce. 

STOLOTEUTOHIS Verrill, 1881. 

Body short, stout, rounded posteriorly. Eyes with free eyelids ; pupils 

round. Pennone. Arms united together by a broad web. Fins large, 

narrowed at base. Mantle united directly to the head by a large dorsal 

commissure ; lateral connective cartilages of the mantle elongated, fitting 

into elongated, margined pits on the base of the siphon. Siphon with an 

internal valve. Tentacular club with small, long-pediceled suckers, in 
eight or more rows; rims not toothed. 

The males and some of the females have some of the middle suckers 
of the second pair of arms much enlarged. In the male, the suckers at 
the base of both dorsal arms are larger and more crowded than in the 

female, and the web is more swollen at the sides. 

Stoloteuthis leucoptera Verrill.—Butterfly Squid. 

Sepiola leucoptera Verrill, Amer. Journ. Sci., vol. xvi, p. 378, 1878. 

Tryon, Man. Conch.,i, p. 158, 1879. (Description copied from preceding. ) 

Verrill, Amer. Journ. Sci., xix, p. 291, pl. 15, figs. 4 and 5, April, 1880; Trans. 

Conn. Acad., v, p. 347, pl. 31, figs. 4 and 5; pl. 54, fig. 4, June, 1881. 

Stoloteuthis leucoptera Verrill, ‘Trans. Conn. Acad., v, Oct., 1881. 

Plate XXXVI, figures 1, 1a, 2. 

Size moderate; the largest specimens observed are probably full- 

grown. Body short, thick, swollen, with the mantle smooth. Ven- 

tral surface, in the middle, with a large, somewhat flattened, brown, 

heart-shaped or shield-shaped area, bordered with blue, and surrounded, 

except in front, by a silvery white band, having a pearly or opalescent 

luster. Eyes large, with round pupils; lids free allarounc. Fins large, 
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thin, broadly rounded, in the living® specimens nearly as long as the 
body; the posterior lobe reaches nearly to the end of the body; the 

anterior edge extends beyond the front of the mantle to the eye. The 

anterior edge of the mantle is prominent and emarginate beneath; later- 

ally it recedes to a great extent; above it is broadly attached to the 
-head. Sessile arms short, with a wide basal web, extending beyond the 

middle; upper ones shortest; third pair longest; suckers in two rows, 

except at tip of ventral arms of largest male, where they form four 

10WS. 
Tentacular arms slender, thickened at base, tapering, extending back 

as far as the end of the body; club scarcely as wide as the arm, with 

a free crest at its base, above, curled in preserved specimens; the suck- 

ers are numerous and very minute, arranged in many rows. 

Upper surface of the body is opalescent in some lights, thickly spotted 

with orange-brown, spots most numerous in the middle line and extend- 

ing to the upper surface of the head; some also occur on the outer sur- 

faces of the arms; anterior part of the head white; fins, arms and 
extremity of body translucent bluish white, with a thick, transparent, 
outer integument; upper surface of the eyes opalescent, with silvery 

blue and red tints; head, below the eyes, silvery white; above the eyes, 
blue. 

The largest specimen (¢), taken in 1879 (Plate XX XVI, fig. 1), when 
living had the head, above, in front of the eyes, whitish, with few 

chromatophores; back and the base of the fins thickly spotted with 

brown; posterior part of the back with an emerald-green iridescence. 

Sides of the body, below the fins, and posterior end of the body, silvery 

white. <A large, shield-shaped, ventral area of brown, with a bright blue 

iridescence, and bordered with a band of brilliant blue, occupies most 
of the lower surface. Fins, transparent whitish, except at base. Lower 

side of head, siphon, and outer bases of the arms, light brown. Eyes 

blue above, green below. 

Length of the original type-specimen (?), to the base of the arms, 

14"™™, in alcohol; of mantle above, 8™™; breadth, 7™™; breadth across 

fins, 16™™, The larger specimen, of 1879, is 31™ (1.25 inch) long, from 

the end of the body to the bases of the arms; breadth of body, 25™™ (1 

inch); length of arms, 19™™ (.75 inch). The largest specimen is a male. 

The males (fig. 5) of this species, and some of the females, have a group 

of two or three decidedly and abruptly larger suckers on the middle of the 

second pair of arms (Plate XX XVI, fig. 1a); other females, of equal size, 
have no such enlarged suckers; in the male, additional suckers along the 
middle portion of the lateral arms are also distinctly larger than on the 

other arms. The only evidence of true hectocotylization is the presence 

of larger and more crowded suckers at the base of both dorsal arms of 

the male. This species is an exceedingly beautiful one, when living, 

owing to the elegance and brilliancy of its colors and the gracefulness of 

its movements. In swimming it moves its fins in a manner analogous to 
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the motion of the wings of a butterfly. This fact, and its bright colors, 
suggested the English name that I have applied to it. 

Three specimens, two very young, were taken by the writer and 

party, of the United States Fish Commission, in the trawl-net, 30 miles 
east from Cape Ann, Mass., in 110 fathoms, August, 1878. Two large 
specimens were taken by us off Cape Cod in 94 and 122 fathoms, with 
the bottom temperature 41° F., August and September, 1879. Recently 

we have taken it in deeper water (182-388 fathoms) about 100 miles 

south of Martha’s Vineyard. It was, in each case, associated with 
Octopus Bairdii and Rossia sublevis. 
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ROSSIA Owen. 

Rossia Owen, Trans. Zool. Soc., London, 1828 (t. Gray). 

Owen, in J. Ross, Second Arctic Voyage, Appendix, p. xcii, pl. 100, 1835 

D’Orbigny, Céphal. Acétab., p. 242. 

Gray, Catal. Moll. Brit. Mus., i, p. 88, 1849. 

Mantle-edge free from the head, dorsally, with a small median angle, 

it adheres to the head by a longitudinal connective cartilage having 

three ridges, fitting into three grooves, which form an ovate or horse- 

shoe-shaped cartilage on the back of the head; two elongated, simple, 

cartilaginous ridges, one on each side, also fit into ovate pits on the 

base of the siphon. A free eyelid is developed beneath the eye. Pupils 

indented above. An aquiferous pore, on each side, between the third 

and fourth pairs of arms. No olfactory crests. Tentacular arms more 

or less retractile into cavities below the eyes; club well-developed, usu- 
ally with numerous, nearly equal, minute suckers, in about eight rows; 
rims not toothed; borders scaled. 

The males differ from the females in having larger suckers on the mid- 

dle of the lateral arms; both dorsal arms are slightly hectocotylized. 

Rossia Hyatti Verrill.—(Hyatt’s bob-tailed squid. ) 

Verrill, Amer. Journ. Sci., vol. xvi, p. 203, 1878. 

Tryon, Man. Conch., i, p. 160, 1879. (Description compiled from preceding. ) 

Verrill, Amer. Jour. Sci., xix, p. 291, pl. 15, figs. 1 and 2, April, 1880; Trans 

Conn. Acad.,v., p. 391, pl. 27, fee 8) 93 pl: 30) fig. 1s oi 31, figs.1,2; pl. 46, 

fig. 5, 1881. 

Plate XXXV, figures 2, 5,6. Plate XXXVI, figures 3-6. Plate XXXVII, figure 1. 

Body subcylindrieal, usually broader posteriorly; in preserved speci- 

mens variable in form according to contraction. Dorsal surface coy- 
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ered with small, conical, scattered, whitish papilla, which are also found 
on the upper and lateral surfaces of the head and the bases of the arms; 
those around the eyes largest; one on the mantle, in the median line, 
near the front edge, is often elongated. Front border of mantle sinu- 

ous, slightly advancing in the middle, above. Fins moderately large, 
nearly semi-circular, attached from the posterior end for about four-fifths 

the whole length, the front end having a small, rounded, free lobe. The 
distance from the posterior junction of the fins to the end of the body is 

less than that from the anterior junction to the edge of the mantle, the 

center of the fin being at about the middle of the body. Siphon elon- 

gated, eonical, with a small opening. Head depressed, more than half 
the length of the body. Eyes large, the lower eyelid prominent, but 

not much thickened. Sessile arms short, united at their bases by a short 
web, which is absent between the ventral arms; the dorsals are short- 

est; the third pair the longest and largest; the second pair and ventrals 

about equal in length. Suckers (Pl. XXXVI, fig. 5, a), numerous, sub- 
globular, not very small, the margin bordered with several rows of 

minute scales; near the base of the arms they are biserial, there being 

usually four to six thus arranged in each row; then, along the rest of 
the length of the arms, they become more crowded and form about four 

rows, those in the two middle rows alternating with those in the mar- 
ginal rows; toward the tip they become very small and crowded, espe- 
cially on the dorsal and ventral arms. The number of suckers varies 

with age, but on one of the original specimens they were as follows: on 

each dorsal arm, sixty; on one of the second pair, fifty-five; of third 

pair, fifty-three; of ventral, sixty-five. In this specimen (¢), the third 

arm of the right side and the ventral arm of the left side were abruptly 

terminated (accidentally), while the others were tapered to acute points. 

The tentacular arms, in preserved specimens, will extend back to the 
posterior end of the body; the naked portion is smooth, somewhat 

triquetral, with the outer side convex and the angles rounded; terminal 
portion widening, rather abruptly, long ovate-lanceolate, curved and 

gradually tapered to the tip; the sucker-bearing portion is bordered by 

a wide membrane on the upper, and a narrow one on the lower margin; 

the suckers (Plate XXXVI, fig. 5, b, ce) are very small, sub-globular, 
crowded in about eight to ten rows in the widest portion. 

The males (Pl. XX XVI, fig. 6) differ from the females in the relatively 
greater size of the suckers on the middle of the lateral and ventral arms, 
those toward the tips becoming abruptly smaller, while in the female 

they decrease more gradually. 

Color, pinkish, thickly spotted with purplish brown above, paler and 

more sparsely spotted beneath and on the outside of the long arms; the 

inner surfaces of the arms and front edge of the mantle are pale. 

Length, of a medium-sized specimen, from bases of the arms to the 

posterior end of the body, 40™™; of body, 25; of head, 15; breadth of 
body, 17; of head, 17; length of fins, 15; of insertion, 11; breadth of 
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a fin, 8; front of fin to edge of mantle, 5; length of the free portion of 

the dorsal arms, 12.5; of second pair, 15; of third pair, 18; of ventrals, 
13; of tentacular arms, 40; breadth of dorsal arms, at base, 3.5; of 
second pair, 3.5; of third pair, 4; of ventrals, 3.5; of tentacular arms, 
at base, 2; at expanded portion, 3.5; length of latter, 10.5; diameter 
of largest suckers of sessile arms, 0.9; length of free portion of siphon, 
7mm 

This species has been taken in numerous localities, by the dredging 

parties of the U. S. Fish Commission, in 1877, 1878, and 1879, off Cape 

Cod; in Mass. Bay, 40-50 fathoms; off Cape Ann, in the Gulf of Maine, 
50-100 fathoms; off Cape Sable, N. 8S., 88-92 fathoms; off Halifax, N. 
S., 57-100 fathoms, on a fine, compact, sand and mud bottom. It occurs 

in 40-100 fathoms. It has also been received through the Gloucester 

halibut fishermen, from the Banks, off Nova Scotia and Newfoundland. 

One specimen (lot 241), presented by Capt. Chris. Olsen and crew, of 

the schooner “ William Thompson,” was taken in 60 fathoms, N. lat. 44° 
20’, W. long. 59°. Another (lot 372), which was presented by Capt. C. 
D. Murphy and crew, of the schooner “Alice M. Williams,” was taken 
in 7 fathoms, off Miquelon Island. 

The relatively large eggs (Pl. XX XV, fig. 5) are laid in August and 

September, in small clusters, slightly attached together, in the large 

oscules or cavities of several species of sponges. 

It is frequently associated with Octopus Bairdii V, and the following 

species. 

This species has a strong general resemblance to R. glaucopis Lovén, 

as figured in the admirable work of G. O. Sars, but the latter has shorter 

lateral arms, and the suckers of the sessile arms are in two rows, while 

they are four-rowed in our species. 

Rossia Hyatti.—Specimens examined. 
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211 | Off Cape Ann, 6 miles. -. Softfmud=---..- Nepty ly) le=..dO! sseotcacee- ape ala 
214 | Off Cape Ann, 7 miles... Finemuddy sand| Sept. 17|.--.do -........-. ese 
217 | Off Cape Ann, 6 miles... Noth madgereeene Sepia mS Beeed oO sess cece |) Lolevcyis\ up 
21H Soeur a Ol evaceesetocigese teed O eae see Sepis a sileenedOme eos sccoel LL Otel. 
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Rossia Hyatti—Continued. 

i= . 

5 i Specimens, 
= Locality. Fath. Bottom. econ Received from— apes and 
5 . 

Gulf of Maine and Mas- 
sachusetts Bay—Con- 
tinued. 

‘ 1878. 
223 Bouth of Cape Ann, 7 47 | Soft mnd ....-... Sept. 24] U.S. Fish Com...) 1 ¢. 

mies. 

234 Din Glomeesten, Mase B30 ea CO) wceenesteee | SODU. 24 |a--COmea esse eee 1 9. 
miles. 

238 | Off Gloucester, Mass., 44 43882200 ess aicceoes Sepie (26) |S... Ore ace ower 2 j. 
miles. 

1879. 
264 | Off Cape Cod, 15 miles- . 8C | Blue mud. ...... AS PN eeacdtily Soesacosass NE test 
276 | Off Cape Cod, 74 miles-. CUE east SE ssodcasen Whine | TGS SEC y seo a ae Wile keye 
324 | Off Cape Cod, 11 miles-+. 45 | Fine sand......-. Sei Wess .dly See seceeoce Ie ey 
364 | Off Cape Cod, 15 miles... 70) |o22-d0) eee aeons WODU: 1B loc 5.00. vss- es csee|) bee oO Seon 
372 | Off Chatham, Mass., 21 80 52200 See roe ee oe Sept 19) | eee Orca come cece lic. 

roiles. 

Lot. Gloucester fisheries. 

241 | North latitude 44° 20/, GO esaasoccesogssssac Deen (8) seaeG0 eeene see ie 
west longitude 59°. ; 

372 | Off Miquelon Island .... Uilleseeeesceacacocads Oly a79) ee COm ee ncer ene 1j. 
39 Gl. | Oif Gloucester, in cod | pucdacct ascemon ges soccsosa|sceeecbebalseee UO Stsonon Gace iL OIF 

Rossgia sublevis Verrill.—(Smooth bob-tailed squid. ) 

Rossia sublevis Verrill, Amer. Jour. Sci., vol. xvi, p. 209, 1878. 

Tryon, Man. Conch.,i, p. 160, 1879. (Description compiled from preceding. ) 

Verrill, Amer. Journ. Sci., xix, p. 291, pl. 15, fig. 3, Apr., 1880; Bulletin Mus. 

Comp. Zool., viii, p, 104, pl. 3, figs. 2-4; pl. 7, fig.4, 1881; Trans. Conn. 

Acad., v, p. 354, pl. 30, fig. 2; pl. 31, fig. 3; pl. 46, fig. 4; pl. 47, figs. 2-4, 1881. 

Plate XXXIV, figures 2-6. Plate XXXVII, figure 2. 

Larger and relatively stouter than Rossia hyatti, with the fins larger 

and placed farther forward, the front edge of the large, free lobe reach- 
ing nearly to the edge of the mantle. Head large and broad; eyes large. 

Sessile arms more slender and less unequal in size than in the preced- 

ing, and with the suckers in two regular rows throughout the whole 

length. Anterior edge of the mantle scarcely sinuous, advancing but 

little dorsally. Upper surface of the body and head nearly smooth, but 

in the larger specimens, especially in the males, usually with a few 

very small whitish papille, most numerous near the front edge of the 

mantle. Color, nearly as in the preceding species. The male differs 

from the female in having larger suckers on the lateral arms of both 

pairs (Plate XXXIV, fig. 6), and to a less extent on the ventral arms. 

The large suckers are oblong, with a groove or ‘constriction around 
the middle, the part below the groove larger than that above it; the 

aperture is small, ovate, with a smooth rim; their pedicels are short and 
laterally attached. In the female the corresponding suckers are not 

only smaller, but are differently shaped, the basal portion being smaller 

than the upper portion. The suckers of the tentacular arms are very 

numerous, minute, shallow, cup-shaped, with oblique rims and slender 
pedicels; they are nearly equal and appear to form 8 to 12 rows. 
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Young specimens, with the mantle less than 12™™ in length, can 
scarcely be distinguished sexually, by external characters. Such speci- 
mens are not easily distinguished from the young of Rossia Hyatti, of 
similar size. 

One of the original specimens (2) measured, from the base of the arms 

to the end of the body, 46™™; length of body, 31; of head, 15; breadth of 

body, 22; of head, 23; length of fins, 20; of their insertion, 16; breadth 
of fins, 10; front edge of fin to edge of mantle, 2.5; length of free portion 

of dorsal arms, 16; of second pair, 17; of third pair, 20; of ventrals, 15; 
of tentacular arms, 25; breadth of dorsal arms at base, 3; of second 
pair, 3; of third, 3.5; of ventrals, 3.5; of tentacular arms, 3.5; of the 
terminal portion, 3.75; its length, 10; diameter of largest suckers of 

sessile arms, .8; length of free portion of siphon, 7™™. 

The pen is but little developed, small and thin, much shorter than the 
mantle. The shaft is narrow; the blade increases in breadth rather 
abruptly, and is somewhat shorter than the shaft; its posterior portion 

is very thin, with the edge ill-defined. 
One of the specimens (No. 16), taken by Mr. Agassiz in 257 fathoms, 

is a young female differing somewhat from the others in having the 

arms shorter, with the suckers more crowded, so that they apparently 

form more than two rows. Possibly this should be referred to A. Hyatti 

Verrill. Its backis smooth. All three specimens from this same region 

differ somewhat from those taken farther north, in shallower water, in 
having larger eyes and shorter and stouter arms. 

This has been taken by the dredging parties of the U. 8. Fish Com- 

mission, in the trawl-net, at various localities, in 1877, 1878, and 1879, 
in 45 to 110 fathoms, off Massachusetts Bay, in Massachusetts Bay, off 
Cape Cod, off Cape Sable, N. S., and off Halifax. It has been brought 
in by the fishermen of Gloucester, Mass., from the banks off Nova Sco- 
tia and Newfoundland. It was also trawled in some numbers, and of 
both sexes, by the U.S. Fish Commission, on the “Fish Hawk,” in 1880, 
off Newport, R. L, in 155 to 365 fathoms; and in November, 1880, by 

Lieut. Z. L. Tanner, on the “ Fish Hawk,” off the mouth of Chesapeake 
Bay, in 157 fathoms; and by Mr. Agassiz, on the “ Blake,” in 233-260 

fathoms, and as far south as lat. 32° 33’ 15’. It has also been dredged, 

in 1881, by the U. S. Fish Commission, at several stations, about 100 miles 
southward of Martha’s Vineyard, in 160-458 fathoms (fifty-two speci- 

mens). The eggs, which are like those of Rk. Hyatti, were taken at 

895, 897, 939, 1033. 
This species very closely resembles the Rossia glaucopis Lovén, of 

Northern Europe, as figured by G. O. Sars. The latter is, however, 
more papillose, and has smaller eyes and head, if correctly figured. 

Some of the specim ns taken this year resemble Sar’s figure more than 

any of those previously observed. It is possible, therefore, that a larger 

series of European specimens would show that they are of the same 

species. 
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Measurements of Rossia Hyatti dnd R. sublevis, in millimeters. 

R. Hyatti. | R. sublevis. 

Wenethitrom hase Of a8Ms sen en ean eeseseeemes sain sors oe can class see eeeae 40 46 
IO SIETL Ot CRP pe Seem seeecoooaUseacosecS secansho scene ceed use sessasceSsccose 25 31 
Iba EGE Deore ogeee: co ondoSeSsobsecco] Co ones ccbecenbios bopapsiocosssccs 15 15 
TBIORGITLEGIET AT hs Gare ecekCoch oboe odes secSaecsoqos ageadoeenapoccecansecoas 17 22 
Breadthiof head)... -s-sasanieoe ease nsebe ate ta seeace ee cece des dees see eee 17 23 
IDRIS HH NENT, (ae peo pS bees soo Se aScinocosoSss505 Sse s8 5 aS s0e seCEenobeecnoSne 15 20 
Menothiof insertion) <2-+=- seen season eee 11 16 
Breadthof fin: <2... ceeseaacse Seer eeneee ase ereeee saat e en cece eee 8 10 
iRrontiedgoe of fintoredge of mantle 2222 the ones ce nee oe eceen teseseeee ce see 5 2.5 
eneth of free portion of dorsallarms). 22 -s.cessesece =< co see esesasecscacee 12.5 16 
Length of free portion‘of second pair =~ -2 ese cn sonssccessseteeessseeeeee 15 17 
Eength of free portion of third pain. sasescs ema cen aes eae ee eee ee eae 18 20 
Length of free portion of ventral arms .......--...---5---.-cceeceeceseees 13 15 
Length of free portion of tentacular arms................---.------------- 40 25 
Breadth of dorsaliarmse:as~cu- sso so -eee tees caceen ees eeee eee ne ee atone ae 3.5 3 
Breadth ofsecond pait.- <2) -<n-sjo- omen nescence nna eseeeeeeepeeeese en eeeeee 3.5 3 
Breadth of third parecer. caase sees eceae sna = sec ea ee eens ete sees 4 3.5 
Breadth of ventral arms <ccscenjere= selec a aanseacas eo ceaet sep aaae sees 3.5 3.5 
Breadthiof tentacular arms’. 222252 Soscace eee se sceeeene eebes cence etecene 2 Ship 
Breadthiof terminal portion: —<.<-<.5- cs. 5 - oan santos = neeeaieeeeocee eee 325 3.75 
Henginoertermingl pornonecssecsecesace sae iseseesion secre sees aeeeaere 10.5 10 
Diameter of largest suckerss: <- q--<:.<52 sec esse ose anascu sens esscedeoanee .8 -8 
Hength of free portion of siphon22.5.<22.-c--ssc--ceecccseeeseceeeecerees us 6 

Rossia sublevis.—Specimens examined. 

5 Whencol-) Received |Speci 4 . ol-| Receive pecimens, num- 
3 Locality. Fath. Bottom. lected. from— ber and sex. 
n —EE 

United States Fish Commission. enn 

84 | Off Halifax, N.S., 26 miles..... 101 | Fine sand ...... Sept. 6| U.S. F.C. / 11. 9: 1j. 
So reOuleecne. ON Sa sscactecasccoccoccns iii Rascal) sasceechose SeptogG aha -C0n sea Ihiego wea te 

1878. ° 
161 | Off Cape Ann, 6 miles..--...... BAG lh ac eitetcrasenimenee I NOY | Based (igaciee Llc 
194 | Off Cape Ann, 33 miles... .... 110 Mruddyieessec eee eae 2056d0..-522 

1879. 
264 | Off Cape Cod, 15 miles........ 80 | Blue mud....... Dulys 20) FocedOvs aa Lisi Ceres 
324 | Off Cape Cod, 11 miles.-....... 45:)#Sand.<s ces cee Sept. 1'))---.does-s- 1l¢ 
364 | Off Cape Cod, 15 miles........ TU Basal) Ree sbeccear Sept. 18 |....do ..... ils 

United States Fish Commission. 
Off Newport, hk. I. ne 

868 | North latitude 40° 2’ 18”, west | 192 | Sandy mud...... Sept. 4 |.-..do..... 15:59 
longitude 70° 23' 6’, 

870 | North latitude 40° 2/ 36”, west | 155 |.--.do ......-.--. Sept: (4322 --do oe: A opod hte) 
longitude 70° 22/ 58”, 

880 | North latitude 39° 48’ 30”, west | 252 |....do ..-........ Sept: 13:5 -2-doi-5-~ 1lo 
longitude 70° 54’. 

893 | North latitude 39° 52/20”, west | 372 | Mud.-.......... Octo2)|j2doreres if 
longitude 70° 58/. 

894 | North latitude 39° 53’, west | 365 |....do.........-. Oot: 427\s---dores-- ab erselay, © 
longitude 70° 58’ 30”. 

895 | North latitude 39° 56/30”, west | 238 |....do ...-.--...-. Ochi 2)|22-sdol--- = U1 Gelli sys 
longitude 70° 59/ 45”. 

897 | Off Chesapeake Bay .......... Gy Glee ee eerenesasce Nov. 16)|225‘dol:-.-- 11. fo (eggs). 

Blake Expedition, United States 
Coast Survey. 

310 | North latitude 39°.59/ 16”, west | 260 |.........--.---.-- 1880. | A. Agassiz} 1 9 ad. 
longitude 70° 18/ 30”. 

320 | North latitude 32° 33/15”, west | 257 |....... Soe basnesec ASSO 5-5-0... 70 1? ad. 
longitude 77° 30/ 10”. 

321 | North latitude 32° 43/ 25”, west | 233 |........ceeseee--- 1880.0 tS salsa: 1Qj.1 
longitude 77° 20/ 30”. 

Lot. Gloucester jisheries. 

265 | North latitude 42° 49’, west | 250 |....... cadocneeces (MON 79)| Uns sCeallag. 
longitude 62° 57’. 

a 



[173] CEPHALOPODS OF NORTHEASTERN COAST OF AMERICA, 383 

Rossia sublevis—Continued. 

| | | oe 
S ‘ Whencol-| Received |Specimens, num- 
3 Locality. Hath Bottom. lected. from— ber and sex. 
nD 

United States Fish Commission. 
Of Martha’s Vineyard. 

1881 
024 | S.4 W. 834 m. from Gay Head-| 160 |.-........-.------ July 16) U.S.F.C. | 11. 9: eggs. 
9251'S) Wie S6ime trom Gay Headen|| 22d) Pose eccse eres soc|>anacecce eer doneaes Dee a 
939 |S By He 4 E. 98m. from Gay | 258 |.....--.---.-.---- ATES 84 | <2 5:00 = cee 19: eggs. 

ead. 
943 | SSW. 8&3 m. from Gay Head...) 153 |---.-.......------ PAST O69 Owes} 
945 Se by Wy, 3 W.844m.fromGay | 202 |............----.- PATI SO es Ole 1. o¢:49 

ead. 
946 Soy We $W.87im.fromGay | 241 |.......-.--.--.... PATIO 9! 5-2. COr ase 29:39 

Head. 
947 ey W- 2 W. 89 m. from Gay | 312 |........---.------ UATE Desa Grease 6 

ead. 
951 | 8. 85m. from Gay Head....... Pally) lecoome seer ene eto PANN eal Ola chara 5g:29 
952 | S. 4 E. 874 m. from Gay Head.} 388 |.......-.-..-.-..- AOR y 28h 25 Ones. 29 
997 Sk 4 Wee 034m: tromiGay: |) S35) ||sseeseccaemesssem Soptetse|---dols.-5- log 

ead. 
1025 SSW. ; AWie opin) from) Gays i216) | pesemeae anes Sept. 8 |.-..do..--. 39 

ead. | 
1026 Poe ; W. 934 m. from Gay | 182 |.............-.-.- Septa Srls-..d0.- 25 - 2Q 

ead. 
1028 aoe ae 108k) mi. from Gay, 410) |e csnennaseceee= Sept. 14 |....do ...-. Ney 

ead. 
1029 er aes LOG -e rom Gr hy; || 408) |seeniaio sane ea Sept. 14 |....do ..... Lj: 

ead. 
10382 | SSE. 4 E. 107 m. from Gay |} 208 |.................- Sept. 14 |....do ..... 5 

ead. : 

1033 ee ae 1OGmemy croml Gaye e183) pa anmnic nn aeiemes Sept. 14 |.-..do -.... 1j.: eggs. 
ead. 

1045 | Off Delaware Bay.-.-..-....--. Sle | PET Gen oceania Oct-, 10)|5---do)-_--- Sis ley: 

Rossia megaptera Verrill. 
Trans. Conn. Acad., v, p. 349, pl. 38, fig. 1, pl. 46, fig. 6, June, 1881. 

Plate XXXV, figures 3, 4. 

Body short, broad, depressed, covered with a soft flabby integument, 

which forms a loose border posteriorly; the front edge of the mantle ex- 

tends forward dorsally into a prominent angle, but recedes very much ven- 

trally. Fins very large and broad; their anterior insertions being but 

little back of the antero-lateral edge of the mantle, and their posterior 
insertion close to the end of the body; the free borders of the fins are 
thin and undulated, extending forward anteriorly beyond the edge of 

the mantle, while the length, from base to outer edge, is about equal to 

the breadth of the back between the bases of the fins. 
Head very large and broad, the width exceeding that of the body. 

Byes very large and prominent; lower eyelids well developed but not 

much thickened. Tentacles remarkably long and slender, in extension 

about twice as long as the head and body together. The tentacular 

club is somewhat thicker than the rest of the arm, rather long, narrow, 

tapering to the tip, and covered with numerous minute, nearly globular, 
slender pedicelled suckers, arranged in many rows. (Plate XXXV, fig. 

4, a, b, ¢.) 

Sessile arms of moderate length; rounded, very slender at tip; the 

Ist, 2d, and 3d pairs are successively longer, while the ventral pair 

is about equal to the Ist. Suckers rather small, nearly globular, ar- 

ranged in two rows on all the arms (fig. 4,@). The suckers are all sim- 

ilar, but are a little larger on the 3d pair of arms. The margin is sur- 
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rounded by small scales, in many rows; the marginal scales are larger, 
forming a circle of denticles. 

Color purplish brown with rather large chocolate-brown chromato- 

phores; outer portion of fins pale, thin and translucent; edge of mantle, 
siphon, under side of head and arms, and greater part of tentacular 

arms whitish, with only minute chromatophores. 

Measurements of Rossia megaptera. 

MEUEBE Inches. 

Length, end of body to dorsal edge of mantle, exclusive of membrane.......-.---.-- 32 1.25 
Length, end of body to ventral edge of THAR ELG es ous eae PON eck Mee EY ia Shee 24 95 
Leng eth, end of body to base of dor: SAVATING wacemcianice coe cere ere e elec nano aie 57 2. 25 
Lensth, end of body toitip of dorsallarmsc:aceeceene ce seeaee eens aeeee eee eeeeee aoa . 86 3. 40 
Le ngth, end of body to tip of second pair -..---..---+---------+-----2see----------- 95 3.15 
Le noth, end of body to tip of third PAIL. --- 2 oo ee eee nen nee cc we ee eee e eee 103 4. 08 
Length, end of body: to tiportouteh pain once -seee eee aneee eee eee eee 95 3.10 
Length, end of body totip of tentaculananms)-locne- son -eceaseoeeee ese eee Ee anenee: 188 7.45 
Breadth of body, and fins topethers-c=s.esc-mse seem e nese coe eeeetes rece ee eene ieee 63 2. 50 
Breadth of body between bases Of TSN. cowcccecke rsd oan ste Roane aaa wom 22 . 85 
Breadth of body, beneath fins, exclusive of membrane ...--.-.-.-.------------------ 28 1.10 
Breadth. of head across: CyeS\4-sa2o-ebs.coccecsececc ce ceee cet es soe nee eee eee 36 1.40 
Breadthiot fins antero posteniorlysscecense seeee cee acme cee eee seen eee eee eee 27 1.08 
Length of fins, base to edge (outer) ---..--. eee re sre a Seen en ee 22 .85 
Diameter of Gi Ei eocdoeoesee SosbresooneGsercbeesosesscac- 30° 19 15 
Diameter of large suckers of lateral arms Z 1.50 . 06 
Diameter of large suckers of club.- -20 - 01 
Breadth of club assess = s<selee jogecescee!s meee 4 .16 
Menrthorclabies.ses-~ss resco S65 24 - 95 

Southern coast of Newfoundland, in 150 fathoms, Capt. K. Markuson 
and crew, schooner “ Notice,” June, 1880. 

This species is remarkable for the great size of the fins and eyes, and 

for the length of the tentacular arms. It appears to be a species specially 

adapted for inhabiting greater depths than the species hitherto discov- 

ered. It has the same soft, flabby integument observed in Octopus lentus 

and Stauroteuthis syrtensis, found at similar depths. But the looseness 
of the skin may be due in part to the condition of the specimen when 

preserved. The tentacular suckers are unusually small. 

HETEROTEUTHIS Gray (revised.) 

Heteroteuthis (sub-genus) Gray, Catal. Moll. Brit. Mua., i, p. 90, 1849. 
Verrill, Trans. Conn. Acad., v, p. 357, June, 1881. 

The body is short, thick, rounded posteriorly. Fins large and lateral. 

Head and eyes large. The anterior border of the mantle-edge is free, 
dorsally. Pen shorter than the mantle, narrow anteriorly; posterior 

blade small, slightly expanded laterally. Club of the tentacular arms 

well developed, with numerous suckers, in many rows, those in the upper 

marginal rows decidedly larger than the rest; the edge of the aperture 

is denticulated by small acute scales. Middle suckers of the lateral and 

ventral arms distinctly larger in the female; in the male, abruptly very 

much larger than the others. In the male, the left dorsal arm is hecto- 
cotylized by having much smaller and more numerous suckers, arranged 

in four rows, and by the development of a marginal membrane. 
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Heteroteuthis tenera Verrill. 

Amer, Journ. Sci., xx, p. 392, November, 1880; Proc. Nat. Mus., iii, p. 360, 1880; 

Bulletin Mus. Comp. Zool., xiii, p. 103, pl. 3, figs 5-5b; pl.7, figs. 2-2d, 3-38, 

1881; Trans. Conn. Acad.,v, p. 357, pl. 46, figs. 2-2d, 3-3; pl. 47, figs. 5-5b, 1881. 

Plate XXXIII. Plate XXXIV, figure 1. 

A small and delicate. species, very soft, translucent, and delicately 
colored when living. 

Body short, cylindrical, scarcely twice as long as broad, posteriorly 
usually round, but in strongly contracted, preserved specimens, often 

narrowed and even obtusely pointed; front edge of mantle sometimes 

with a dorsal angle extending somewhat forward over the neck, but 

usually emarginate in alcoholic specimens. Fins very large, thin, longer 

than broad, the outer edge broadly rounded, the anterior edge extend- 

ing forward quite as far as the edge of the mantle, and considerably be- 
yond the insertion of the fin, which is itself well forward. The length 

of the fin is about two-thirds that of the body; the base or insertion of 

the fin equals about one-half the body-length; the breadth of the fin is 

greater than one-half the breadth of the body. Head large, rounded, 

with large and prominent eyes; lower eyelids free, slightly thickened; 

pupils indented above. Arms rather small, unequal, the dorsal ones con- 

siderably shorter and smaller than the others, the second pair longest. 
In the male, the left dorsal arm is greatly modified, and very different 

from its mate; lateral and ventral arms are subequal. In both sexes, and 
even in the young, the suckers along the middle of the four lateral and 

twe ventral arms are distinctly larger than the rest, but in the larger 

males this disparity becomes very remarkable, the middle suckers (Plate 

XXXITI, figs. 1, la, 1b, 3) becoming greatly enlarged and swollen, so 

that eight to ten of the largest are often six or eight times as broad as 
the proximal and distal ones; they are deep, laterally attached, with a 

raised band round the middle, and a very small round aperture, fur- 
nished with a smoothrim. In the female (Plate XXXIV, fig. 1) the cor- 
responding suckers, on the lateral arms, are about twice as broad as the 
rest. The suckers are in two regular rows, on the lateral and ventral 

arms, in both sexes, except at the tip, where they form four rows. 
In the male, the left dorsal arm becomes thickened, and larger from 

front to back, and is usually curled backward (Plate XX XIII, figs. 1-3); 
its suckers become smaller and much more numerous than on the right 

arm, being arranged in four crowded rows, except near the base, where 

there are but two; the sucker-stalks also become stout and cylindrical, 
or tapered, their diameter equaling that of the suckers. The right arm 

remains normal, with two alternating rows of suckers, regularly de- 

creasing to the tip, as in both the dorsal arms of the female. 

Tentacular arms long, slender, extensible; club distinctly enlarged, 
usually curled in preserved examples. The suckers on the club are nu- 

merous, unequal, arranged in absut eight close rows; those forming the 

two or three rows next the upper margin are much larger than the rest, 
S. Miss. 59 25 
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being three or four times as broad, and have rows of small scale-like 

denticles around the rims. (Plate XXXII, figs. 2a, 3a, 3b.) 
Pen small and very thin oi and dcheate It is angularly pointed or 

pen-shaped anteriorly, the shaft narrowing backward; a thin lanceolate 

expansion, or margin, extends along nearly the posterior half (fig. 2D). 

Upper jaw with a sharp, strongly incurved beak, without a notch at 

its base. Lower jaw with the tip of the beak strongly incurved, and 

with a broad, but prominent, rounded lobe on the middle of its cutting 
edges (fig. 2, a, b). 

Odontophore with simple, acute-triangular median teeth; inner later- 

als simple, nearly of the same size and shape as the median, except at 
base; outer laterals much longer, strongly curved forward (fig. 2c, 2d). 

Color, in life, pale and translucent, with scattered rosy chromatopho- 

res. In the alcoholic specimens, the general color of body, head, and 

arms is reddish, thickly spotted with rather large chromatophores, 

which also exist on the inner surface of the arms between the suckers, 
and to some extent on the tentacular arms and bases of the fins; outer 
part of fins translucent white; anterior edge of mantle with a white 

border. 
Length of body 25 to 30 millimeters. 

Twenty-seven specimens of this species were obtained, by Mr. A. 

Agassiz, on the “ Blake,” in 1880, from six stations, ranging in depth 
from 71 to 233 fathoms. It was taken, later in the season, in great 
abundance, by the U. 8S. Fish Commission, off Newport, Rk. I., in 65 to 
252 fathoms; and off the mouth of Chesapeake Bay, in November, by 
Lieut. Z. L. Tanner, on the “ Fish Hawk,” in 18 to 57 fathoms. In 1881 
it has also been dredged, at several stations, off Martha’s Vineyard, in 

45 to 182 fathoms. 

It is easily distinguished from the species of Rossia by the large size 

of the suckers along the middle of the lateral arms; by the inequality 

of the suckers on the tentacular clubs; and by the peculiar hectocoty- — 

lized condition of the left dorsal arm of the male. The existence of large 

chromatophores on the inner surfaces of the arms, between the suckers, 
is also a good diagnostic mark, by which to distinguish it from all our 

species of Rossia, which have the corresponding parts whitish, or with 

few and very small chromatophores. 

The eggs of this species, containing, in several instances, embryos 
so far developed as to permit accurate identification, have been taken 
in August and September, by the U.S. Fish Commission, at many of 

the stations where the adults were obtained. They were especially nu- 

merous at stations 865-867, 872-874, in 1880; and at stations 922, 940, 
949, in 1881. These eggs are attached to the surface of ascidians, worm- 

tubes, skate’s eggs, dead shells, ete., singly, but placed side by side, in 

smaller or larger groups. They are about 3™™ in diameter, pearly white, 

and nearly round, but are slightly flattened where attached, and have a 

small, conical eminence, on the upper side. 
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No. 

Heteroteuthis tenera.—Specimens examined. 

Locality. 

Station. 

United States Fish Commission. 
Of Martha's Vineyard. 

North latitude 40° 05’, west longitude 70° 23/........ 
North latitude 40° 05/ 18’, west longitude 70° 22/18”. 
North latitude 40° 05! 42", west longitude 70° 22/ 06”. 
North latitude 40° 02! 18”, west longitude 70° 23/ 06”. 
North latitude 40° 02' 36”, west longitude 70° 22/ 58/’. 
North latitude 40° 02’ 54”, westlongitude 70° 23” 40”. 
North latitude 40° 05/ 39”, west longitude 70° 23/ 52”. 

Of Newport, R. I. 

North latitude 40° 02/, west longitude 70° 57’. .....-. 
North latitude 40° 00’, west longitude 70° 57’. .-..... 
North latitude 39° 57’, west longitude 70° 57/ 30”. ... 
North latitude 39° 57’, west longitude 70° 56/........ 
North latitude 39° 56’, west longitude 70° 54/18”... 
North latitude 39° 55’, west longitude 70° 54’ 15”... 
North latitude 39° 49! 30”, west longitude 70° 54’... 
North latitude 39° 48’ 30”, west longitude 70° 54’.... 

Of Chesapeake Bay. 

North latitude 37° 22’, west longitude 74° 29/........ 
North latitude 37° 19’, west longitude 74° 41’........ 
North latitude 37° 10’, west longitude 75° 08/........ 

Blake Expedition, U. S. Coast Survey. 

Off Charleston, S. C 
North latitude 32° 24’, west longitude 78° 44’ 
North latitude 32° 7’, west longitude 78° 37/ 30” .... 
North latitude 32° 43’ 25’, west longitude 77° 20/ 30’. 
North latitude 34° 00’ 30”, west longitude 76° 10’ 30” 
North latitude 40° 10’ 15, west longitude 70° 4’ 30’. . 

United States Fish Commission. 
Of Martha’s Vineyard. 

{Oley trOM) GOVAN Cadenesanns sinca cece slece<c 
SODA. trom! Gay Heslecccas acece cee es roams 
OO. from Gay CAG. <n-ccwecccccececsconse 
(Od ALOM G By FLOR s acc ocean c nese cceasn es 
iLO Grays Oa sasteailscaselcewcees sis 

E. 4 E. 97 m. from Gay Head 
82 m. from Gay He 

Woxandrom Gavel Cale nececencceeccieacs ce accuse 
Sioa eon Gaye eae a ethoenecisccesc soccncccsncs 
SSW.4 W. 934 m. from Gay Head...............---- 
SSE. ¢ E. 1054 m. from Gay Head 
North latitude 39° 59’, west longitude 70° 0@ ......-. 
OR Melawarocbayiose- eeosseeecccece cnn ccsceccceisinc 

. 4 W. 
4 W 
4 W. 
> W. 
.& W. 

NANUIMMAIINA 

eee ees 

Fath. When received. 

Rg ara are sar 

Specimens, nam- 
er and sex. 

S aa o 

Fh OTT et Fa eet at Fat bt 3 0 AAO, © O,40+0 c 9,0, 0, 

ORDER II.—OctTopopa Leach. 

Cephalopoda octopoda Leach, Zool. Miscel., iii, 1817 (t. Gray). 

Férussac, Tab. Syst., p. 18, 1821. 

D’Orbigny, Tab. Méthod., p. 45, 1825; D’Orbig., Céphal. Acétab., p. 1. 

Octocera Blainv., Dict. Sci. Nat., xxxii, 1824. 

Octopia Gray, Cat. Moll. Brit. Mus., i, p. 3, 1849. 

Arms eight, similar, all furnished with suckers in one or two rows; 
often more or less united by a web; natatory crests wanting. Suckers 

sessile, not oblique, destitute of horny rings or hoops. 

arms. 

No tentacular 

Head often larger than the body. Body short and thick, obtuse 
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posteriorly, usually destitute of fins. Fins, when present, small, lateral, 

supported by an internal transverse cartilage. Mantle extensively united 

to the head by a dorsal commissure. Siphon without an internal valve, 
united directly to the head. No olfactory crests. Eyes united to the 

internal lining of the sockets so as to be immovable; usually furnished 
with lids. Noouter buccal membrane. Aquiferous pores and cavities 

usually absent; cephalic pores sometimes present. Internal longitudinal 

shell or pen absent. An external shell is present only in the genus 

Argonauta, In this case it is formed as a secretion from the inner sur- 

face of the expanded distal portion of the two dorsal arms of the female 

only, and serves mainly as a receptacle for the eggs. One of the arms 

of the third pair, commonly the right, is hectocotylized in the male. 

Sometimes the entire arm is modified and sometimes the tip only. 

Famity PHILONEXIDZ D’Orbigny. 

Philonexide (pars) D’Orbig., Moll. Viv. et Fos., i, 199, 1845 (t. Gray). 

Gray, Catal. Moll. Brit. Mus., i, p. 24, 1849. 

Body stout, oval, destitute of lateral fins. Branchial opening large. 
Edge of mantle united to the base of the siphon laterally by a compli- 

cated, prominent cartilage or button, fitting in a corresponding pit on the 

inner surface of the mantle. Dorsal commissure narrow. Head with 

aquiferous pores communicating with large aquiferous cavities. Arms 

simple, more or less united by webs. Suckers prominent. 

In the male, the hectocotylized arm is developed in a sac, the entine 
arm being modified, and usually, when perfected, it becomes detached 
from the body. Probably this arm is lost and regenerated each year. 

PARASIRA Steenstrup. 

Parasira Steenstrup, Vidensk. Meddel. naturh. Forening, Kjébenhavn, 1860, 

p. 333. 
Kefferstein, in Bronn, Thier-Reich, iii, p. 1449, 1866. 

Tryon, Man. Conch.,i,p.104. Verrill, Trans. Conn. Acad., v, p. 361. 

Body short, thick, pouch-like, usually ornamented with raised ridges. 
Mantle united directly to the head dorsally; connected laterally to the 

base of the siphon by a deep pit and a raised, cartilaginous tubercle on 

each side, which fits a corresponding cartilaginous tubercle and pit, near 

the base of the siphon (something as a button fits into a button-hole), 
so that it can be separated only by using considerable force. Arms long, 

slender; web rudimentary. Suckers prominent, in two alternating rows. 

Gill-opening wide. Siphon large, intimately united to the head except 

at its free extremity, which is situated far forward, between the ventral 

arms. A large aquiferous pore, each side of the siphon, at the bases of 

the ventral arms. 
Sexes are widely different. The hectocotylized, third right arm ef the 

male is developed in a pedunculated sac. 
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Parasira catenulata Steenstrup. 

Octopus tuberculatus Risso(?), Hist. nat. de Eur, mérid., iv, p. 3,1826 (t.d’Orbig.) 

Octopus catenulatus Férussac, Poulpes, pl. 6, bis, ter., 1828 (t. D’Orbig.). 

Philonexis tuberculatus Fér. and D’Orbig., Céph. Acétab., p. 87, pl. 6, bis, ter. 

Parasira catenulata Steenstrup, Vidensk. Meddel. naturh. Forening, Kjében- 
hayn, 1860, p. 333. 

Verrill, Amer. Journ. Sci., xix, p. 293, Apr., 1880; Trans. Conn. Acad., v, p. 
362, pl. 33, figs. 2, 2a, 1881. 

Plate XL, figures 2, 2a. 

. 

Female: Body relatively large, swollen, rather higher than broad, 

dilated below, larger in front, obtusely rounded posteriorly; upper sur- 

face smooth or finely wrinkled ; lower surface covered with prominent, 
rounded verruce, or small hard tubercles, which are connected together 

by raised ridges, five (sometimes six) of which usually run to each 
tubercle, thus circumscribing angular depressed areas, each of which 
usually has a dark-colored spot in the center; on the sides these tuber- 
eles are less prominent and less regular, gradually fading out above. 

The head is decidedly sinaller than the body, and smooth both above 
and below. The eyes are prominent, but the external opening is small, 

round, with simple border. The gill-opening is large, and extends up- 
ward on the sides of the neck to the level of the upper side of the eye- 

balls. The siphon-tube is completely united by its basal portion to the 

lower side of the head; its free portion is large and elongated, starting 

from well forward, between the basesof the ventralarms. Thereis a con- 
spicuous aquiferous pore, at each side of the base of the siphon, just back 

of the ventral arms. The arms are stout, not very long; the inner sur- 

face is broad, with two rows of rather widely separated suckers, which 

run along the margins of the arms; the suckers are rather large, and 
considerably raised, on stout bases; the first suckers form a regular 
circle around the mouth; two or three basal suckers are nearly in a 
single row. The suckers are cup-shaped, with a deep central pit, around 

which there are strong radial ridges; toward the base of the arms the 
soft, swollen rims of the suckers are wrinkled and lobulated; farther 
out they are smooth and even. The beak is black, with sharp tips. It 

is surrounded by a thick, wrinkled buccal membrane. 
The arms are slightly united at base by a narrow web, which also 

runs along each of the outer angles of the six upper arms, forming more 

or less wide marginal membranes, according to the state of contraction, 
and by their contractions causing the arms to curl in various directions; 

one of these membranes frequently disappears, the other being so 

stretched as to become wide, when the arm is strongly recurved ; on the 
ventral arms the upper membrane becomes strongly developed, while 

the lower one is abortive. There is also a slight marginal membrane 
along the inner margins, running between the suckers and connecting 

them together. The dorsal and ventral arms are considerably larger and 

longer than the two lateral pairs, the dorsal ones are the stoutest. The 

two lateral pairs are about equal in size and length. On the dorsal 

arms there are about 96 suckers; on the lateral ones about 80 that can 
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be counted with the naked eye. The tips are very slender and covered 

with very minute suckers. " 

Color of body and head above, and of upper arms, deep brownish 

purple; lower surfaces of body and head with siphon and ventral arms, 

pale yellowish. 

A fine specimen of this interesting species was taken in Vineyard 

Sound, Mass., by Mr. V. N. Edwards, in 1876. It was not known pre- 

viously from the American coast, and has been regarded as peculiar to 

the Mediterranean and West Indies. The total length of this specimen 

is 203 millimeters; of mantle, 51 millimeters; circumference of body, 152 
millimeters; length of dorsal arms, from eye, 137 millimeters; second 
pair, 94 millimeters; of third pair, 84 millimeters; of fourth pair, 134.5 
millimeters. 

The remarkable tubercles of the ventral surface mostly have five ridges 

converging to each, rarely six. In all other respects it agrees with the 

figures of Férussac and D’Orbigny. According to Targioni-Tozzetti, P. 

catenulata is distinct from P. tuberculata. If so, our species should bear 

the former name. Steenstrup considers Octopus carena Ver., the male. 

Famity ALLOPOSIDZ Verrill. 

Trans. Conn. Acad., v, p. 365, 1881. 

Body thick, obtusely rounded; arms extensively webbed; mantle 

united directly to the head, not only by a large dorsal commissure, 

but also by a median-ventral and two lateral longitudinal commissures, 
which run from its inner surface to the basal parts of the siphon. The 

male hectocotylized right arm of the third pair is developed in a cavity 

in front of the right eye, and when mature, protaudes from an opening 

on the inner surface of the web, between the second and fourth pairs of 
arms, and finally becomes detached. It is furnished with two rows of 
large suckers, and with a fringe along the sides. The mode of attach- 

ment of the mantle to the head is similar to that of Desmoteuthis, among 

the ten-armed cephalopods. 

ALLOPOSUS Verrill. 

Alloposus Verrill, Amer. Journ. Sci., xx, p. 393, Nov., 1880; Proc. Nat. Mus., iii, p. 362, 

Dec., 1880; Bulletin Mus. Comp. Zool., viii, p. 112, March, 1881; Trans. Conn. Acad., v, 

p. 365. 

Allied in some respects to Philonexis and Tremoctopus. Body thick 

and soft, smooth; arms (in the male only seven) united by a web ex- 

tending nearly to the ends. Suckers sessile, simple, in two rows; mantle 

united firmly to the head by a dorsal, ventral, and two lateral muscular 

cominissures, the former placed in the median line, at the base of the 

siphon; free end of the siphon short, well forward. 

In the male, the hectocotylized right arm of the third pair is devel- 

oped in a sac in front of the right eye (Plate XX XIX, figs. 1, la); as 

found in the sac, it is curled up, and has two rows of suckers; the 
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groove along its edge ‘is fringed ; near the end, the groove connects with 

a rounded, obliquely placed, broad, flat or slightly concave lateral lobe, 

with transverse wrinkles or plications on the inner surface; the termi. 
nal portion of the arm is a long-fusiform, smooth process. 

The permanent attachment of the mantle to the siphon, by means of 

commissures, is a very distinctive character. 

Alloposus mollis Verrill.— Webbed devil-fish. 

Alloposus mollis Verrill, Amer. Journ. Sci., xx, p. 394, Nov., 1880; Proc. Nat. 

Mus., iii, p. 363, 1880; Trans. Conn. Acad., v, p. 366, pl. 50, figs. 1, 1a, 2, 2a; 

pl. 51, figs. 3, 4; Bulletin Mus. Comp. Zool., viii, p. 113, pl. 4, figs. 3, 4; pl. 
8, figs. 1-2a, March, 1881. 

Octopus? , sp., Verrill, Bulletin Mus. Comp. Zool., p. 109, pl. 4, fig. 3, 1881. 

Plate XXXIX, figs. 1, la, 2, 2a. Plate XLII, fig. 7. Plate XLIV, fig. 1. 

Body stout, ovate, very soft and flabby. Head large, as broad as the 

body; eyes large, their openings small. Arms rather stout, not very 

long, webbed nearly to the ends, the dorsal much longer than the ven- 
tral arms; suckers large, simple, in two alternating rows. Color deep 

purplish brown, with a more or less distinctly spotted appearance. To- 

tal length of a medium-sized specimen, 160™™; of body, to base of arms, 

90™"; of mantle, beneath, 50™™; of dorsal arms, 70™™"; breadth of body, 
70=™, Other specimens are very much larger. 

This season two very large females, nearly equal in size, were taken: 

one at station 937, in 506 fathoms; the other at 994, in 368 fathoms. 
The former weighed over 20 pounds. Length, while fresh, posterior 
end of body to tip of 1st pair of arms, 787™™ (31 inches); of 2d pair, 
812™™ (32 inches); of 3d pair, 711™™ (28 inches); of 4th pair, 711™™ (28 
inches); length of mantle, beneath, 178™™ (7 inches); beak to end of 4th 
pair of arms, 559™™ (22 inches); breadth of body, 216™™ (8.5 inches); 
breadth of head, 280™™ (11 inches); diameter of eye, 64™™ (2.5 inches) ; 
of largest suckers, 10™™ (.38 of an inch). The body was remarkably soft 

and gelatinous in appearance, and to the touch, while living. In fact 

jt did not have sufficient firmness to retain its natural shape when out 

of water, and when placed in a large pan it accommodated itself to the 
shape of the vessel, like a mass of stiff jelly. Color, in life, pale bluish 

white specked with rusty orange-brown chromatophores; inner surface 
of arms dark purplish brown, suckers white. 

One mature, detached, hectocotylized arm (Plate XLIV, fig. 1) was 
taken November 16. This has two rows of large, six- or seven-lobed 

suckers, a very long fringe, composed’ of thin, flat, lacerate processes, 

along each side; the terminal process is fusiform, acute, and loosely 

covered with a thin, transiucent membrane, beneath which the inner 
surface, bearing chromatophores, can be seen. Length of this arm, 

200™™; its breadth, 20"; length of terminal process, 30™™; its diameter, 

7m diameter of largest suckers, 6™™; length of fringe, 15™™. 
Two detached and somewhat mutilated arms, with portions of a third 

arm and of the basal web, of a large Octopod, probably of this species, 
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were taken by Mr. Agassiz me 1880, at station 336, north latitude, 389 
21’ 50”, west longitude, 73° 32’, in 197 fathoms. (Plate XLII, fig. 7.) 

The fereest of these arms is . 420mm long and 36™" broad. The suckers 

are large, prominent, subglobular, with a contracted aperture, and have 

a thin membrane around the outer margin. They form two alter- 

nating, rather distant rows, except near the base, where several that 
are somewhat smaller than those farther out stand nearly in one row, 
with wide spaces between them. Diameter of largest suckers, 9 to 11™™; 
distance between their centers, 20 to 35™™. Color, dark purple. 

Taken by the “Fish Hawk,” at stations 880, 892, 893, 895, about 100 
to 115 miles south of Newport, R. I., in 225 to 487 fathoms, Sept. and Oct., 
1880; off the mouth of Chesapeake Bay, at station 898, November 16, 
1880, in 300 fathoms, by Lieut. Z. L. Tanner; and off Martha’s Vineyard, 

310- 7 15 fathoms, 1881. 

Alloposus mollis.—Specimens examined. 

< | 

3 Locality. Fath. | AVES Fe Received from. Specimens. 

5 

Of Newport, R. I. 
| | 

N. lat. W. long. 
880 | 39° 48/ 30” 70° 50’ 00”...-....----| 252 | Sept. 13, 1880) U.S. Fish Com....| 2¢:1 9 
881 | Farther sonthward...-.......-.---- 325 | Sept. 13, TSO) eoes se 0b. bee -eeee il 
892 | 39° 46’ 00” 71° 05’ 00”........---- 487 | Oct. 2,1880}....-.- GO esos sees 1 
893. | 39° 52/ 20” 70° 58’ 00". .--..-_.... 372 | Oct. 2, 1880 |.-.--- do). Sea ons 2 
$95 | 39° 56’ 30! 709 59" 45"... eee. 238 | Oct. 2,1880)|.-...-- G0.s Saeeee anal SL 

Off Chesapeake Bay. | | 
| 

$98 | 387° 24’ 00" 74° 17’ 00".__......... | 300 | Nov. 16,1880 |...-.- Gy Se acegpase | 4 

Off Delaware Bay. 
} | 

S36 B80 21! D0, SOrde eee mec gos aerciae 197 | —~—, 1880 |‘‘Blake” expedition! 11. frag. 

Of Martha's Vineyard. | 

937 | S. by E. 4 E. 102 m. from Gay Head.) 506 | | Ang. 4, 1881 | U.S. Fish Com....] 11. 9 
938 | S. by E. 4 E.100 m.from Gay Head.| 310 | Aug. 4,1881|...... oleae 1j. 
952 | S. 4 E. 874 m. from Gay Head...--... 388 | Aug. 23, TSB ees MO Ser ceeeieser 1j. 
953 | S. 4 E. 914 m. from Gay Head-.-.--.- 715 | Aug. 23, 1881 |.----- Goss eoce iy. 8 
994 | SSW. 2. W. 1044 m. from Gay Head. 368 | | Sent 8, 2 b}-3 Ih Seesee Gt aadeo Anas ae 

Famity ARGONAUTIDA Cantr. 

Cantraine, Mall. Médit., p. 13,1841; H. & A. Adams, Genera, vol. i, p. 23. 

Argonauta argo Linné. 

Shells of this species, some of them entire, were taken by the “ Fish 
Hawk” at several of the stations 70 to 115 miles south of Martha’s Vine- 
yard and Newport, R.1., in 64 to 365 fathoms. At least nine specimens 
were dredged. At station 894, in 365 fathoms, two entire and nearly 
fresh shells were taken, and another nearly complete. They belong to 

the common Mediterranean variety. Fragments were also taken at sta- 

tions 865-7, 871, 873, 876, 892, 895. 
The capture of a living specimen, probably of this species, on the 

coast of New Jersey, has been recorded by Rev. Samuel Lockwood, 

in Amer. Naturalist, xi, p. 243, 1877. 
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Famity OCTOPODIDA D’Orbigny. 

Octopodide (pars) D’Orbigny, Moll. Viv. et Fos., i, pp. 159, 164, 1845 (t. Gray); (pars) 
Céphal. Acétab., p. 3. 

Octopida Gray, Catal. Moll. Brit. Mus., i, p. 4, 1849. 

Head very large; external ears, small, simple openings, behind the 
eyes. Body short, thick, rounded posteriorly, destitute of lateral fins and 

internal cartilages. Mantle united to the head by a broad dorsal com- 
missure. No complex connective cartilages, nor commissures, uniting 
the mantle and base of siphon. Opening to gill-cavity narrow. 

Siphon large. Arms with either one or two rows of suckers, and 
with a more or less developed basal web. Eyes furnished with an inter- © 

nal translucent lid and also capable of being covered by the external 

integument. Sexes similar externally, except that in the male the right 

arm of the third pair is hectocotylized by the formation of a spoon-shaped 

organ at the tip. 

ELEDONE Leach. . 

Octopus (pars) Lamarck ; Cuvier; Blainville, etc. 

Eledone Leach, Zool. Misc., iii, 137, 1817 (t. Gray); D’Orbig., Céphal. Acétab., p. 72 (sub- 

genus); Gray, Catal. Moll. Brit. Mus., i, p. 21, 1849. 

Body, mantle, and siphon as in Octopus. Suckers in a single row on 

all the arms. In the male the right arm of the third pair is hectocoty- 
lized by the formation of a small spoon-shaped tip and a lateral groove, 
nearly as in some species of Octopus. 

Eledone verrucosa Verrill. 

Bulletin Mus. Comp. Zool., viii, p. 105, plates 5, 6, March, 1881; Trans. Conn. 

Acad., v, p. 380, pl. 52, 53, 1881. 

Plate XLIV, figs. 3, 3a. 

A stout species, covered above with prominent, rough, wart-like tuber- 

cles, and with a circle of the same around the eyes; four or five of 
those above the eyes are larger and more prominent. Body thick, broad- 

ovate, swollen beneath, moderately convex above, obtusely rounded 
posteriorly. 

Male: Head as broad as the body, whole upper surface of body and 

head to base of arms covered with prominent and persistent, unequal 

warts, which are roughened by sharp conical papillx, eight or ten on 

the larger warts, but only two or three on the smaller ones; the warts 

diminish in size anteriorly, and on the sides, before they disappear; 

around the eyes they form irregular circles; just above each of the eyes 

there are two much larger ones, bearing more than twenty conical pa- 

pill; there is one before and one behind these, of somewhat smaller 

size. Eyes large, the lower lid purple and thickened, overlapping the 

upper one, which is thin and whitish. 

Arms considerably longer than the head and body, not very stout, 

compressed, bearing a single crowded row of large whitish suckers, 
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which are mostly separated by spaces less than half their diameter ; 

margins of suckers soft and much thickened. The three lower pairs of 
arms are very nearly equal in length and size; the dorsal ones are a 

little shorter and smaller. A thin web unites all the arms for about one- 

fourth of their length, and runs up along their sides for about half their 

length. The male has the third right arm (Plate XLIV, fig. 3, 3a) hecto- 
cotylized at the tip; the modified tip is preceded by 45 suckers, and is 

bordered ventrally by a broad membrane, having a white groove along 

its inner surface; the terminal organ (fig. 3a) consists of a small, ovate- 

triangular, fleshy disk, with its inner surface slightly concave and finely 

wrinkled transversely, and terminating proximally in a small point. 

Color dark purplish brown, darker purple beneath. Chromatophores 

small and densely crowded. 

The female is considerably larger than the male, and has the warts 

over the back and around the eyes relatively smaller, but of the same 
character. The arms appear to be larger than those of the male, but 

this is probably due to the fact that the male has become more con- 

tracted by the stronger alcohol in which it was placed. 

This female specimen illustrates well the uselessness of the attempts 

to divide the species of Octopus and allied genera into groups or sections 
according to the relative lengths of the arms, as J. E. Gray and others 

have done, for in this and many other cases the proportions of the arms 

of the right side would throw it into one section; those of the left side 
into another. The male would have to be put into a third section. 

The two known examples of this species were both taken by Mr. A. 

Agassiz, while dredging on the United States Coast Survey steamer 
“Blake,” in 1880. 

Measurements in millimeters. 

No. 13. Female. 
No. 12. 
Male. 

| Right side.| Left side. 

Total length iss sacs-esoeeee ears co ceener ee eae eintaenniaee ae eee ee 202 360) |eeceeceneeee 
End of: body to center of ey.e.- = -- soccer smeneesceeneecnaceh em acaes 58 100) | peso enen mee 
Breadth Of bod yaesssseeaa ence enna eee aee meee een aeeeoe ae eeee es 55 CN eeseesosccce 
Breadth. across 6y@S'2.- 2c s-ch es eee ste ee cieree scams ceeeesesseeene ee Seeciessmenas|pdocsses 252 
Length of dorsal arms, from mouth .--...-............-.-.-.--.---- 135 255 260 
Length of second pair of arms ...........-------.-:- Scbochacrscesns 155 260 235 
Length of third pair of arms 22212202. eons. tececceesscceesese| eee ce eeee 225 240 
Henethiof hectocotylizediarm e]--n. -s.sa-peeeeerise cer eeeeee ese ea SEIU ppesecogoand|loosascsccas- 
Hencth ot modified tip 5b actee ooo sees cee ee ee cee ote oe Cet ae eee eso cos Cee sc sacs -- 
Heneth of ventral arms’ .- 22621543625 2st coe wes apes oberon speseaas 145 210 225 
Greatest breadth of Jateral/arms.o2 see ceeene cee ereee ee ceee ee eeeoee 12 18 18 
Diameter.of largest suckerselas- tes seoee see eee eee eee 3 5 5 

Specimens examined. 

Specimens. 

Locality. When Ae Stat. | iy Fath.| ceived. 

No. | Sex. 

12 | S05) UN lat.410 733015. Wialony. 65° 5125's. = ome elem elee ieee 810 1880 Ll sie 
137) S125 EN; lak 389) 50" 4o'e Wealong. 709 LUE Sos eoseereen cee eeanie sect 466 1880 1 ce) 
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OCTOPUS Lamarck, 1799. 

Octopus (pars) Lamarck, Syst. des Anim. sans Vert., p. 60,1801. Cuvier, Rég. Anim., ii, 

1817. D’Orbigny, Céphal. Acétab., p.3. Gray, Catal. Moll. Brit. Mus.,i, p.4, 

1849. Verrill, Trans. Conn. Acad., v, p. 367, 1881. 

Body short, thick, more or less rounded, usually flattened, often 

tubereular or warty, but sometimes smooth, usually with one or more 
tubercles or cirri situated above the eye. Mantle directly united to the 

head, dorsally, by a broad commissure, extending below the eyes to the 

base of the siphon. Base of the siphon without any complicated, con- 
nective cartilages. Arms united bya more or less extensive basal web. 

Suckers sessile, in two alternating rows. Siphon not intimately united 
to the whole length of the head, the free terminal portion situated be- 
hind or beneath the eyes. No aquiferous pores nor brachial pouches. 

The sexes are similar in form. In the male the right arm of the third 

pair is hectocotylized, its terminal portion being changed into a spoon- 

shaped organ, smooth on the outer, convex side and furnished with a 

series of transverse ridges on the inner concave side, and with a basal 

angular lobe, from which a groove or furrow extends along the lower 
margin of the arm to the basal web. In some species of Octopus the 
modified tip is very small, but in others, very large. 

The female has the oviducts symmetrically developed on both sides. 

The egg-sacs are large, pyriform, not very numerous, attached by the 

small end. 

Octopus Bairdii Verrill.—Baird’s devil-fish. 

Octopus Bairdii Verrill, Amer. Journ. Sci., v, p.5, Jan., 1873; xix, p. 294, 1830; 

American Naturalist, vii, p. 394, figs. 76,77, 1873; Am. Assoc. Ady. Sci. 

for 1873, p. 348, pl. 1, figs. 1, 2, 1874. 

G. O. Sars, Mollusca Regionis Arctice Norvegiz, p. 339, pl. 33, figs. 1-10 (Q), 
pl. xvii, figs. 8a to 8d (dentition and jaws), 1878. 

ryon, Man. Conch., i, p. 116, pl. 32, figs. 37,38 (description and figures from 

the papers by A. E. V.). 

Verrill, Trans. Conn. Acad., v, p. 368, pl. 33, figs. 1, 1a; pl. 34, figs. 5,6; pl. 36, 

fig. 10; pl. 38, fig. 8; pl. 49, figs. 4, 4a; pl. 51, figs. 1, la; Bulletin Mus. Comp. 
Zool., viii, p. 107, pl. 2, figs. 4,4a; pl. 4, figs. 1, 1a, 1881. 

Plate XLI, figures 1,2,3,3a. Plate XLII, figures 1-5, 

The body is short, thick, somewhat depressed, broadly rounded pos- 

teriorly, separated from the head only by a slight. constriction at the 

sides. Head almost as broad as the body, swollen above and around 

the eyes, concave in the middle above; around the eyes, and especially 

in front and above, there are numerous small, conical, often irregular 
and rough tubercles; a little removed from the upper side of each eye 

is a much larger, rough, irregularly conical, erectile cirrus, which has 

some small, more or Jess prominent, conical papillz on its surface; the 
whole upper surface of the body, head, and arms is also covered with 

minute scattered papillze, which are usually but little prominent. but in 

some of the larger males they become much larger and more numerous, 

and have the form of small prominent warts. 
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The jaws (Plate XLII, fig. 3) have rather blunt, slightly incurved 

tips, with the angle at the bases of the cutting edges round and without 

any distinct notch. The odontophore (Plate XLII, fig. 4) has a median 

row of large, acute teeth with broad bases, without lateral denticles; 
the inner lateral teeth are much smaller, with curved, acute-triangular 
points; outer lateral teeth longer and more acute; marginal plates 
large and distinct. 

Siphon large, tapering, capable of being bent in all directions, so as 

to be used for swimming either forward, backward, or sideways, accord- 
ing to its direction. 

Arms subequal, relatively short, stout, tapering to slender points, 

connected for about one-third of their length by a web, which extends 

as a harrow membrane along their margins to near the ends. Suckers 

small, not crowded, alternating pretty regularly in the two rows; in 

the original type-specimen, which was not full-grown, the arms of the 

first pair each had about sixty-five suckers; those of the fourth pair 

about sixty. In a larger example (?) the dorsal arms have about 94 

suckers; the third pair about 100; the ventral ones about 90. 

In the male, the right arm of the third pair has its terminal portion, 

for about athird of its entire length, modified for reproductive purposes 

into a large spoon-shaped organ (Plate XLI, fig. 1a), broadly elliptical 

in outline, with the sides incurved, and the end somewhat trilobed; inte- 
rior deeply concave, with ten to twelve, and occasionally, in the largest 

examples, thirteen elevated transverse folds; at the base, there is a fold 
bent into an acute angle, the apex directed forward, leaving a deep Y- 
Shaped sinus behind it, which is a continuation of a shallow groove, 

formed by a thickening of the web along the lower side of the arm, and 

terminating midway between it and the fourth arm. At the end, the 

arm terminates in a small conical tip, between the two broadly rounded | 
lobes of the spoon-shaped organ; at the base of this organ there is a 

slight constriction; the basal portion of the arm bears 30 to 37 suckers, 

like those on the other arms. The modified portion of the arm is con- 

siderably longer than the distance between the constriction at its base 
and the interbrachial web, and about equal to one-half the total length 
of the part which bears suckers. The corresponding arm on the left 

side is of the ordinary form, and has, in medium-sized examples, about 
51 suckers. 

The female differs but little from the male, externally, except in lack- 
ing the modification of the third right arm. 

Some of the larger females were filled with mature eggs. These are 

large and rather numerous, occupying a large part of the interior of the 
body. They are enclosed in long-pyriform saes, with the small end taper- 

ing to a filiform point, by which they adhere. 

Length of the original male specimen, in alcohol, exclusive of the 

arms, 44™™; breadth of the body, 31™™; between eyes, 18™™; length 

of arm, of the first pair, from mouth, 57™™; from mouth to edge of web, ~ 
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18m"; length of modified portion of third right arm, 18™™; breadth of 

this organ, when expanded, 11.5™™. Subsequently, considerably larger 
specimens, both male and female, have been taken. 

One of the largest males (station 878) measures, from tip of dorsal arms 

to end of body, 163™"; from edge of dorsal web to end of body, 75™™; 
from edge of mantle beneath, to end of body, 38™™; breadth of body, 

48™": of head, 41™"™; length of dorsal arms, to beak, 110™™; of second 
pair, 112™™: of third pair, 115™™; of fourth pair, 110™™; of hectocotyl- 

ized arm, 85™™; length of terminal spoon, 33™™; its breadth, 17™™. 
This specimen has 13 transverse lamell in the spoon. 

One of the largest females (station 895) taken in the breeding season 

and filled with eggs, in alcohol, measures, from tip of dorsal arms to end 

of body, 170™™; edge of dorsal web to end of body, 90™™; mantle, be- 
neath, 46™™; breadth of body, 55™™; of head, 41™™; length of dorsal 
arms, from beak, 125™™; of second pair, 120™™; of third pair, 115™™; of 

fourth pair, 115™™. 
When living, the ground-color was usually pale, translucent, bluish 

white above, thickly specked with light orange-brown and dark purplish 

brown. Its colors were changeable, but apparently less actively so than 

in the squids. 

This species was first discovered by the writer while dredging, in 

1872, on the United States Steamer “‘ Mosswood”, in the Bay of Fundy, 

off Eastport, Me., in 75 to 80 fathoms. Although so recently discovered, 

it proves to have a very extensive range, both geographically and in 

depth. It is one of the most common and characteristic inhabitants of 

the bottom, in 100 to 500 fathoms, along our entire coast, from South 
Carolina to Newfoundland. It was taken in the trawl, by the U.S. 
Fish Commission, in 1872, 1873, 1874, 1877, 1878, 1879, 1880, and 1881, in 
depths ranging from 50 to 500 fathoms, at numerous localities, from off 

Halifax, N.S., and the Bay of Fundy, to the region 90 to 100 miles 

south of Martha’s Vineyard and Newport, R. I., where it is common and 

of large size. It was obtained by Mr. A. Agassiz, on the “Blake”, in 
1880, at various stations, from N. lat. 41° 34/ 30”, to 32° 43 25”, in 178 

to 524 fathoms. , 
In November, 1880, it was taken by Lieut. Z. L. Tanner, on the “ Fish 

Hawk”, off the mouth of Chesapeake Bay, in 157 to 300 fathoms. 
The Gloucester fishermen have brought in several specimens from the 

banks off Nova Scotia and Newfoundland. These were presented by 

Captain Murphey and crew, of the schooner “Alice M. Williams” (lots 

372, 501, 917); by Capt. J. W. Collins and crew, of the “Marion” (lot 

264); by Capt. J. F. Critchett and crew, of the “Commonwealth” (lot 

421); by Mr. E. Perkins, of the “Grace L. Fears” (lot 351); by Mr. 

Robert Hurlburt, of the “Barracouta” (lot 605); by Capt. Thomas Olsen 

and crew, of the “Epes Tarr” (lot 771); and by Capt. J McDonald 

and crew, of the ““G. P. Whitman” (lot 792). 
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Prof. G. O. Sars has taken it, off the Norwegian coast, in 60 to 300 

fathoms. 
Tt occurs both on soft muddy bottoms and on hard bottoms. Both 

sexes often occur together, but the males are usually the most numerous. 

Males, with spermatophores escaping, have been taken, from July 27 

to September 21, at stations 138, 161, 163, 223, &e. ; 

One of the specimens obtained by Mr. Agassiz is remarkable for the 

length and slenderness of the cirrus above the eyes (Plate XII, fig. 3). 

This is an immature male, and does not appear to differ in any other 

way from ordinary specimens, of similar size. The appendage of the 

hectocotylized arm is small and not fully developed (as is always the 

case in young males), and has an ovate-triangular form, a slightly con- 

cave surface, and only a few transverse lamelle. : 

This species resembles O. lentus, but has a much larger and rough or 

lacerate cirrus above the eye. The modified arm of the male is also 

different. 

It is somewhat related to O. Grenlandicus Dewh., but the male of the 

latter has the third right arm much longer, with the modified spoon- 

shaped portion relatively very much smaller and quite different in form, 

and with more numerous folds, and the basal part bears 41 to 45 suck- 

ers; the other arms also have more numerous suckers; the web is less 
extensive and the body is more elongated, and appears to be smooth, 

and destitute of the large cirri above the eyes. 

O. obesus has the spoon-shaped part of the third right arm relatively 

larger, and several of the basal suckers of the other arms in a single 

row. It also differs in other respects. 

Specimens of this species were kept alive for several ine in order 

to observe its habits. Several characteristic drawings, some of which 

are here reproduced (Plate XLI, fig. 2; Pl. XLII, figs. 1, 2), were made 
from life by Mr. J. H. Emerton, showing its different attitudes. 

When at rest it remained at the bottom of the vessel, adhering firmly 

by some of the basal suckers of its arms, while the outer portions of the 

arms were curled back in various positions; the body was held in a 
nearly horizontal position, and the eyes were usually half-closed and had 

a sleepy look; the siphon was usually turned to one side, and was long 

enough to be seen in a view from above. 
When disturbed, or in any way excited, the eyes opened more widely, 

especially at night; the body became more contracted and rounded, 

and was held more erect; the small tubercles over its surface and the 

larger ones above the eyes were erected, giving it a very decided ap- 

pearance of excitement and watchfulness. 
It was rarely, if ever, observed actually to creep about by means of 

its arms and suckers, but it would swim readily and actively, circling 

around the pans or jars, in which it was kept, many times before resting 

again. 
In swimming backward the partial web connecting the arms together 



NES ti: ITI La Me el ee 

[189] CEPHALOPODS OF NORTHEASTERN COAST OF AMERICA. 399 

was used as an organ of locomotion, as well as the siphon; the web and 
the arms were alternately spread and closed, the closing being done 
energetically and coincidently with the ejection of the water from the 
siphon, and the arms, after each contraction, were all held pointing 

straight forward in a compact bundle, so as to afford the least resistance 

to the motion (Plate XLI, fig. 2). As the motion resulting from each 

impulse began to diminish sensibly, the arms were again spread and the 

same actions repeated. This action of the arms and web recalled that 

of the disk of the jelly-fishes, but it was much more energetic. 

The siphon was bent in different directions to alter the direction of 

the motions, and by bending it to the right or left side, backward mo- 

tions in oblique or circular directions were given, but it was often bent 

directly downward and curved backward, so that the jet of water from 

it served to propel the animal directly forward. This, so far as ob- 

served, was its only mode of moving forward. Thesaine mode of swim- 

ming forward has previously been observed in cuttle-fishes (Sepia) and 

in squids (Loligo). 

This species was much more active and animated in the night than 

during the day. Itis probably largely nocturnal in its habits, when at 

liberty. None of the specimens could be induced to take food, and 

none survived more than four or five days, although the water was fre- 

quently renewed to keep it cool and pure. They had been rather roughly 

handled by the dredges and trawls, without doubt; but the unavoid- 

able exposure to the higher temperature of the water, near and at the 

surface, especially in summer, is sufficient to kill many of the deep-water 
animals, while others that live for a short time never entirely recover 
from the injury thus received. 

Octopus Bairdii.—Specimens examined. 

. Fath- When - No. Locality. cnet Bottom. eolisctedt Specimens. 

| CO OO 

United States Fish Commission. 
Number and sex. 

Beyeor Fundy Sop Serenae Wgusel je operledne 
emeteinis LON aa eaeinicicteltaisnte te aise llg¢g 
oSOGHeU ND) Hames eacecesnooolccoeEoosse 1g 
Off Grand Menan Island......... Lid 
Cusco Bay =. 5. % <2 5s-csessee oe: 1 med. 

oa) |e Gultvof Mainet.. 2.2. cece cocaee 11. & (fig’d). 
Sule | Ci Li oe a fe A | 2.g¢:2mg 
457 On Cane sabes comer cece vealccce: | 11h oS: 4j. S245. 

85-86 | Off Halifax ...................... |. AS 34 9 
| 

Gulf of Maine and Massachusetts | | 
Bay. 

1878. | 
130 | Off Gloucester, Mass...........-- 40) Mind eee July 23) 1¢ 
ASS) | Oi CapevAmmn: - 22. 2es..s206 e656 a 59 | Muddy -2---2- July 29); 1j.¢:2106:29 
POOP essa-~ GT) Seehoe tae GOS SORA eee eee 49) Mandi Gena sere | Aug. 15 | 1}. 
Gh Sees G10) se Re EN eS eee | 540 (Sandee eee | Aug. 16/11 ¢: 1}. uceleye? 
ABs oe le Opera me cee aewjeaeae | 73 | Fine sand..... ATS IGAFO Teo Lica dae 
TGA Nee iS. 5 Od gen hd es a 75) |... dopa eee | Aug. 16 | 29:3]. cd: 21.9: 35.9 
182 | South of Cape Ann.......--.-... Aptos (er con bbcor cone Aug. 29} 4j.2 | 
184 | Off Gloucester, Mass ......-..--. 45 | Muddy ...-...| Aug. 29} 3j.9:li. od 
LSE RO CaperAmns= 2.555) .2..chccceniec 58H Mudra siaee. a. Sept. 2 | 1j.0:21.f:11.9:2j.2 
207 | Off Gloucester, Mass BA 42 | Soft mud ..... | Sept. 16 | 1j.¢ 
BU Om Aape ANN =< oc ccc cctcccc ce oe-s 60 | Mud....:..... Sept. 17 | 4j. 0: 2j9:19 
DAS oes MG tea seereeacisccceiecccsas H3} oeactil®) osscqnace Sept. 17 /11.¢ 
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Octopus Bairdii—Continued. 

= — 

No. Locality. Rog Bottom. 2 Hii aan a Specimens. 

es ———— Fe = | 

* Gulf of Maine and Massachusetts | | 
Bay—Continued. | 

1878. | 
214 | (Off CaperAnn--- ae a- aes seeeee eee 57 | Fine sand..... Sept. 17 | 1m. 
223 |..---- GO) 2os2sc5-feorssescagecsa55 47 | Soft mud ...-.. Sept. 21 | 20:19:11.9 
233 | South of Cape Ann eee ADM GO cee nasee Sept. 24) 1j.¢ 
234) |Coee. GO SSae asco cotsessaerosscasce 43) | fo-eOOrer : sg525- Sept. 24 | 2j.f:1j.9? 
238) | (Off Cape Amniss.52--2--- see ee 435 see Oweene = ate Sept es 29 

ny al 
264 | Off Care Oy Wane secosscaccaasos Oy] 20 G Geeescepee July 29 | 2j.d:1j.9: 119 
8) PI eee oo th) caonasodosescrooosnDasaser (esha) SegesueEs Sept. 10 | 2m. f:1j.9 
Bi Ml RASA Se Sas nanos acocoescass 70 | Hard sand ..../ Sept. 18 | 31d: 2j.f: 219 
372 | Off Chatham WITT Waaboseaonocood TOMMBANG esa. ce ae Sept. 19 | 11.9 

Of Newport, R. I. 

N. lat. W. long. 
869 | 40° 02/ 18”; 70° 23/ 06/.........-.- | 11.9:3j.9 
870 | 40° 02! 36”; 70° 22’ 58”...--. 2... | Tuy ere saga 
874 | 40° 00 00; 70° 57/00”. ....._..--. 1 
878 | 39° 55’ 00"; 70° 54/16”... 2.2... IiLldg 
879 | 39° 49/ 30”; 70° 54’ 00’ ..-.-....... Uo pene) 
880 | 39° 48’ 30”; 70° 54’ 00”...........: 16:12 
892 | 39° 46’ 00”; 71° 05/ 00”...... =e 11.9 
893 | 39° 52/ 20”; 70° 58/ 00”... 25:29 
894 | 39° 53/ 00”; 70° 58/ 30”... aL: 3 ? 
895 | 39° 56’ 30”; 70° 59! 45”. ee 2Ld: 21.9 

Of Chesapeake Bay. 

N. lat. W. long. 
897 | 37° 25/ 00”; 74° 18 00”... 1574} Sand.......... Nov. 16; 1L¢ 
898 | 37° 24’ 00”; 74° 17’ 00” 300 | Mud....:..... Nov. 16); 20:42 

Blake Expedition, United States 
Ooast Survey. 

N. lat. W. long. 
303 | 41° 34’ 30”; 65° 54/ 30”............ 1880 | 1 of (fig’d).« 
332 | 35° 45! 30”; 74°00! 48/._.......... 1880 | 40:1 3 aE 
327 | 34° 00! 30”; 76° 10/ 30”............ 1880 | 1g:1 
310 | 39° 59 16”; 70° 18 30”............ 1880 | 1¢ 
336 | 380 21/ 50”; 73° 00/ 32/.........- 1880 | 1 dj. 
321 | 320 43/257. 77° 20/ 80/.....2 22. 1880 |1¢:19 J. 
306 | 41° 32’ 50’; 65° 55’ 00”............ 1880 | 1 dj. 

Of Martha's Vineyard, United 
States Fish Oommission. en 
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994 Bove 3 W. 1044 miles from Gay 
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998 ssi. 4 W. 1024 miles from Gay 

BPE Te afte BR ae 302 | Mud..........| Sept. 8|/1d:19 
1025 ‘ss 4 W. 95 miles from Gay 
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1026 We 4 934 miles from Ga; 

Pee ae ae Oe “f : 182 | Mud..........| Sept. 8} 1L¢:1L @ 
028 | ssn *% E. 108} miles from Gay 

Gad focus atae Os eect ee te cree 410) SMdd.n2e=e 2/2 Sept. 14;1¢ 
1033 | SSE. 4 E. 106 miles from Gay 

Gath et see eect so 183 | Sand & gravel.| Sept. 14 | 1¢ 
1035 | SSE. *t E. 103} miles from Gay 

IBC G Ws ane ae Seen eee 120)|\Sand=ece-e eae Sept.14)11.¢ 
1045 | Off Delaware Bay.....-.......-.- 312: | Mud 2 5-c-eeaee Oct. 10; 1Lo¢ 
1047 | Off Delaware Bay.........-...... 156 | Sand.......... Oct. 10};19 
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Octopus Bairdii—Continued. 

‘ Fath- When : 
Lot. Locality. en Bottom. collacteds Specimens. 

| = 
Gioucester Fisheries. VESSEL. 

1879-’80. 
264 | 42° 49’ N. lat.; 62° 57’ W.long..-. 250 | Marion ..-..... Jan. ilalliyety 
351 | 44° 17’ 00” N.; 58° 10’ 00” W ..--. 120 | Grace L. Fears} June 5 | 1j.: 1m.Q 
372 | Off Miquelon Island.-.....-..---. 7 | Alice M. Wii- | July —/1 

liams. 
421 | Banquereau, off Nova Scotia..... 300 |Commonwealth Aug. 14 | 1m.9 
501 | 43° 14’ 00” N.; 61° 07/00” W ...-. 250 | Alice M. Wil- | Oct. 9/|1m.9 

| liams. 
ede Mamrand Ban kk. <=2 <n ssaiie cee teers ae s||scisis creme Guy Cunning- | July 8} 11.9 

| ham. | 
GCS) Brown's Banke aon see weer stems le easton | Barracouta...) Jan. — | 1 mutilated. 
771 | Off Saint Peter's Bank -........-. 80 | Epes Tarr ....| July —|1¢:19 
EP | GB coc debene Clem nar Denna: Ceneaene leeeceiaee G. P. Whitman) Aug. —/11¢ 
Sie banquereanyNisSicasssecceacst acs |teasee <e | Alice Mes Wal= |\252- 2.5%. llog 

| | liams. | 
| | 

In the last column of this table, —large; j=young; m—=medium sized; ¢=male; 
? =female. 

‘Octopus lentus Verrill. 
Verrill, Amer. Journ. Sci., xix, p. 188, Feb., 1880; p. 294, April, 1880; Trans. 

Conn. Acad., v, p. 375, pl. 35, figs. 1,2; pl. 51, fig.2; Bulletin Mus. Comp. 

Zool., viii, p. 108, pl. 4, fig. 2, g. 

Plate XLIII, figures 1,2,female. Plate XLIV, figure 2, male. 

Female (type-specimen): body broad, stout, depressed, slightly emar- 

ginate at the posterior end, rather soft to the touch, and in some speci- 

mens gelatinous in appearance; a thin, soft, free, marginal membrane 

runs along the sides and around the posterior end of the body, becom- 

ing widest (alout 12™™) posteriorly ; in some of the more strongly con- 

tracted specimens this membrane is but little apparent. Head lai ge, 

broad, depressed, with the eyes large and far apart; above each eye 

there is a small, simple, conical, acute, contractile cirrus. A well-de- 

veloped, thin web connects the arms, considerably above their bases, 
and then runs up to the tips as a broad margin to each arm. 

The arms are rather large, stout at base, with a broad inner face, aud 

taper gradually to very slender tips; the first and third pairs are nearly 

equal in length; those of the second are also about equal in length to 

the fourth pair, but are somewhat shorter than the first and third. The 

arms on the right side are all somewhat longer than the corresponding 

ones on the left. The arms, measuring from the beak, are more than 

twice as long as the body. The suckers are arranged in two distinct 

rows, to the base. 

Color of head and body, above, and of body, beneath, deep reddish- 

brown, closely specked with darker brown, and with many small round- 

ish spots of whitish on the body and arms. 

Length of the type-specimen (female) from the beak to end of body, 

not including marginal web, 60"™; breadth of web, 22; total length, 194; 

breadth of body, 40; breadth of head across eyes, 32; of eye-openings, 
10; of eye-balls, 17; length of mantle, beneath, 38; length of first pair 

S. Miss. 59 26 
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of arms, 112 and 105; of second pair, 103 and 96; of third pair, 112 and 
106; of fourth pair, 94 and 97; breadth of those of the three upper 

pairs, 8; of the ventral pair, 7™™. 

Male: Body depressed, rounded posteriorly, with only a trace of a 

lateral and posterior fold; surface soft and nearly smooth, but showing 

asmall number of minute white papille sparsely scattered over the 

dorsal surface. Cirrus above the eye small and simple, usually con- 

tracted into a small wart-like papilla. Head broad and flattened ; eyes 

large. Arms rather long and slender, with slender tapering tips, their 

bases united by a rather wide web. Suckers small, very prominent, 

forming two regular rows quite to the base. 
The first two pairs of arms are nearly equal and somewhat longer 

than the two lower pairs, which differ but little between themselves. 

The hectocotylized arm (third of right side) bears thirty five suckers, in 

two rows, and a remarkably large, terminal spoon-shaped organ, which 

occupies more than a third of the total length of the arm; its sides are 
bent up and the edges inrolled, so as to form a deep cavity; its outer 

end is broadly rounded laterally, and terminates in a central, narrow, 

_acute lobe; internally there are nine large, high, oblique lamelle, with 

deep fosse between them; the proximal end has a large, acute, triangu- 
lar lobe, with involute margins; from this lobe a broad groove extends 

along the lower edge of the arm to the margin of the web; where it 

terminates there is a distinct thickening of the bounding membrane. 

The two males of this species, déscribed above, were dredged by Mr. 

Agassiz, on the Blake, in 1880, in 464 and 603 fathoms. They agree 

well in the peculiar characters and large size of the appendage of the 

hectocotylized arm. The females only were previously known. AI- 

though these males have a mere trace of the loose membranous fold of 

skin, along the sides and around the posterior end, so conspicuous in 
the original female specimen of this species, they agree so well in other 

characters that I unite them without much hesitation. It is probable 

that the presence or absence of the membranous fold, in this and other’ 

species, may be due merely to differences in the state of contraction 

when they die, or even to differences in the strength of the alcohol. 

Measurements in millimeters. 

| Right side. f | Left side. ¢ | Right side. 9 | Left side. 9 

| | 
Motalwlenoth: — <<. ssc.cens en clesee sete 95 Boban A EaeboD sosc 194) ee eeecee eee 
Posterior “end to center of eye ter 34 \ic dawid waweises s/c ot) cae sede sislcavbies|| GeaneeaaeS aeaeeas 
Hye to tip of dorsal arms ............ 64 los Sane ae mee ae see Sete Meee eeoee lie aise eee meee 
Breudthom body see ee eee eens Gis TT eae SRS ETE 401 1b oboe Beeeaee 
iBreadthronshead.. --es=.. soe -peetecree 22 [eee eee 32 |. caac.scomae eee 
Lenzth of dorsal arms from mouth .- 65 | 61 112 105 
Length of second pair from mouth . 61 He sieicic BS aoedoes 103 96 
Leneth of third pair from mouth ./..)......0.-.ccccee 52 112 106 
Length of hectocotylized arm from : | 
“ZEST eR et pe aa ae 58 Ree at UNE Sate eAisc, al wale rate Siete eee 

Length of fourth pair ...- |, Mio Sc el 53 94 97 
Length of spoon-shaped appendage re 23 HE, - Bede area ck Noses de dtoese oso 
Breadth of the same...---.------.-- | 16 lec oMeapio ace cas tk aa eee | 5S. ae eee 

— - —— 
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The first specimen of this species was taken off Nova Scotia, near Le 
Have Bank, in 120 fathoms, by Capt. Samuel Peeples and crew of the 
schooner “ M. H. Perkins”, and presented to the U. S. Fish Commission. 
A few others have since been brought in by the Gloucester fishermen 

from the bank fisheries. Mr. A. Agassiz dredged it on the Blake in 

1880, as far south as N. lat..33° 42/15’. It ranges in depth from 120 to 

603 fathoms. 

In the soft consistency of the flesh and skin this species resembles 

Octopus obesus. It differs in the shorter and posteriorly emarginate 

body, and especially in the arrangement of the suckers, which in that 

species are in a single series toward the bases of the arms. 

Octopus lentus.—Specimens examined. 

Specimens. 

, | . | sy | When | No.| Stat. | Locality. | Fath. | coll’d. 

No. andsex. 

i 326 | N. lat. 33° 42’ 15”, W. long., 76° 0’ 50” (Blake) 464 | 1880 |1¢19 
10 329 | N. lat. 34° 39’ 40”, W. long., 75° 14’ 40” (Blake) irate 603 1880 | 1 ¢ (fig’d). 

DDO Wea ere | Le Have Bank, N.S. (sch. M. H. Perkins) ..-..---..--- : 120 | 1879 Q (fig’d). 
S. of Newfoundland (sch. Proctor Brothers) .----- Seems 150 Q 

; 
| 

.| St. Peter’s Bank (sch. Augusta H. Johnson) ----..-..--.--- 200 | 1880 | 
Pate DanGniereat( sch. SipGSP ALD) = emer <oteitsyie minets) o(elaiwmyn<so afeis)||a 21 2='=/=1n7> 1880 | 

BOSoleassetas N. lat. 44° 32’; Gr. Bank (sch. Guy Cunningham) ..........|... ... | 1880 | 

Octopus obesus Verrill.—(Stout devil-fish. ) 

Octopus obesus Verrill, American Journ. Sci., vol. xix, p. 137, Feb., 1880; vol. 

xix, p. 294, Apr., 1880; Trans. Conn. Acad., vol. v, p. 379, pl. 36, figs. 3, 4, 1881. 

Plate XLII, figures 6, 6a. 

Male: Remarkable for the great size of the spoon-shaped organ of 

the right arm of the third pair. Body relatively large, stout, oblong- 

oval, somewhat flattened above, obtusely rounded at the posterior end; 

soft and somewhat gelatinous in texture; skin, so far as preserved, 
smooth, soft. No cirrus exists above the eye, in our specimen, but the 

skin is not so well preserved in that region as to render it certain that 

a small one may not have existed, in life. Eyes very large. 

Arms moderately long, the dorsal longest, others successively shorter ; 

all are somewhat laterally compressed at base, tapering to long, slender 

tips; a moderately developed web connects them together at base. The 

hectocotylized arm (third of right side), bears at the end a very large, 

broad and thick, but not very deep, spoon-like organ, occupying more 

than a third of the total length of the arm; its inner surface is crossed 
by eleven oblique, thick, rounded folds or ribs, ten of them converging 

backward to the median line and at their outer ends joining a marginal 

thickening; the distal end terminates in a median pointed lobe, with a 
thin, rounded, lateral lobe each side of it; the proximal border is 
formed by the last (eleventh) fold, which is V-shaped, with the apex 

pointing distally. A broad, thin, marginal membrane extends along the 
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lower side of the arm, from the terminal organ to the base. The suck- 

ers have been partly detached from this arm. 

The suckers of all the arms are moderately large, nearly globular in 

form, rather numerous; the first six to ten at the base are nearly in one 

line, except on the left arm of the sceond pair, and appear to form only a 

single row; in this part the inner face of the arm is narrow, most so on 

the right arm of the second pair, and least on the left arm of the same 

pair; farther out this face becomes broader and the suckers are in two 

distinct rows. The suckers are destroyed on the distal portion of all 

the arms. ‘ 

The color of the body and arms is mostly destroyed, but so far as pre- 

served, is pale pinkish, more or less thickly speckled with distinct red- 

dish brown spots, most conspicuous at the bases of the arms and above 

the eyes (elsewhere the color is probably not so well preserved). Length 

of body, from posterior end to base of arms, 82™™; to center of eye,72; 

to edge of mantle, beneath, 49; to tip of right dorsal arm, 213; left, 

198; to tips of second pair, 200; to tip of right arm of third pair, 173; 

of left, 197; to tip of right of fourth pair, 187; of left, 178: to edge of 
web, 110; breadth of body, in middle, 46; breadth of head, across eyes, 

38; breadth of dorsal arms, at base, 8; diameter of largest suckers, 3; 

length of spoon-shaped end of right arm of third pair (hectocotylized), 
35; breadth, 16; length of the rest of arm, to mouth, 65™™, 

Taken from the stomach of a halibut, 56 miles east from the N. E. 

light of Sable Island, in 160 to 300 fathoms, by Charles Ruckley, of the 

schooner H. A. Duncan, and presented by him to the U.S. Fish Com- 

mission, 1879. 

A second, smaller specimen, apparently of this species, was also taken 

from the stomach of a halibut, from Banquereau, off Nova Scotia, in 150 

fathoms, and presented to the U. 8. Fish Commission by Capt. Chas. 

Markuson and crew, of the schooner ‘“* Notice”, April, 1880. The latter 

specimen was, however, in too bad condition to afford any additional 

characters. 

This species differs {from Octopus Bairdii V. and O. lentus V., from the 

same region, in its longer and larger body, and especially in having the 

basal suckers in a single row. The ‘spoon’ of the hectocotylized arm is 

very much larger than in O. Groénlandicus, and considerably larger and 

flatter and more deeply trilobed at the end than in O. Bairdii. 

Octopus piscatorum Verrill—(Fishermen’s devil-fish. ) 

Octopus piscatorum Verrill, Amer. Journ. Sci., vol. xviii, p. 470, Dec., 1879; vol. 

xix, p. 294, Apr., 1880; Trans. Conn. Acad., v, p. 377, pl. 36, figs. 1, 2, 1881. 

Plate XL, figures 1, la. 

The body of the female is smooth, depressed, about as broad as long; — 

obtusely rounded posteriorly, not showing any lateral ridges nor dorsal 

papilla. No cirrus above the eyes. Arms long, rather slender, taper- 

ing tolong, slender, acute tips, the upper ones a little (2.56™™) shorter than 
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those of the second pair, which are the longest ; the third pair are about 
one-half inch (12™™) shorter than the second; the ventral pair about.one- 

fourth inch (6™™) shorter than the third. In our specimen all the arms on 
the right side are somewhat shorter than those on the left, and the web 
between the Ist and 2d pairs is narrower, due perhaps to recovery from an 

injury. The web between the arms, except ventrally, is of about equal 

width, and scarcely more than one-fourth the length of the arms, meas- 

uring from the beak. Between the ventral arms the web is about half 

as wide as between the lateral. 

The suckers are moderately large, alternating in two regular rows, 

except close to the mouth, where a few stand nearly in a single line; 

about fourteen to sixteen are situated on the part of the arms included 

within the interbrachial web. The whole number of suckers on one arm 

is upwards of seventy. 

Color of the alcoholic specimen, deep purplish brown, due to very 

numerous crowded, minute, specks; eyelids whitish. The front border 

of the mantle, beneath, and the base of the siphon and adjacent parts, are 

white; end of siphon brown. Lower side of head and arms lighter than 

the dorsal side. 

Total length, from posterior end of body to tip of arms, of Ist pair, 

158™™; 2d pair, 160; 3d pair, 146; 4th pair, 133; to web between dorsal 

arms, 82; between ventral arms, 63; to edge of mantle, beneath, 30; to 

center of eye, 39. Breadth of body, 31; of head across eyes, 30; breadth 

of arms, at base, 55; diameter of largest suckers, 2.5; length of arms 

beyond web, Ist pair, 76; 2d pair, 82; 3d pair, 71; 4th pair, 69™™. 

Two specimens of this species, both females, have been obtained. The 
first was from Le Have Bank, off Nova Scotia, in 120 fathoms, taken by 

Capt. John McInnis and crew, of the schooner “ M. H. Perkins”, October, . 
1879 (lot 530); the second was taken by Capt. David Campbell and crew, 

of the schooner “Admiral”, near the Grand Bank, north latitude, 44° 07’; 

west longitude, 52° 40’, in 200 fathoms, December, 1879 (lot 590). 
This species resembles 0. Grénlandicus, of which the males alone have 

been described, and it may eventually prove to be the female of that 

species. 

This species is easily distinguished from O. Bairdii, by its more 

elongated body, its much longer and more tapered arms, with shorter 
web; by the absence of the large, rough, pointed papillw, or cirri, 

above the eyes, and by its general smoothness. The white color of the 

underside of the neck, siphon, and mantle-border also appears to be 

characteristic. 

Octopus rugosus Bosc. 

I have seen several specimens of a large Octopus, allied to O. vulgaris 

of Europe, which were taken at Beaufort, N. C., and near Fort Macon. 
It is probably O. rugosus. . 
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Famity CIRRHOTEUTHID Keff. 

Kefterstein, in Bronn, Thier-Reich, iii, p. 1448, 1866. 

Body somewhat elongated, furnished with a short, thick tapering fin 

on each side, supported by an internal transverse cartilage. Mantle ex- 

tensively united to the head. Arms united nearly to the tips by a broad 

umbrella-shaped membrane or web. Suckers in a single row, alternating 

with slender cirri. 
STAUROTEUTHIS Verrill. 

Amer. Journ. Sci., vol. xviii, p. 468, Dec., 1879; Trans. Conn. Acad., v, p. 382, 1881. 

Allied to Cirrhoteuthis, but with the mantle united to the head all 

around, and to the dorsal side of the slender siphon, which it surrounds 

like a close collar, leaving only a very narrow opening around the base 

of the siphon, laterally and ventrally. Fins long, triangular, in advance 

of the middle of the body. Dorsal cartilage forming a median angle, 

directed backward. Body flattened, soft, bordered by a membrane. 

Eyes covered by the integument. Web not reaching the tips of the 

arms, the edge concave in the intervals. Suckers in one row, with a 

pair of slender cirri, alternating with them, along most of the arm. Cirri 

absent between the basal and terminal suckers. 

Stauroteuthis syrtensis Verriil.—(Finned devil-fish.) 

Verrill, Amer. Journ. Sci., vol. xviii, p. 468, Dec., 1879; xix, p. 294, pl. 16, Apr., 

1880; Trans. Conn. Acad., vol. v, p. 382, pl. 32, figs. 1-5, 1881. 

Plate XXXVIII, figures 1-5. 

Female: Head broad, depressed, not very distinct fromthe body. Eyes 

large. Body elongated, flattened, soft or gelatinous, widest in the middle, 

narrowed but little forward, but decidedly tapered, back of the fins, to the 

flat, obtuse, or subtruncate tail. The sides of the head and of the body, 
forward of the fins, are bordered by a thin soft membrane, about 12™™ 

wide. The fins are elongated, sub-triangular, obtusely pointed, placed 

in advance of the middle of the body, supported by internal cartilages 

which unite with a transverse dorsal y-shaped one, situated behind the 
fins. Siphon elongated, about 12™™ long, slender, round, with a small 

terminal opening. Mantle-edge so contracted and thickened around the 

base of the siphon as to show only a very small opening, and united to 

it in the middle line anteriorly or dorsally. Eyes large, distinctly visi- 

ble through the integument. 

Arms long, slender, sub-equal, each united to the great web by a 

broad membrane developed on its outer side, widest (about 38™™ or 1.5 
inches) in the middle of the arm, while the edge of the web unites di- 

rectly to the sides of the arms and, as a border, runs along the free por- 

tion toward the very slender tip. This arrangement gives a swollen or 
campanulate form to the extended web. Edges of the web incurved 

between the arms, widest between the two lateral pairs of arms. The 
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arms bear each fifty-five or more suckers, in a single row. Those in the 

middle region are wide apart (12™™ or more) with a pair of slender, 

thread-like cirri, about 25 to 32™™ long, midway between them. The 

cirri commence, in a rudimentary form, between the 5th and 6th suckers, 

on the dorsal arms, and between the 7th and 8th, on the lateral and 

ventralones. They cease before the 23d sucker on the dorsal and lateral 

arms, and before the 22d on the ventral ones, which bear each 14 pairs 
of cirri. Near the mouth, and beyond the last cirri on the free portion 

of the arms, the suckers are more closely arranged. The jaws (figures 
4, 5) have short, pointed and but little incurved tips; the cutting edges 

of both jaws have regularly curved outlines. They are small, with a 

deep cavity. 

Beyond the last cirri on the dorsal arms there are 33 to 35 small 

suckers. The 2d arm on the right side appears to be imperfect. On 

this arm there are but 19 suckers beyond the last cirri; then follow 15, 

or more, minute, wartlike tubercles, extending to the tip. Color, in aleo- 

hol, generally pale with irregular mottlings and streaks of dull brown- 

ish; inner surface of arms and web, toward the base, and membrane 
around the mouth, deep purplish-brown. 

Length from end of body to base of arms, 160™"; length to posterior 

base of fins, 63; to anterior base, 101; width across fins, 126; in advance 
of fins, 53 (not including lateral membrane); across eyes, 44; across end 
of tail, 30; diameter of eye, 30; width of fins, at base, 33; their length, 

44; length of arms, 330 to 355; portion beyond web, 63 to 76. Edge of 
extended web, between upper arms, about 101; between lateral arms, 

about 203; entire circumference of web, about 1218™, but its exact ex- 

tent cannot be ascertained, because in our specimen the web between 
the ventral arms was badly torn. 

The oviduct is single and nearly median, its orifice being a little to 

the left of the median line. <A large nidamental gland, consisting of a pos- 

terior, yellowish portion, and a much larger, round, dark brown, anterior 
portion, surrounds the oviduct; the portion behind these glands 1s thin, 

tubular, and contains large round ova. The anterior portion, in front 

of the glands, is large and much thickened, and terminates in a slightly 

bilabiate orifice, at the base of the siphon. From the portion of the 
oviduct in front of the large glands, I took a large mature egg, covered 

with a hard, dark reddish brown case. 

The egg, seen endwise, has a broad, elliptical outline, and while the 

two ends are truncated and smoothish, the sides are ornamented with 

numerous regular, roughened, elevated ribs. Greatest breadth of the 
egg, 11™; thickness, 7™™; length, 6™™. The anal orifice is not raised 

on a distinct elevation. A small urethral papilla arises in front of the 

base of each gill. 
The only known example of this remarkable species was taken by 

Capt. Melvin Gilpatrick and crew, schooner “ Polar Wave”, north latitude 
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43° 54’, west lon gitude 58° 44’, on Banquereau, about 30 miles east of 

Sable Island, Nova Scotia, in 250 fathoms. Presented tothe U. 8. Fish 
Commission, September, 1879. (Lot 472.) 

Measurements of Stauroteuthis syrtensis. 
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Sr tee eer i) INE SEY. 

After the preceding pages were put in type, a number of additional 

specimens were received, some of them of great interest. Among these 
there are some forms that appear to have been previously unknowrn. 

These are, therefore, described in this place. Moreover, several papers 

have been published, on the same subject, during the printing of this 

report. Some of these include certain of the species above described, 

and, therefore, may well be noticed here. 

ARCHITEUTHIS Harting, 1861. (See pp. [25], [114].) 

Architeuthus Steenstrup, Férhandi. Skand. Naturf., 1856, vii, p. 182, 1867 (no descrip- 

tion ) 

Plectoteuthis Owen, Descriptions of some new and rare Cephalopoda. Part II. 

< Trans. Zool. Soc. London, xi, part 5, p. 156, pl. 34, 35, June, 1881. 

Professor Owen, in the paper quoted, has given a somewhat detailed 

description, with figures, of the large cephalopod arm, long preserved 

in the British Museum. This arm had previously been pretty fully 

described by Mr. Saville Kent, in 1874, whose description has already 

been quoted by me. (See pp. [57-59].) Professor Owen, like Mr. Kent, 

fails to state to which pair of arms the specimen belongs. This is a 

very important omission, for in Architeuthis, as in many other genera, the 

arms belonging to different pairs differ in form and structure. The de- 

seribers of this arm would, doubtless, have been able to ascertain to 
which pair it belongs by a direct comparison with the arms of Ommas- 

trephes, or any other related form. For this arm, Professor Owen en- 
deavors to establish a new genus and species (Plectoteuthis grandis). 

The genus is based mainly on the fact that there is a marginal crest 

along each outer angle, and a narrow protective membrane along each 

side of the sucker-bearing face. These peculiarities are precisely those 

seen in the ventral arms of Architeuthis, and have already been described 
by me in former articles, and in this report (see pp. [35], [37], [44]), both 
as found in A. Harveyi and A. princeps. Similar membranes or crests 
are found on the dorsal arms of Sthenoteuthis pteropus (see Pl. XVII, fig. 

7 a), and other related species. 

The suckers on the arm, as described and figured by Professor Owen, 

are like those of Architeuthis. Therefore there is no ground whatever 

for referring this arm to any other genus, and Plectoteuthis must become 

a synonym of Archiieuthis. 
Whether the arm in question belongs to a species distinct from those 

already named, I am unable to say. There is, apparently, nothing to 
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base specific characters upon, except the form of the suckers and of their 

horny rings. But the description of the horny rings is not sufficiently 

precise, nor the figures sufficiently detailed to afford such characters. 

If the arm is one of the ventral pair, as seems probable, the suckers, as 

figured by Professor Owen, and especially as more fully described by 

Mr. Kent, are of the same form, and agree closely, but not perfectly, 

with those of either of the Newfoundland specimens, for in the latter 

the suckers of the ventral arms are not denticulated on the inner side, 
or but slightly so. But they also agree well with those of Architeuthis 

Hartingii, as tigured by Harting. Those of the original A. dux Steenst. 

have neither been described nor figured. 

As this arm cannot, at present, be referred with certainty to any of 

the named species, it may be best to record it as Architeuthis grandis, 

until better known. 

In the same article, Professor Owen has given a good figure (pl. 33, 
fig. 2) of the tentacular arm of the Newfoundland specimen (my No. 2), 

copied from the same photograph described by me (see pp. {6], [33], 

[34]). To this he applies, doubtless by mistake, the name, <lrchiteuthis 

princeps,* without giving any reason for not adopting my conclusion 

that it belongs to A. Harveyi. But he does not, in any way, refer to the 

latter species, although he mentions the specimen (my No. 5), or rather 

the photograph of the specimen, on which that species was based. He 

apparently (p. 162) supposes that both photographs and Mr. Harvey’s 

two series of measurements refer to the same specimen, which is by no 

means the case, as had been sufficiently explained by me, in several 

former papers.t 

The brief account, given by Professor Owen, of the large cephalopods 

described by others, includes none additional to those noticed by me in 

this report. On the other hand, he omits those described by Harting; 

those described by Mr. Kirk, from New Zealand; those from Alaska; and 
several others. 

*By a singular mistake, Professor Owen, on p. 163, states that this species was 

named 4. princeps by Dr. Packard, in February, 1873. But according to his own 

statement, on p. 161, the specimen was not actually obtained till December, 1873, at 

least nine months after Dr. Packard’s article was printed. In truth, the name princeps 

was first given by me, in 1875, to designate a pair of large jaws, as explained on p. 

41. Neither this nor any other name appears on the cited page of Dr. Packard’s arti- 

cle, though he elsewhere referred it doubtfully to A. monachus. 

+ It seems incredible that Professor Owen could have made these mistakes had he 

examined either of my former papers in which these specimens have been described 

in detail, not only from the photographs but also from the preserved specimens. He 

does, however, refer to my detailed paper in the Trans. Conn. Acad., vol. v. But as 

he states (p. 162) that in it a ‘‘ brief notice is given of Mr, Harvey’s squid,” it is fair to 

suppose that the reference is taken at second hand, for it is not to be supposed that 

he would have considered my description, covering over sixteen pages, and accom- 

panied by five plates, as a ‘‘ brief notice.” None of my earlier papers are referred to, 

nor does he mention the large species, Moroteuthis robusta, in his account of the large 

cephalopods hitherto described. 
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I have heard of but one authentic instance* of the occurrence of speci- 
mens of this genus at Newfoundland, since the finding of the small 
specimen (No. 24), in April, 1880. (See pp. [18], [34-40].) 

The latest specimen (No. 27) was taken at Portugal Cove, Newfound- 
land, November 10, 1881. According to a description in the New York 

Herald, of November 25th, this specimen was nearly perfect, and had 

been shipped to New York, packed in ice. The following measure- 

ments of the fresh specimen were given on the authority of Inspector 

Murphy, chief of the Board of Public Works Department: Length of 

body, 5.5 feet; length of the head, 1.25 feet; total length, to end of ten- 

tacular arms, 28 feet; circumference of body, 4.5 feet; breadth of cau- 

dal fin, about 1.25 feet. A photograph of this example was made by 

Mr. E. Lyons, of St. Johns. This specimen is considerably smaller than 

the Logie Bay specimen (No. 5), but if in as good preservation as stated, 

it will, when it can be studied, give an opportunity to consplete the de- 

scription of the head, eyes, and certain other parts that have not been 

seen in good condition in any of the previous specimens. 

STHENOTEUTHIS Verrill, 1880. (See p. [99].) 

Ommatostrephes Steenstrup, Overigt K. D. Vidensk. Selsk. Forh., p. 89, Aug., 1880; 

the same, March, 1881. 

Xiphoteuthis (subgenus) Owen, op. cit., p. 104, pl. 28, figs. 1, 2, June, 1881 (non Huxley). 

This generic group has been discussed by Professor Steenstrup in two 

recent papers,t published during the printing of this report. In the 

first paper quoted,t Professor Steenstrup gives figures (cuts) which, with 

the descriptive remarks, will hereafter enable others to identify his Om- 

matostrephes pteropus with more certainty. He has given diagramatic 

cuts of the base of the tentacular clubs, showing the arrangement of the 
connective suckers and tubercles of 0. pteropus, O. Bartramii, O. gigas, 

O. pelagicus, O. owalaniensis, and Dosidicus Eschrichtii (p. 11), and cuts 
'(p. 9), showing the siphonal grooves of O. pteropus, O. Bartramii, O. 

pacificus, Todarodes sagittatus (=O. todarus”), and Illex Coindetit (=“O. 
sagittatus,” auth.). On pp. 19 and 20 he has given a synoptical table of 

the several genera that he recognizes in this group, which he names, Om- 

matostephini (= Ommastrephide Gill, Tryon, Verrill). On plate 3, he fig- 
ures “Tllex Coindetii,” female, with the gill-cavity opened, showing a 

*A purely fictitious and sensational account of an imaginary capture of an Archi- 

teuthis has been published in Lippincott’s Magazine, tor Aug., 1881, p. 124, by Mr. 

Charles F. Holder. 

tDe Ommatostrephagtige Bleksprutter indbyrdes Forhold. <(Oversigt K. D. Vi- 

densk. Selsk. Forhandl., 1880. Presented April, 1880. [Author’s edition received 

Aug., 1880. ] 
Professor A. E. Verrils [sic] to nye Cephalopodslegter, Sthenoteuthis og Lestoteuthis. 

Bemerkninger og Berigtigelser, 1 pl. [‘‘avec un résumé en Francais,” not received]. 
From the same, 1881. Advance copy, received by me, through the kindness of the 

author, is dated, in MSS, March 3, 1881. 

tThe part of this paper relating to the nomenclature of the genus Ommastrephes (Illex 

Steenst.) has already been discussed on pp. [82], [83]. 
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large cluster of spermatophores attached to the inner surface of the 

mantle, behind the base of the gill, and a smaller one, in front of the gill. 

Tn the second article referred to above, Professor Steenstrup discusses 

the genus Sthenoteuthis versus “‘Ommatostrephes.” He recognizes the 

identity of Sthenoteuthis and his restricted genus Ommatostrephes, as well 

as the priority of date of the former. He also refers to S. megaptera as 
‘““Ommatostrephes megaptera.” 

In the last paper* quoted above, Professor Owen has described a 

cephalopod, without locality, under the name of Ommastrephes ensifer, 
for which he proposes the subgeneric name, Xiphoteuthis. The latter 

name is, however, preoccupied. His species is a typical example of my 

genus Sthenoteuthis (1880), and appears to be identical in every Bits 
with S. pteropus (see my Plate VII, figs. 2, 2a, and Plate XVII), a 

described by me. But Professor Owen fails to mention one of the Hae 

characteristic features of this group of squids, viz, the connective 
tubercles and smooth suckers on the proximal part of the tentacular 

elub. Nor is his figure sufficiently detailed to indicate this character, 

nor even the actual arrangement and structure of the other suckers of 

the club. The high median crest and broad marginal web of the third 

pair of arms are well shown, but these are about equally broad in 8. 

pteropus and S. megaptera, and are also present in all the related species 

of this group. 
Owen’s specimen had a total length of 3 feet; length of body 15 

inches; of head to base of dorsal arms, 3.7; of third pair of arms, 12 

of tentacular arms, 21; breadth of caudal fin, 12.6; length of their 

attached base, 6.6; breadth of body, 5; length of first, second, third, 

and fourth pairs of arms, 8.9, 11, 12, and 9.6 inches, respectively. The 

specimen is a female. It agrees very closely in size with the Bermuda 

specimen described by me, and its proportions do not differ more than is 

usual with alcoholic specimens of any species preserved under different 

circumstances, and in alcohol of different strength. The original speci- 

men of S. megaptera is considerably larger. 

Ommastrephes illecebrosus V. (See p. 83.) 

This species was taken in many localities this year by the U. S. Fish 

Commission, in deep water, off Martha’s Vineyard. Most of the living 

specimens were young, but. large ones were often taken from the 

stomachs of bottom-dwelling fishes, in the same region, showing con- 

clusively that it regularly inhabits those depths. 

*Among the other species figured and described in this paper, there is a handsome 

species from the China Sea, described as Loligopsis ocellata, sp. nov. (pp. 189-143, pl. 

26, figs. 3-8; pl. 27, figs. 1,2). This is evidently not a true Loligopsis, and belongs, in 

all probability, to my genus Calliteuthis. It agrees very closely, even to the colora- 

tion and the form of the fins and pen, with my C. reversa, but differs in having serrated 

suckers. It is much larger than my specimen, but, like the latter, had Jost the ten- 

tacular arms. This species should, therefore, be called Calliteuthis ocellata, The genus 

probably belongs to the Grireahiaa. 
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Additional specimens examined. 

. QD 

8 a No of specimens 
= Locality. c= | Date. | Received from. an dicee: 

n ca 

Off Martha's Vineyard. re 

918 | S.4 W., 61 miles from Gay Heaé.. 45 |July16| U.S.F.C. ....| 1 1., from fish. 
919 | 8.4 W.., 65 miles from Gay Head - 6| DES ev YG? s2n0O rs. soe ee 21, from Lophius. 
923 | S.4 W. 784 miles from Gay Head .. | 96 | July16|..-.do 3 juv. 
924 | S.4 W., 833 miles from Gay Head . i eeeLO Ma Rule 1'G, (22. do}... Bey) alia iiave 
925 | S.4 W., 86 miles from Gay Head ....- 224 |July16|.-..do... Se elaeytive 
939 | S. by E.3E., 98 miles from Gay Head...) 258 | Aug. 4/.-..do ... .| ; t EY 
940 | S by .E.34E.,97 miles from Gay Head..., 130 | Aug. 4..-..do -. Le 
949 | S. W., 793 miles from Gay Head ....---- 100 | Aug.23).-..do vin Uaoioiiast 

1025 | S.S. W.2 W., 95 miles from Gay Head . | 216 |Sept. 8)... do ., in fish. 
1033 | S.S. E. 4 E., 106 miles from Gay Head . -| 183 |Sept.14)....do .,in Merlucius. 
1038 | S. by E.4 E., 892 miles from Gay Head - 146Rs Septe2di-. > do) =. 2522 Th lk 

Newfoundland: kt 0.0.02. ie. Mece Surface. | 1880. i. LL. Osborn .-| 31. g; 101 9. 

Mr. H. L. Osborn, in the American Naturalist, vol. xv, p. 366, May 

1881, has given an account of the habits of this squid, at Newfoundland, 
and of the methods of capturing it there for bait. 

Enoploteuthis Cookii Owen. (See p. [53].) 

Trans. Zool. Soc. London, xi, p. 150, pl. 30, figs. 1-3; pl. 31, figs. 1-4; pl. 32, figs. 1-6; 

pl. 33, fig. 1 (restoration), June, 1881. 

Seppia unguiculata Molina, 1810 (no description). 

Enoploteuthis Moline D’Orbigny, Ceph. Acétab., p. 339. 

? Enoploteuthis Hartingii Verrill, this vol., p. [53], pl. 12, fig. 4; pl. 15, fig. 5, 1880. 

Professor Owen has very recently described in detail, and has given 

excellent figures of most of the existing parts of this large and remark- 

able cephalopod, which have been preserved so long and have so often 

been referred to, but hitherto have never been scientifically described, 

(see p. [53j). Itis to be regretted, however, that Professor Owen has 

neither described nor figured the dentition of the radula in a manner to 

enable it to be used as a systematic character. His statement in regard 

to it is of the most general kind, and shows only that there are seven 

rows of teeth. It is also a matter of surprise that he has not compared 

any of the portions described with the corresponding parts of the equally 

large and very closely allied Enoploteuthis, carefully described and 

figured by Harting in 1861 (see p. [53]|), and to which I have given the 

well-merited name, FE. Hartingii. It is not improbable that the two 

forms are really identical, but this cannot be certainly determined from 

the figures, because the corresponding parts are not always represented 

in the same positions, and it is uncertain whether the corresponding arm 

is preserved in the two cases. Harting figures, rather poorly, the teeth 

of the radula, which appear to be very peculiar, if his figure is correct, 

(see my Plate XV, fig. 5, ¢, d). 
The shape of the mandibles appears to be different in the two species, 

however, and the large hooks also differ in form. 
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LESTOTEUTHIS V._CHELOTEUTHIS V.—GONATUS Steenst. (non Gray). 

The second of Professor Steenstrup’s recent papers* contains a detailed 

discussion of Gonatus Fabricii Steenst., with which he also unites Ony- 
choteuthis Kamtschatica Midd., the type-species of my genus Lestoteuthis 

(see p. [70]). He may be correct in uniting these forms, for he states 

that he has received specimens that agree with Gonatus Fabricti, from 

the North Pacific.t Moreover, taking the characters of the genus Gon- 

atus, as now understood, by Professor Steenstrup, the description and 

figures of Middendorff’s species apply well to that genus, and my descrip- 

tion of Lestoteuthis well defines Gonatus Steenst., except for the mistake 

in regard to the tip of the pen. But when I proposed the genus Lesto- 

teuthis, no writer had ever so described Gonatus, and the data necessary 

for the correlation of the two species did not exist in the literature of the 

subject. I have already alluded (p. [79] and elsewhere) to some of the 
very serious errors of Gray, H. & A. Adams, and others, as to the gen- 

eric and even family characters of Gonatus.{ Professor Steenstrup, in 

his last paper, has exposed a greater number of errors, some of which 

are questionable. He has, however, been fortunate in securing speci- 

mens of larger size and in better condition than those examined by 
other writers, and has given good figures and a very full exposition of 

the characters of this very interesting species. Two excellent speci- 

mens were taken by our party, this season, on the “Fish Hawk.” One 

of these is anadult male; the other is young, with the mantle 30™™ long, 

The latter agrees well in size and form with the specimen described and 

figured by G. O. Sars, as Gonatus amenus, while the former agrees with 

Steenstrup’s figure of the adult G. Fabricii. But both differ decidedly 

from a Cumberland Gulf specimen, which is doubtless the real Gonatus 

amenus Gray, and has four rows of true suckers on all the arms, and no 
hooks. It does not appear that Steenstrup has seen this form. 

The fortunate acquisition of these specimens has enabled me to ascer- 

tain, for myself, not only that Professor Steenstrup is correct in consid- 

ering two of the forms that have been described from the North Atlantic 

as simply the young and adult of the same species, but also that all the 

*See note on p. [200]. 

+The figures, however, show differences in the form of the pen and caudal fin, which, 

if correct. may still indiate specific differences. 

tThe genus Gonatus, as established by J. E. Gray, if we judge by his description, 

was a very different group from what Steenstrup understands by it. Among the false 

characters given by Gray are the following: 1, It was said to have no eyelids; 2, to 

have no valve in the siphon; 3, to have no siphonal dorsal band. But he also says 

that it has nearly equal and si»ilar suckers in four series, on all the arms, ‘all with 

small circular rings”; and the elub was said to have ‘‘ranges of small, nearly sessile, 

equal-sized cups,” with one “large sessile cup, armed with a hook in the middle of 
the lower part.” Fyrom the fact that he received his specimens from Greenland (coll. 

Moller), we must believe that he actually had before him the real G. amenus. My 

specimen from Cumberland Gulf has the suckers as described by Gray, on all the arms. 

Most of Gray’s errors have been copied and adopted by Woodward, H. & A. Adams, 

Tryon, and many other writers. 
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essential and peculiar features of the armature, both of the sessile and 
of the tentacular arms, including the special, lateral connective suckers 
and tubercles of the club, are present, though minute, even in the very 

young individuals, such as described by G.O.Sars. The fact that these 

characters have been overlooked is undoubtedly due, in many cases, to 
the imperfectly preserved specimens that have been examined. This 

was, at least, the case with the only American specimens seen by me 

until this year. They had all been taken from fish stomachs, and had 

lost more or less of their suckers and hooks. 

A eareful and direct comparison of the adult G. Fabricii with the 

mutilated specimen which was last year described by me as Cheloteu- 

this rapax, has convinced me that they are identical, and, therefore, 

Cheloteuthis becomes a synonym of Lestoteuthis. Two of the charac- 

ters, viz: the supposed presence of two central rows of hooks on the 

ventral, as well as on the lateral arms, and the supposed absence of the 

small marginal suckers on the lateral arms, relied upon for character- 

izing Cheloteuthis, were doubtless due to post-mortem changes. The 

ventral arms had lost the horny rings of the suckers, and the soft parts 

had taken a form exceedingly like that of the sheaths of the hooks of 

the lateral arms. But by the careful use of reagents, I have been able 

to restore the original form of some of the distal ones sufliciently to 

show that they actually were sucker-sheaths. The third character, orig- 

inally considered by me as more reliable and important, was the exist- 

ence of the peculiar, lateral connective suckers and alternating tuber- 
cles on the tentacular club. This is now shown by Professor Steenstrup 

to be a character of his Gonatus. But no one had previously described 

such a structure in connection with that genus. Even inthe recent and 

excellent work of G.O. Sars, in which “G. amanus” is described in 

some detail, and freely illustrated, there is no indication of any such 

structure, although the armature of the club is figured (see my Plate 

XV, fig. 1b), nor is the difference between the armature of the ventral 

and lateral arms indicated.* 
Tadd a new description of the genus Lestoteuthis, and also of my 

largest example of L. Fabricii. 

LESTOTEUTHIS Verrill (revised). (See pp. [70], [78].) 

Gonatus Steenstrup, op. cit., pp. 9-26 (non Gray). 

Gonatus Verrill, Trans. Conn. Acad., v, pp. 250, 290, 1880 (non Gray). 

Lestoteuthis Verrill, Trans. Conn. Acad., v, p. 250, Feb., 1880; p.390, Oct., 1881. 

Cheloteuthis (Chiloteuthis by typ. error) Verrill, Trans. Conn. Acad., v, p. 292, Jan., 1881. 

Cheloteuthis Verrill, Bulletin Mus. Comp. Zool., viii, p. 109, March, 1881. 

Odontophore with only five rows of teeth. Mandibles very acute, 

strongly compressed. Lateral connective cartilages of the mantle are 

* According to Gray, in Gonatus all the sessile arms bear four rows of similar and 

nearly equal suckers; according to G. O. Sars they all have two central rows of 

sucker-hooks. My former description was based mainly on the figures and description 

of G. O. Sars, my only specimen, at that time, being an imperfect young Lestoteuthis, 

like that of Sars. 
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simple ridges; those of the siphon ovate. Nuchal olfactory crests one 

or more on each side, longitudinal. Caudal fin of adult, large, spear- 

shaped. Ventral arms with four rows of denticulated suckers. No 

trace of hectocotylization detected.* ‘Lateral and dorsal arms with two 

marginal rows of small suckers and two median rows of larger hooks. 

Tentacular arms with a central row of hooks, the two distal ones largest; 

with a large distal and two lateral groups of small suckers, in numerous 

rows; and with a lateral group of peculiar connective suckers, alter- 

nating with tubercles, near the lower margin, and a row of smaller ones 

extending for a long distance down the margin of the arm; upper mar- 

gin of the arm with a band of small, pediceled suckers along about half 

its length. Pen narrow, with a short, hollow, posterior cone. 
Gonatus Gray, typical (non Sars, Steenst.), differs in having on all the 

arms four rows of true suckers, all of which are similar, and have the 

marginal ring divided into a series of several sharp denticles on the 

higher side. This may be a sexual character, but the two forms should 

be kept separate, awaiting further evidence. Steenstrup does not give 

the sex of his specimens. 

Lestoteuthis Fabricii (Fabr.) Verrill. (See pp. [76], [79].) 

? Onychoteuthis Kamtschatica Middendortt, 1849. 

Gonatus Fabricii Steenstrup (pars), in Mérch, Faunula Molluscorum Ins. Feeré- 

erne, < Vid. Meddei. nat. For., 1867, p. 102; Faunula Molluse. Islandiz, 

< Vid. Meddel. nat. For., Kj6benhavn, 1868, p. 227. 

Gonatus Fabricii Morch (pars), in T. R. Jones, Arctic Manual, p. 130, 1875. 

Steenstrup, Oversigt over d. Kong]. D. Vidensk. Selsk. Forh., 1881. [Sep. 

copy, p. 26], pl. 1, figs. 1-7. 

Verrill, (pars) Trans. Conn. Acad., v, p. 291; this vol., p. [79]. 

Cheloteuthis rapax Verrill, Trans. Conn. Acad., vy, p. 293, pl. 49, figs. 1-1£; Bul- 

letin Mus. Comp. Zool., viii, p. 110, pl.2, figs. 1-1, 1881. 

Plate XV, fig. 1-1c, 2-2d, 3-3f, 4. Plate XLV, fig. 1-1d. 

Body elongated, tapering to an acute posterior end; anterior edge of 

mantle nearly even dorsally, with a slight median emargination; lat- 

eral angles well-marked, in line with the internal connective cartilage, 

which forms a long, simple, longitudinal ridge. Caudal fin broad, spear- 

shaped, broadest in advance of the middle; the lateral angles are well 

rounded; the tip is very acute; the anterior lobes are broadly rounded, 

projecting forward beyond the insertion. Head large, short, and broad; 

eyes large, occupying most of the sides of the head; eye-lids well de- 

veloped, thickened, with a narrow, oblique sinus. Siphon large, in a 

deep groove, with two stout, dorsal bridles; lateral connective cartilages 

large, long-ovate, posterior end broadest. One olfactory crest on each 

side, behind the eye, in the form of a low, longitudinal membrane; 

slight indications of another, lower down; a small, fleshy, flattened, 

projecting papilla near the auditory opening. The outer buccal mem- 

*My largest specimen, although apparently adult, is not sexually mature. An older 

specimen might be hectocotylized. 
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brane has seven distinct angles. Arms rather long and strong; trape- 
zoidal in section. The dorsal arms are considerably shorter than the 

others; order of length is 1, 2, 4, 3; the third is but little longer than 

the second pair; ventral arms decidedly more slender than the others. 
Ventral arms with four rows of.denticulated suckers (Plate XLY, fig. 

1c), those of the two inner rows larger; lateral and dorsal arms with 

two marginal rows of small suckers and two inner rows of larger in- 
curved hooks, inclosed, except at the sharp tips, in muscuiar sheaths, 

which have lateral basal expansions and short pedicels. (Plate XLV, 
fig. 1b.) Tentacular arms* long and strong, quadrangular; in my spec- 

imen they reach back beyond the base of the fin; the club is large and 

broad, with a long, narrow distal portion, having a strong dorsal keel; 
in the middle are two very large, curved hooks (figs. 1, 1a), the distal 

one smaller; proximal to these there is a row of five smaller hooks, de- 
creasing proximally, and between these and the large hooks there is, on 

one arm, a Single small sucker, on the other arm a single sucker takes 

the place of the proximal hook, while an odd, small sucker stands to 
one side of the row; along the upper margin of the club there is a broad 

band of small, denticulated suckers, on long pedicels, arranged in oblique, 

transverse rows of five or six; this band of suckers is interrupted oppo- 

site the large hooks; beyond the hooks a large group of similar small 

suckers covers nearly the whole distal portion of the club (Plate XLV, 
fig. 1); at the tip of the club there is a circle of small smooth suckers; 

along the lower margin of the middle portion of the club there is a band 

of small suckers, like those on the other margin; along the basal third 

of the margin and supported on a thickened marginal expansion of the 

club, there is a row of six special, smooth, connective suckers, at the 

inner ends of transverse, muscular ridges (fig. 1e); between and alter- 

nating with these suckers, there are deep pits and as many small, round 

tubercles, destined to fit the suckers and ridges of the other club; con- 
tinuous with these a row of similar, but smaller, sessile, connective 
suckers and tubercles extends down along the margin of the inner face 

of the arm, for about half its length, becoming smaller and more simple 
proximally; an irregular band, formed of two or three rows of small, 

pediceled and denticulated suckers, extends down the other margin of 
the arm, with some scattered ones along the middle. 

The pen (Plate XLV, fig. 1d) is thin, long and narrow; anterior part 

about half as wide as the middle portion, slender, concave, with thick- 
ened margins; the anterior end is very thin, acute; the two marginal 

ribs converge gradually, as they run backward, and unite near the pos- 

terior end; the widest part of the pen is a little behind the middle; the 

thin margins begin at about the anterior third, gradually increasing in 

*The figure given (Plate XV, fig. 3) of the somewhat injured tentacular club of 

the type of Cheloteuthis rapax represents the structure nearly correctly, but many of the 

small suckers and tubercles on the arm, below the club, had been destroyed, the edge 

above e’ is injured, and of the large hooks (a, a’) only the sheaths remain. 

S. Miss. 59 27 
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width to the widest part, when they still more gradually decrease pos- 

teriorly; but toward the end they expand into the obliquely hooded 

portion, or terminal hollow cone; this portion is strengthened by a dor- 

sal mid-rib, and by numerous small ribs which radiate forward from the 
tip, one on each side being stronger than the rest. In life, the cone 

contained part of the testicle, and at the tip a cartilaginous core. 

Length of pen, in alcohol, 133™™; greatest breadth, 7™™; of shaft, 2.56™™; 
Jength of cone, on shortest side, 7™™. 

General color of body, fins, head and arms, deep reddish brown, 

tinged with purple; back darkest; the color is due to large chromato- 

phores rather uniformly and closely scattered over the whole surface; 
on the arms and siphon they are smaller, but they cover all the surfaces 

of the arms, except the lower side of the tentacular arms and the face 
of the club. Total length, 263™™ (10.25 inches); length of mantle, 153™™ 
(6 inches); length of dorsal arms, 57™™; of 2d pair, 71™™; of 3d pair, 
7i=™; of 4th pair, 70™™; of tentacular arms, 100™; length of fin, 
from insertion, 63"™; from anterior lobe, 70™"; greatest breadth, 68™™, 

breadth of head, 29™™. 

Notes on the visceral anatomy of the male. 

Im its anatomy this species resembles Ommastrephes. The branchial 

cavity is very large, extending back nearly to the base of the fin; the 
median longitudinal septum is far back, gills very long, but not reach- 

ing the margin of the mantle, attached nearly to the tip; its structure 

is like that of Ommastrephes. Liver orange-brown, very large, massive, 
nearly as in Ommastrephes, but larger, extending back farther than the 

base of the fin. The circulatory and renal systems are similar to those 

of Ommastrephes, in most respects. The posterior aorta goes back some 

distance before it divides, about opposite the base of the fin, into the 
medio-ventral artery of the mantle, and a caudal artery. Two large 

ventral renal organs lie below and to each side of the heart, and blend 
together, in front of it, into a large mass, which has a pointed lobe 
extending forward; posteriorly two lobes extend back, as usual, along 

the posterior vene-cave. The first stomach is rounded and the second 

stomach is a large, long-pyriform sac; the intestine is long; the ink-sae 

is long-pyriform. The reproductive organs are small, indicating that — 

the specimen is still immature, and probably only one year old. The 

spermary or “testicle” is small (length 18™™, diameters 2™™ and 4™™), 

flattened, tapering backward, partly inclosed by the hooded portion of 

the pen, and with the anterior end attached laterally to the posterior 
end of the cecal lobe of the stomach. The prostate gland, vesicule- 
seminales and spermatophore-sac are small; the efferent duct is long 

and slender, extending forward over and beyond the base of the left 
gill. 
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MOROTEUTHIS Verrill. (See pp. [65], [70].) 

. Type, Onychoteuthis (or Lestoteuthis?) robusta, Trans. Conn. Acad., v, pp. 246-250. 
Moroteuthis Verrill, Trans. Conn. Acad., v, p. 393, Oct., 1881. 

After referring the type of Lestoteuthis to Gonatus (not of Gray), Pro- 
fessor Steenstrup admits that the gigantic species, L. (?) robusta V., is the 
representative of a distinct genus, to which he would restrict the name, 

Lestoteuthis. 

But LZ. Kamtschatica was especially given by me as the type of Lesto- 

teuthis, and the characters of the genus were derived eutirely from that 
species, while Z. robusta was referred to it only with great doubt, owing 

to the fact that its armature is almost unknown. ‘Therefore, if Lesto- 
teuthis hereafter becomes a complete synonym, it should be dropped, 
when it cannot be kept for its special type-species. For the gigantic 

species, I proposed (Amer. Journ. Sci., vol. xxii, p. 298, Oct., 1881) a 
new genus, Moroteuthis. 

This genus will have, as known characters: A long, narrow, thin 

pen, terminating posteriorly in a conical, hollow, many-ribbed, oblique 

cone, which is inserted into the oblique, anterior end of a long, round, 
tapering, acute, solid, cartilaginous terminal cone, composed of concen- 

tric layers, and corresponding to the solid cone of Belemnites in position 

and relation to the true pen; elliptical connective cartilages on the base 

of the siphon; nuchal, longitudinal crests, three, much as in Omma- 
strephes; eye-lids with a distinct sinus; caudal fin large, broad, spear- 

shaped; ventral arms with smooth-rimmed suckers at the base. The 

rest of the armature is unknown. 
Moroteuthis robusta is the only known species. 

Chiroteuthis lacertosa Verrill. (See p.[119].) 

Chiroteuthis Bonplandii? Verrill, Trans. Conn. Acad., v, p. 299 (non Verany). 

Chiroteuthis lacertosa Verrill, Trans. Conn. Acad., v, p. 408, pl. 56, figs. 1-1f, 

Nov., 1881. 
Plate XLVI, figs. 1-1f. 

A nearly complete male specimen of a Chiroteuthis, lacking only the 

tentacular arms and the distal portion of the left ventral arm, was re- 

ceived after the preceding pages were put in type. The stumps of the 

tentacular arms, remaining, bear the same kind of unarmed sessile 
suckers as did the arm described on p. [119], and figured on Plate 32, 

figs. 1-1b. It appears to be a new species, and is very distinct from C. 

Bonplandii. The sessile arms are very large in proportion to the head 

and body, and the ventral arms are much larger than any of the others. 

The body is small, obconic, tapering rapidly backward to the origin of 

the caudal fin, where it becomes very small, and continues to taper to 
the very slender posterior end. The median dorsal angle of the mantle- 

edge projects far forward, as a broad angular lobe; lateral angles 
rounded and not prominent. Caudal fin relatively large, as compared 
with the body, broad-ovate in outline, widest near the middle, tapering 
backward to an acuminate, slender tip; very broadly rounded laterally, 
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narrowing abruptly anteriorly; the anterior lobes are small, rounded, 
and project only slightly forward beyond the insertions. Siphon large, 

with a well-formed valve, far back from the orifice; dorsal bridles rudi- 
mentary. Connective cartilages on the base of the siphon, broad-cvate, 

ear-shaped, with two rounded prominent lobes projecting into its con- 

cavity, one posterior, the other ventral, so that the pit is three-cornered 

(fig. 1b). The corresponding connective cartilages of the mantle consist 

of two pits, separated by a prominent, triangular tubercle (fig. 1c). 

Head large, in proportion to the body, tapering backward from the bases 

of the arms. Eye§ large; lids thin and simple, without a distinct lach- 

rymal sinus. Behind and below each eye is a long (4™™), slender, clav- 
ate papilla (fig. 1f/), probably olfactory in function. 

The sessile arms are large and, except the ventral, unusually round- 

ed; the inner or sucker-bearing ieee are much less differentiated than 

usual, scarcely differing from the other sides in color, and bordered by 

only a slight or rudimentary membrane on each side; the rounded prom- 

inences from which the sucker-pedicels arise are also colored and not 

much raised. The dorsal arms are rather long and tapering, but much 

shorter and smaller than the others, slightly compressed, and with a 

slight median crest distally. The next pair are simiiar in form and 

structure, but considerably longer and larger. The third pair are much 

longer and larger, with the outer angles well rounded, and a strong me- 

dian crest extends nearly to the base, but is wider distally, where the 
arms are strongly compressed. The ventral arms are considerably 

longer and stouter than the third pair, and very different from all the 

others in form; they are strongly compressed in the direction parallel 

with the median plane of the head, and have the lower and outer angles 

well rounded, and the sucker-bearing face wide and scarcely differenti- 

ated from the lateral faces; but on the superior lateral side there is a 
wide and thick crest running the whole length of the arms, giving them 

a strongly and obliquely compressed appearance. The suckers on the 

ventral arms are smaller, fewer, and more distant than on any of the 

others; those at the bases are largest and three or four stand nearly in 

a single row; farther out, along the middle of the arm, they are dis- 

tantly arranged in two rows and rapidly become small. The left ventral 

arm shows no signs of being hectocotylized; the right one, however, 

has lost half its length by mutilation. On all the other arms the suck 
ers are regularly and much more closely arranged in two rows, and de- 

crease more gradually in size from near the base to the tips. 

The suckers on all the arms are similar in form; they are rather deep, 

narrowed at the rim, slightly constricted above the middle, and swollen 

below, and very oblique at the base; the pedicels are slender and nearly 

laterally attached; the horny rings are very deep and oblique, and 

strongly denticulated on the outer or higher side, but on all the arms 
they are smooth on the inner side; the median, outer denticles are long, 

slender, close together; laterally they become shorter, broader, acute- 
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triangular and curved forward. On the larger suckers (Plate XLVI, 
figs. 1d, 1e) the outer teeth are obtuse, but on the distal ones they become 

more slender and acute. The margins of the suckers are surrounded 

with small, elongated scales. 
The buccal membrane is thin and much produced, with the angles 

little prominent; it is attached to the arms by eight thin, but wide, 

bridles, the two superior ones united together near their origin. The 

web between the arms is rudimentary but distinct. The pen (fig. 1a) is 
very unlike that of C. Veranyi, as figured and described by D’Orbigny. 

It has a long, narrow shaft, of nearly uniform width, and a long poste- 

rior portion, a little wider than the shaft, corresponding in length to 

that of the caudal fin; at the commencement, this portion expands into 
narrow, free, incurved margins, but these unite quickly so as to form a 

long, narrow, angular, tubular portion, tapering to a very slender tip; 

this portion (fig. 1a’) has a distinct dorsal keel, with a groove each side 
of it, two dorsal angles, and a ventral angle along each side; the narrow 

shaft has a dorsal keel, with the sides bent down abruptly, nearly at 

right angles, and a little incurved, so as to produce a squarish keel 

above, with a deep angular groove below, while the very narrow mar- 

gins bend outward abruptly (fig. 1a’); the shaft increases very slightly 

in width, to near the subacute anterior end, but preserves the same 

form, and there is no distinct dilation of the margin anteriorly, such as 
D’Orbigny figures in the pen of C. Veranyi, nor does the posterior por- 

tion resemble his figure, though if spit open and flattened out it would 

resemble it more nearly. 
This specimen is an adult male, in the breeding condition, for its 

spermatophore-sac is much distended with spermatophores. The color 

is much like that of C. Veranyi. It is everywhere thickly specked with 

small, purplish brown chromatophores, except on the buccal membrane 

and the bases of the tentacular arms, where there are but few; the head, 

around the eyes, and the end of the siphon are darker; a row of very dis- 

tinct, rather large, round, dark purple spots runs along the inner surface 

of the ventral arms, just outside of, and alternating with, the upper row 

of suckers, which they about equal in size. 
Total length, to end of ventral arms, 383™™; to end of third pair, 

366™™; to end of dorsal arms, 298™™; tail to dorsal mantle edge, 125™™; 

to base of dorsal arms, 178"; length of dorsal arms, 120™™; of second 
pair, 150™™; of third pair, 188"™; of ventral, 205™™; length of caudal 

fin, 60™™; its greatest breadth, 41™™; breadth of head at eyes, 20; 
of dorsal arms, 7™™;, of third pair, 10™™; of ventral arms, 13™™; of 

bases of tentacular arms, 3""; diameter of largest suckers of lateral 
arms, 2.25™™. 

Brown’s Bank, off Nova Scotia, taken from the stomach of a cod (lot 

956). Presented to the United States Fish Commission by Capt. Wim. 

Dempsy and crew, of the schooner “Clara F. Friend,” June, 1831. 

The internal anatomy is somewhat peculiar in several respects, but will 

not be fully deseribed in this place. 
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The gills are short and broad, with very long lamella. The repro- 

ductive organs occupy a large part of the visceral cavity. The testicle 

is a large, thick, broad-ovate organ, with the two sides folded together 

around and closely united to the large cecal lobe of the stomach. The 

testicle does not extend back beyond the origin of the caudal fin, the 

visceral cavity being very narrow in that region. The prostate gland 

and vesicula seminalis are large and swollen, and the spermatophore-sac 

is also large. The efferent duct is large and long, extending far for- 

ward; it expands at the end into a spade-like form, with an acute tip; 

its orifice is oblique ear-shaped, situated on one side, near the end, and 
is protected by a lobe or flap. The stomach is saccular, and the large 

cecal lobe is not very long. The liver is thick. The posterior aorta 

goes far back, nearly to the origin of the fin, before dividing, for the 

median septum of the branchial cavity is placed far back. The ink-sac 

bas the ordinary pyriform shape. 

A second smaller specimen, which proves to be a young female, in ex- 
cellent preservation, was trawled by Lieut. Z. L. Tanner, on the “Fish 

Hawk,” October 10, 1881. This was taken, oft Delaware Bay, in 4385 

fathoms, (station 1048). 
This specimen agrees nearly with the type-specimen, described above, 

in the form and proportions of the body, head, arms, caudal fin, pen, 

ete.,and in the structure and denticulation of the suckers. The caudal 

fin is slightly broader in proportion, while the suckers are deeper and 

relatively smaller, especially those on the ventral arms, which are de- 

cidedly smaller than those on the lateral ones. They are finely and 

sharply denticulated on the outer edge, as in the type. 

The color is, however, quite different, for in this example the skin 

and flesh are translucent and beautifully specked with regular, round, 

often rather large, not crowded, dark brownish red chromatophores; 
the larger of these, especially on the under side of the fin and body, are 

ocellated; on the head and arms the chromatophores become smaller 
and more crowded, more nearly as in the type. The row of large dark 

purple spots, along the ventral arms, are, in this example, decidedly 

raised and wart-like. One of the tentacular arms is perfect. These 

are very long and slender, and bear, along their whole length, rela- 

tively large rounded, wart-like, dark purple, sessile suckers having a 

small central pit. These suckers are about two-thirds as broad as the 

diameter of the arm, and from close to the base of the arm to the dis- 
tal fourth they are separated by spaces mostly equal to about twice 

their diameter; distally they are less numerous. The tentacular club* 

*This arm differs considerably from the one described on p. [119] and figured on 

Plate XXXII, figs. 1-1, especially in having much more numerous sessile suckers 

along the whole length of the arm, and in having sharply denticulated suckerson the 

club. This may indicate that the latter belonged to a different species. But it is 

possible that the latter had suffered injury, before preservation, sufficient to eause 

these differences. 
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is well developed, with a broad marginal membrane along each side, 
having scolloped or notched edges. The club terminates in an ovate, 

subacute, dark purple, hollow organ, with its opening on the outer side 

of the arm. The suckers (Plate XLV, fig. 5) are regularly arranged in 

four rows. The stalk is long, with a dark purple, fluted summit sur- 

mounted by a very slender pedicel, bearing the sucker, which is hooded, 

with a lateral opening; the horny ring bears several slender, sharp 

teeth on the outer side, the central one being much the longest; the soft 
rim of the sucker is covered with many rows of small scales, the inner 

ones with acute tips. The lateral suckers do not alternate with the 

median, but the two arise close together, opposite each other, and in 

line with the teeth on the edge of the marginal membrane. The inner 

surface of the club is specked with brown chromatophores, and the 

marginal membranes are crossed by brown lines, corresponding to the 

notches in their edges. 
Total length to end of ventral arms, 194™™; to end of third pair, 150; 

to end of dorsal arms, 127; tail to dorsal mantle edge, 59; to base of 

dorsal arms, 86; length of dorsal arms, 41; of second pair, 56; of third 

pair, 69; of ventral, 110; of tentacular arms, 180; of club, 17; breadth 

of club, 5; length of caudal fin, 27; its greatest breadth, 24; of dorsal 

arms, 4; of third pair, 5; of ventral arms, 8; of bases of tentacular 

arms, 1.5; diameter of largest suckers of lateral arms, 1™™. 

This species differs widely from C. Bonplandii in the sessile arms, ete. 

It is much more nearly related to C. Veranyi, from which it differs de- 
cidedly in the pen; in the suckers; and in the caudal fin, if these parts 

are correctly deseribed and figured, for the latter. 

BRACHIOTEUTHIS Verrill. 

Trans. Conn. Acad., v, p. 405, Nov., 1881. 

Allied to Chiroteuthis. Differs in having the lateral connective car- 

tilages of the siphon simple, long-ovate, and the corresponding cartilages 

of the mantle in the form of simple, linear ridges; a rhombic caudal fin; 

pen with a simple, linear, anterior portion, suddenly expanding into a 

much broader, lanceolate, posterior portion, which is naturally infolded ; 

arms slender, the ventral ones not distinctly obliquely compressed ; 

tentacular club without a spoon-like cavity at tip. 

The siphon has a valve and dorsal bridle as in Chiroteuthis, and the 

suckers, so far as preserved, are similar, but those of the club are more 

numerous, and their pedicels apparently had a less prominent bulb be- 

low the sucker. 
In addition to the type-species, this genus probably includes the 

Chiroteuthis Bonplandii Verany, from the eastern Atlantic. 
C. Bonplandii, as figured, has a very similar pen, but the shape of 

the caudal fin is different, and the arms are more nearly equal in leng? h. 
The arms are also represented as having small swellings at the tips. 

Its tentacular arms are not known. 
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Brachioteuthis Beanii Verrill. 

Trans. Conn. Acad., v, p. 406, pins, figs. 3-3); pl. 56, figs. 2, 2a, Nov., 1881. 

Plate XLV, figs. 3-3). Plate XLVI, figs. 2, 2a. 

Male: Body rather small, tapering backward to an acute posterior 

end; dorsal mantle-edge with a broad obtuse angle; caudal fin large in 

proportion to the body, broad rhomboidal; outer angles prominent, 

anterior to the middle; the anterior lobes project forward considerably 

beyond the insertions, and are rounded. The form of the fin is much 

like that of Ommastrephes. Head thickened at the bases of the arms, 

not so large in proportion to the body as in C. lacertosa. Eyes large, 

eye-lids thin. Siphon large, with two strong dorsal bridles; internal 

valve broad, rounded, somewhat back from the orifice; connective car- 

tillages long-ovate, broadest behind (fig. 2a); dorsal cartilage of neck 

oblong, with a strong median ridge and two deep parallel grooves. 

Lateral cartilages of mantle (fig. 2) are simple linear ridges, extending to 

the edge of the mantle. Arms not very large, somewhat rounded, long 

and slender; the dorsal ones are much smaller and shorter than the others; 

two lateral pairs nearly equal in size and length, more than two-thirds 

the length of the mantle. Ventral arms shorter and much more slender 

than the lateral, more than half the length of the mantle; the ventral 

arms show but little of the compressed, oblique form, so conspicuous in, 

the preceding species, and the crest or fold of skin along the outer- 

ventral angle is narrow, thin, and not very conspicuous; the suckers on 

the ventral arms are in two alternating, not distant rows, often appear- 

ing almost as if in one row toward the base, where they become smaller, 

but are of the normal cup-shaped form, with finely denticulate rings and 

slender pedicels; the tips of both ventral arms are much injured, but 

small, normal, long pediceled suckers can be traced to the tip of the left 

arm; the right arm is denuded of its skin and suckers at the tip. The 

suckers of the four lateral arms are in two rather close rows, larger, 

oblique, low cup-shaped, attached by slender pedicels, which are some- 

what swollen just below the suckers; most of them have lost their 
horny rings; marginal membranes rudimentary. Web between the 

arms rudimentary. 

Tentacular arms very long and slender, in alcohol about twice the 

length of the mantle; a few scattered sessile suckers are found along 

the whole length of the arms; tentacular club well-developed, long- 

ovate, oblique, with a thick wrist and flat or concave sucker-bearing 

face; suckers small and very numerous, crowdedly arranged in many 

rows (probabiy sixteen rows or more), some of the middle ones larger 

than the rest; suckers not well preserved, but all appear to have been 
alike in form; pedicels long and slender, with a smooth and not very 

large swelling below the base of the sucker; the suckers have lost their 

horny rims, but the sheaths are shaped much like those of C. lacertosa, 

the distal portion being hood-shaped, with a lateral opening, while the 

basal part is swollen laterally. The tip of the club is simple, without 
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any such spoon-shaped appendage as is found in the preceding species. 

Buccal membrane large, with a free thin edge which scarcely forms 
angles. 

Pen (fig. 3a) with a narrow, linear anterior portion, consisting of more 

than half its length, decreasing in width backward, then suddenly ex- 
panding into the posterior portion, which is broad and thin, and infolded, 

so as to form a large, compressed posterior cavity; the anterior portion 

is concave beneath, with no mid-rib, the edges ex-curved and slightly 
thickened; when spread out and flattened the posterior portion has a 

lanceolate form, rather abruptly widening anteriorly and very gradually 

tapering backward, with a double midrib, and some delicate lines par- 
allel to it, while the lateral expansions are very thin and delicate. 

The teeth on the odontophore (Plate XLV, fig. 3b) form seven rows: 
the median ones have a large, acute, central, and two small lateral den- 

ticles; the inner lateral teeth have a large, acute inner denticle, and 
a very small outer one; the next to the outer teeth are somewhat stouter 
than the outermost, which are very acute and strongly curved; no mar- 

ginal plates were observed. 

Color of body mostly destroyed, in the typical specimens, but small, 
light purplish brown chromatophores are uniformly scattered over the 

parts best preserved; this is also the case on the head, siphon, and outer 

surfaces of the arms, where the skin is well preserved; scattered spots 
also occur on the inner surfaces, between the suckers. 

The male described above has the mantle 62™ long; length of caudal 

fin, 31; its breadth, 36; end of tail to base of arms, 85; length of dor- 

sal arms, 26; of second pair, 48; of third pair, 45 + (tips gone); of fourth 
pair, 35; of tentacular arms, 118; of sucker-bearing portion of club, 16; 

breadth of tentacular arms, 2; of club, 4; of lateral arms, at base, 3.5; 
of ventral arms, 3; diameter of eye-ball, 8; of largest suckers of 
lateral arms, 1.2; length of pen, 62; of anterior, narrow portion, 38; 

its breadth anteriorly, where widest, 2; where narrowest, 1.25; length 

of posterior portion, 24; its breadth, 8™™. 
The supposed female has lost the tail, but the arms are in better con- 

dition than those of the male; it differs from the male in having dis- 

tinctly smaller suckers on the lateral arms. Length of dorsal arms, 

27™™; of second pair, 44; of third pair, 46; of fourth pair, 37; of ten- 
tacular arms, 120; of club, 16™™. 

A larger specimen (station 994), which has lost its head and pen and 

therefore cannot be positively identified, has a much darker color. It 

is dark purplish brown over the whole body. 

Two typical specimens were obtained off Martha’s Vineyard, at sta- 

tions 1051 and 1033, in 255 and 183 fathoms; one, of doubtful identity, 
at station 994, in 368 fathoms, by the U. 8. Fish Commission, in 1881. 
All three were from fish-stomachs. 

This interesting species was named in honor of Dr. T. H. Bean, the 

ichthyologist, who took charge of the fishes on the ‘Fish Hawk” this 

season. 
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_ Histioteuthis Collinsii Verrill. (See p.[1?1].) 

Plate XXIII. Plate XXIV, figs. 3-7. Plate XXV, figs. 1, 1a. Plate XLV, figs. 6, 6a, 

The teeth of the odontophore originally described and figured (p. [123], 
Plate XXIV, fig. 6) were not the most developed of those on the same 

odontophore; therefore, I have prepared another figure (Plate XXIV, 

fig. 7). The pedicels of the larger suckers on the tentacular club are 

very peculiar. They are, when extended, long and remarkably stout, 

their diameter being more than half that of the sucker. They are 

cylindrical, and are capable of being invaginated to near the middle, 

so that they can be lengthened out or very much shortened by a sort of 

telescopic motion. The upper end is thick, and so fits the basal part of 

the broad sucker that it acts as a piston, very periectly. (Plate XXXYV, 

fies. 1, 1a.) 

Two additional examples of this interesting species have been re- 

ceived. The first is in nearly the same condition as, but is considerably 

smaller than, the one originally described. The head and arms alone 
remain, but these are well enough preserved to show the characteristic 

color-marks. It was taken from a cod, on the western part of the Grand 

Bank, N. F., by Captain Johnson and crew, of the schooner “ Augusta ~ 

Johnson” (lot 962). Presented to the U.S. Fish Commission, June, 1881. 
The last example also consists only of the head and sessile arms, and 

is not in so good condition as either of the others referred to. It is about 

as large as the one originally described. This was taken by Capt. Chas, 

Anderson and crew, of the schooner “Alice G. Wonson,” in 180 fathoms, 

near the northeast part of George’s Bank, October, 1881. 

Desmoteuthis tenera Verrill. ¥ 

Trans. Conn. Acad., v, p. 412, pl. 55, figs. 2-2d, pl. 56, fig. 3. 

Plate XLV, figs. 2-2d. Plate XLVI, fig. 3. 

Two small but perfect specimens of this new species were taken in 

the “trawl-wings”* this season, at station 952, in 388 fathoms. 
The specimens are both males, but show no positive evidence of hec- 

tocotylization. The eyes are very large and prominent, occupying the 

whole of the sides of the head, wide apart dorsally, but nearly in con- 

*The ‘“trawl-wings,” which were first invented and used by the U. S. Fish Com- 

mission, this summer, consist of fine nets attached to a support extending out from 

each end of the trawl-beam. When in use they are about two feet above the sea bot- 

tom. They are provided with an interior funnel-sbaped net to prevent the escape of 

animals captured. They have been of great value to us for capturing, and retaining 

in excellent condition, many kinds of free-swimming deep-sea animals, not otherwise 

obtainable, or if taken in the trawl crushed by the great masses of fishes, echinoderms, 

actinixw, etc., usually taken in every haul in those waters. 

Among the things captured in the ‘‘trawl-wings” are not only several cephalopods 

(including Alloposus, Lestoteuthis, Rossia), but Cymbulia calceolus, and other Pteropods; 

vast numbers of Sagiita, one of them bright orange-colored; numerous species of 

Copepod crustacea, some of them of great size; Schizopods; Salpw; Acalephs, in- 

cluding one very remarkable new form of Siphonophora, ete. 
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tact beneath; eye-lids thin, entire. The body is long, somewhat fusi- 

form, slightly smaller in advance of the middle. The tissues are exceed- 

ingly thin, delicate, pale, and translucent, so that the pen and other 
organs can be seen through the mantle. Anteriorly the edge of the 

mantle is directly attached to the head, medially, by a muscular com- 

tmissure, and there is no free edge (such as D’Orbigny figures in Taonius 

pavo) at the narrow middle portion of this band. This commissure is 
broader within the mantle, and there is another large, oblique, muscular 

commissure, extending forward to the edge of the mantle, on each side, 
extensively uniting the inner surface of the mantle to the sides of the 

siphon. These commissures leave only a rather narrow opening to the 

gill-eavity, on each side, and one small ventral one, and the interior 

ventral cavity is partitioned off from the lateral ones. 

The siphon is large, projecting forward between the lower sides of the 

large eyes; it has no valve in the ordinary place, but toward the base, 

on the dorsal side, there are two erect, rounded, ear-like flaps, each ac- 
companied by a prominent papilla (i), and farther forward a raised, me- 

dian, transverse fold, and a central papilla (i). (Plate XLV, fig. 2d.) 

The caudal fin is comparatively small, narrow-ovate, tapering to a 
short, blunt posterior end, and with the anterior lobes narrowed and 
searcely projecting beyond the insertions. 

Arms rounded, rather slender, tapering to slender tips; those of the 

third pair are much the longest, and like the second pair, bear along 

the distal half suckers much larger than the proximal ones; tips short, 

with few small suckers. The dorsal and ventral arms are about equal, 
and not much more than half as long as the third pair; they bear smaller 

suckers, in two rows, regularly decreasing distally. The second pair is 

intermediate in length between the first and third pairs, with two rows 
of larger suckers on the outer half, suddenly decreasing distally, with 

minute ones close to the tip. The large suckers (fig. 20, 2c) on the second 

and third pairs of arms are much larger than the others, but similar in 
form, deep cup-shaped, convex in the middle, obliquely attached, with 
a smooth horny rim, except on the distal ones, which have blunt denti- 

cles externally. There are about sixteen of these suckers on each of 

the lateral arms, but eight or ten are decidedly larger than the rest. 

The large suckers commence nearly at the middle of the arms and ex- 

tend to very near the tips. The third pair of arms have a thin median 

carina on the outer side, along the distal third. AU the arms have a 
wide marginal or protective membrane along the inner edges, outside 

the suckers; these membranes are strengthened by transverse thick- 

ened, muscular processes, opposite each sucker; between these the mem- 

brane recedes so that the edge is scolloped. The ventral arms have 

also a membrane along the outer, ventral angle. I am unable to detect 
any positive signs of hectocotylization, either in the dorsal or ventral 

arms. Perhaps the presence of the very large suckers on the lateral 
arms may be a sexual character, but if so, they are symmetrical on the 

two sides. 
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Tentacular arms (Pl. XLVI, fig. 3), rather stout, tapering from the 

thickened base, and in our specimens, equalling in size, and not much 

longer than, those of the third pair; club well developed, rather broader 
than the rest of the arm, with a dorsal keel and wide, marginal, protec- 

tive membranes; the suckers are arranged in four regular rows; the 

larger suckers are about equal in size to the larger ones of the dorsal 
arms; of these there are eight or nine in each row, the marginal ones are 

scarcely smaller than the median ones and similar in shape, but more 

oblique, all there suckers are cup-shaped, obliquely attached, with long 

pedicels; the marginal ring is denticulated all around, the teeth ou the 

outer or higher side being slender, sharp, and incurved; those on the in- 
ner side minute. The distal part of the club is short, and covered with 
four rows of small suckers, similar to the larger ones in shape and arma- 

ture; at the tip is a small group of minute suckers, apparently unarmed. 

At the proximal end of the club there is a group of small denticulated 

suckers, and four irregular rows of minute, connective suckers, attached 
by short pedicels, extend along the inner surface of the arm to the mid- 

dle or beyond; these are interspersed with minute tubercles, more dis- 
tinct distally, near the club. The outer buccal membrane is narrow, 

without distinct angles. 

The pen is very thin, pale yellow; the anterior portion is narrow and 

slender; the posterior portion, commencing opposite the origin of the 

fins, is lanceolate, with two faint, close ribs along the middle, and less 
distinct parallel lines each side of these; the tip is a hollow cone, about 

10™™ long. 

The teeth of the odontophore (Pl. XLV, fig. 2 a) form seven rows; the 

median teeth have a very large and long median denticle, and a small 

lateral one on each angle; the inner lateral teeth have a large inner and 

a very small outer denticle; the two outer rows of teeth are rather 

stout; a marginal row of rather ill-defined elliptical plates on each side. 

Color of mantle pale yellowish white, with scattered, conspicuous, 
round, or more or less elliptical, purplish-brown spots, 2 to 3™™ in diam- 

eter, and 5 to 10™™ apart. Eyes dark purplish or chocolate-brown; 

head, siphon, and outer surfaces of arms thickly specked with purplish 

brown chromatophores. 
The length of the largest specimen is 163"™, from end of tail to tip of 

third pair of arms; length of mantle dorsally, 116™"; mantle to base of 
dorsal arms, 11™™; diameter of eyes, 17™"; breadth of head across 

eyes, 30™™; breadth of body, 26™"; length of caudal fin, 45™™; its 

breadth, 28"™; length of dorsal arms, 20"; of second pair, 25™™; of 

third pair, 32™"; of fourth pair, 20™™; of tentacular arms, 35™™; of club, 

11™™; breadth of lateral arms, at base, 3.5™™; diameter of largest 

suckers, 2. 5™™. 
Off Martha’s Vineyard, 874 miles from Gay Head, station 952, in 385 

fathoms. U.S. Fish Commsssion, Aug. 4, 1881. 
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Notes on the visceral anatomy. 

Anatomically, this species closely resembles Desmoteuthis hyperborea. 
(See Plate XXV, fig. 1.) It has a similar short, thick, compressed, ovate 
liver, with the intestine in a groove along its ventral edge, and the small 
ink-sae imbedded in its antero-ventral surface. The gills are laterally 

placed, short, with long lamelle. The heart is small, irregularly tubular, 

oblique, with four angles or lobes where joined by the principal vessels. 

The efferent vessels from the gills are long and conspicuous, because the 
bases of the gills are distant from the heart. 

The alimentary tract consists of a short, narrow rectum, attached to 

the liver, and ending in a bilabiate aperture, guarded by two slender 

papille; of a long, rather wide, tubular portion, extending back to the 

base of the caudal fin, and covered, along the ventral side, with lateral 
rows of clusters of small follicular glands, which, near the liver, diverge 

into two, separate, large, lateral clusters; posteriorly, where the rows of 
follicles cease, there is a small, firm, bean-shaped glandular organ, lam- 
ellose within, probably serving as a gizzard; this is followed by a long 
tubular, or fusiform, more or less saccular stomach and a cecal append- 
age, running back nearly to the end of the body; at its anterior origin 

this cecal appendage is separated from the stomach by a constriction. 

The testicle is a rather small, slender, lanceolate organ, attached lat- 

erally, for its whole length, to the side of the cecal appendage. The: 

prostate gland and vesicule seminales have their usual position at the 
base of the left gill, but they are small and probably not fully developed; 

the efferent duct extends over and a short distance beyond the base of 

the gill, and is slender and pointed. The renal organs are very different 
from those of the common squids (Loligo and Ommastrephes). The pos- 

terior part of the anterior vena-cava becomes glandular in front of the- 

heart; there it parts, sending a long, smooth vein to the base of each 

gill; there each of these veins expands into an ovate renal organ, be- 
fore joining the branchial auricles. : 

Architeuthis Harveyi Verrill. (No. 27; see p. [201].) 

Since the preceding pages were put in type, I have been able to ex- 

amine the specimen* mentioned on p. [201]. 
This specimen was purchased by Mr. E. M. Worth, and preserved, in 

alcohol, at his museum, 101 Bowery street. New York, where I had a 

good opportunity to examine it, about two weeks after it had been put 

in alcohol. 

Although this is more nearly complete than any specimen hitherto 

brought to this country, the arms and suckers are not so well preserved 

* An account of this specimen, accompanied by a wood-cut, apparently copied from 

the photograph, was published in ‘‘ Harper’s Weekly” for December 10. This figure, 

though poor, gives a fair idea of the general appearance of the creature as it would 

look if lying flabby and collapsed on the shore. . The peculiar appearance of the cau» 

dal fin was due to mutilation of that organ. 
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as in some of the other examples. All the sessile arms have lost more 

or less of their tips, so that the actual length cannot be given, and 

many of their suckers are either injured or lost; the tentacular arms 
are also injured and most of the large suckers of the clubs are de- 
stroyed; the caudal fin was not only torn by handling, but one-half of 

it had, apparently, been destroyed and the wound healed before the 

death of the creature,* so'that its true form cannot be determined; the 
eye-balls were burst, and most of the pen was gone. 

The head, eye-lids, siphon, and front edge of the mantle are, however, 
in fair condition, and as these parts have not been well preserved in any 
of the previous examples, some new and valuable facts were learned in 

regard to the structure of these organs. 

Many of the following characters are of generic value: The eye-lids 

were large, not much thickened, and only slightly angulated, and with 
a shallow sinus; diameter of opening about 120™™ (4.5 to 5 inches). The 

transverse nuchal crests, behind the eyes, are distinct, but only slightly 

elevated; of the longitudinal ones, only one, on each side, is distinct, 

butitis short andnotvery high; the others (unless they had been rubbed 

off) are rudimentary. The siphon is large and broad; aperture, 102™™ 

(4 inches) broad, slightly bilabiate, with a broad valve within; dorsal 
bridles moderately developed. Siphon-pit shallow, smooth. Connective 

cartilages, on base of the siphon, simple, long-ovate, slightly oblique, and 

only a little concave. Connective cartilages on the sides of the mantle 

short, and close to the front edge, very simple, consisting of a short, 

slightly raised, longitudinal ridge. The dorsal angle of the mantle- 
edge projects forward considerably beyond the sides, as an obtuse angle ; 

the lateral angles are also distinct. The body is large and broad in the 

middle and anteriorly, but tapers very rapidly to the base of the caudal 

fin, which is relatively small. 

This specimen, when examined by me, measured as follows: Length 

of mantle, to the lateral angles of the front edge, 4.16 feet; from edge 
of mantle to inner base of ventral arms, 1.25 feet; circumference of 

body, 4 feet; length of caudal fin, tip to anterior end of lobe, 21 inches; 
breadth of one-half of fin, median line of tail fo outer edge, 8 inches; 
length of tentacular arms, 15 feet; of club, 2 feet; from first of the large 

median suckers to the tip, 20 inches; length of ventral arms (minus tips), 

4.66 feet; their circumference at base, 8.5 inches; length of the dorsal 
arms (minus tips), 4.5 feet; their circumference, 7.5 inches; circumfer- 

ence of second pair of arms, 7.5 inches; of third pair, 8.5 inches; diame- 
ter of largest suckers of sessile arms, .75 of an inch. 

The arms have a stout appearance, especially toward the base, and 

do not differ very much in size. In the form of the arms and in the 

structure of the suckers this specimen agrees essentially with those that 

* Owing to this fact, which was not understood by those who saw and figured 14 
at first, some of the cuts that have been printed give the tail very peculiar and re- 

markable forms. 
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I have already described. The mandibles are nearly black; their ante- 
rior alar edges have a deep notch and a prominent tooth. 

The color, which is partially preserved on the arms and ventral side 

of the body, agrees very well with that of Ommastrephes illecebrosus. 

The skin is bluish or pinkish, thickly specked with small purplish brown 

chromatophores. 

Architeuthis princeps? V. (No. 28.) 

In a letter from the Rev. M. Harvey, dated December 19, 1881, he in- 
forms me that he had been told by Mr. C. D. Chambers, magistrate of 
Harbour Buffet, Placentia Bay, N. F’., that a very large specimen of _ 

Architeuthis had been found on the beach at Hennesey’s Cove, Long 
Island, Placentia Bay, during the first week of November last. This 

was discovered by Albert Butcher and George Wareham, who cut a 
portion from the head. The specimen had been much mutilated by 

crows and other birds. The locality is uninhabited. The men esti- 

mated the length of the body and head at 26 feet, but this is probably 

too large an estimate. 

Oonspectus of the families, genera, and species of Cephalopoda included in 

this paper. 

In the following synopsis the species that have actually been proved 

to belong to the fauna of the northeastern coast of America, or the 

waters adjacent, are numbered serially. They have all been personally 

‘studied by me, except Taonius pavo. 

SuBcLASS DIBRANCHIATA. (See p. [73].) 

Orpver 1—DECACERA Blainville. (See p. [75].) 

OIGOPSIDA. (See p. [75].) 

The division called Oigopsid@ includes two very diverse groups, differ- 

ing very widely in their visceral anatomy, as well as in the structure of 

the eyes, siphon, and mantle connections. These may be called Teu- 

thidea and Taonidea. 
The former will include all the Oigopsid described in this paper 

except the Desmoteuthide. The Taonidea will include the Desmoteuthide 

and also several allied forms, which have usually been carelessly referred 

to Loligopsis. 

TEUTHIDEA Verrill. 

Eyes with free lids, not stalked. Siphon with a subterminal valve. 

Mantle attached to the siphon by free connective cartilages. Stomach 
large, pouch-like; intestine short; liver very large; ink-sac large. Pen 
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horny, well, developed, as long as the mantle. One of the ventral arms 

Is usually heetocotylized in the male. Arms with suckers, or with 

claws, or with both. 

Famity TEUTHID Owen (restricted). (See pp. [69], [75].) 

For a brief synopsis of the previously known genera of this family, 

see pp. [69-70]. . 

ENOPLOTEUTHIS. (See pp. [70], [203].) 

Enoploteuthis Hartingii Verrill. (Pp. [53], [203].) 

Enoploteuthis Cookii Owen = FE. Moline D’Orb. (Pp. [53], [203].) 

MOROTEUTHIS Verrill. (See pp. [70], [209}.) 

Moroteuthis robusta (Dall) Verrill. (Pp. [65], [209].) 

GONATUS Gray. (See pp. [204], [206].) 

Gonatus amcenus Gray. (Pp. [204], [206].) 

LESTOTEUTHIS Verrill (See pp. [70], [76], [78], [204], [205].) 

1. Lestoteuthis Fabricii (Licht.) Verrill. (Pp. [76], [79], [206]. ) 

FAMILy OMMASTREPHID.®. (See pp. [80], [201].) 

OMMASTREPHES. (See pp. [81-83], [202].) 

Ommastrephes (pars) D’Orbigny, Voy. Am. Mérid., 1835; Céphal. Acétab., p. 341. 

Tilec and Todarodes Steenstrup, Oversigt k. Danske Vidensk. Selsk. Forhand., 

1880, p. 90. 

2. Ommastrephes illecebrosus (Les.) Verrill. (Pp. [85], [202].) 

STHENOTEUTHIS Verrill. (See pp. [99], [201].) 

3. Sthenoteuthis megaptera Verrill. (P. [100].) 

Sthenoteuthis pteropus (Steenst.) Verrill. (Pp. [103], [107], [202].) 

4. Sthenoteuthis Bartramii (Les.) Verrill. (P. [112].) 

ARCHITEUTHIS (Steenst.) Harting, 1881. (See pp. [1-20], [23], [51-65], 

[114], [199].) 
Architeuthus Steenst., 1856 (no description). 

5. Architeuthis Harveyi Verrill. (Pp. [23-40], [114], [200-201], [219].) 

6. Architeuthis princeps Verrill. (Pp. [41-50], [114].) 

Architeuthis monachus (Steenst.). (Pp. [24], [51-62].) 

Architeuthis dux (Steenst.) Gervais. (Pp. [24], [51], [200].) 

Architeuthis Hartingii Verrill. (Pp. [53], [200].) 

Architeuthis Bouyeri Verrill. (Pp. [54-57 ].) 

Architeuthis (?) Mouchezi Velain. (Pp. [63-65].) 

Architeuthis grandis (Owen) Verrill. (Pp. [57-59], [200].) 

The number of the foreign species, mostly nominal and imperfectly 

known, will undoubtedly be much reduced when they become better 

known. Probably A. dux and A. Bouyeri are identical, but there is as 

yet no proper zoological description of either. The former has been 

very briefly described by Gervais, and Harting has published an out- 

line figure of one of the mandibles. 
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FamILy MASTIGOTEUTHID® Verrill. (See p. [114].) 

MASTIGOTEUTHIS Verrill. (See p. [115].) 

7. Mastigoteuthis Agassizii Verrill. (P. [115].) 

Famity CHIROTEUTHID Gray (restricted). (See p. [118].) 

CHIROTEUTHIS D’Orb. (See p. [118].) 

Chiroteuthis is the only genus in this family that has been hitherto 
recognized. 

8. Chiroteuthis lacertosa Verrill. (Pp. [119], [<09].) 

BRACHIOTEUTHIS Verrill. (See p. [213].) 
9. Brachioteuthis Beanii Verrill. (P. [214].) 

CALLITEUTHIS Verrill. (P. [117].) 
10. Calliteuthis reversa Verrill. (P. [117].) 

Calliteuthis ocellata (Owen) Verrill. (P. [202].) 

FAMILY HISTIOTEUTHID Verrill. (See p. [120].) 

HISTIOTEUTHIS D’Orbigny. (See p. [120].) 

11. Histioteuthis Collinsii Verrill. (Pp. [121, 216].) 

TAONIDEA Verrill. 

Eyes large, stalked or prominent, having free lids, but no-sinus. 

Mantle united to base of siphon and back of neck by three muscular 

commissures. Siphon large, without a true subterminal valve, but 

usually with special elevated processes, or flaps, in the basal portion. 

Stomach small, far back; intestine very long, covered with lateral fol- 

licular glands ; liver small, far forward; ink-sac small. Pen slender an- 
teriorly, as long as the mantle. Hectocotylized arm not observed. All 

the arms bear suckers. 

FAMILY DESMOTEUTHIDS Verrill. (See p. [124].) 

Body much elongated, mantle united to the neck by three muscular 

commissures. Siphon without a true valve, but with three peculiar, 
special thickenings, or raised processes,* in its basal portion. Eyes 

prominent. Intestine very long; ink-sac small. 

DESMOTEUTHIS Verrill. (See p. [125].) 

12. Desmoteuthis hyperborea (Steenst.) Verrill. (P. [126].) 

13. Desmoteuthis tenera Verrill. (P. [216].) 

TAONIUS Steenstrup (restricted). (See p. [129].) 

14. Taonius pavo (Les.) Steenstrup. (See p. [130].) 

MYOPSID D’Orbigny. (See p. [131].) 

This artificial division includes two very diverse groups, which not 

* Of these organs the median dorsal one is larger and more complicated than the 

others (see Pl. LV, fig. 2d, m; and fig. 4a). It seems to me probable that this organ 

is the true homologue of the foot of-gastropods. 

S. Miss. 59 28 
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only differ widely in the condition of the eyes, but also in the nature of 

the hectocotylization of the arms, and in anatomical characters. 

To one of these groups, containing the family Sepiolide, I propose to 

apply the name Sepiolidea. 

The other division, Sepidea, includes the families Sepide, Loliginide, 

Tdiosepide, and perhaps Spirulide; but the latter might, perhaps, be 

best placed with several fossil forms in a division of which it is the sole 

surviving genus. ; 

The integument extends entirely over the eye, and there is a pore in 

front of it. Pupil crescent-shaped. Body commonly elongated. Pen 

various, rarely absent, usually large, broad-lanceolate or ovate, either 

horny or calcareous (spirally coiled, tubular, and chambered in Spirula, | 

in which it is posteriorly situated). One of the ventral arms of the | 

male is usually hectocotylized. | 

SEPIDEA Verriil. 

Mantle usually with three connective cartilages, rarely with one 

(dorsal) or three muscular commissures. 

15. 

FAMILY LOLIGINIDA. (See p. [131].) 

LoLicgo Lamarck. (See p. [131].) 

Loligo Pealei Les. (P. [132].) 

16. Loligo (Lolliguncula) brevis Blainv. (P. [161].) 

SEPIOTEUTHIS D’Orbig. (See p. [163].) 

Sepioteuthis sepioidea D’Orb. (See p. [164].) 

SEPIOLIDEA Verrill. 

In this group the eye-lids may either be entirely free all around, or 

the upper one may be attached to the eye-ball. Pupil either round or 

crescent-shaped. Body short, obtuse. Fins lateral, separated. Pen 

‘small or rudimentary, sometimes absent. Sucker-rings smooth. Dorsal 
arms, in the male, usually hectocotylized, one or both. 

17. 

21. 

FAMILY SEPIOLIDAS. (See p. [165].) 

STOLOTEUTHIS Verrill. (See p. [165].) 

Stoloteuthis leucoptera Verrill. (P. [165].) 

Rossta. (See p. [167].) 

. Rossia megaptera V. (P. [173].) 

. Rossia Hyatti V. (P. [167].) 

. Rossia sublevis Y. (P. [170].) 

HETEROTEUTHIS Gray. (See p. [174].) 

Heteroteuthis tenera V. (P. [175].) 
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Orver I1—OCTOPODA Leach. (See p. [177].) © 

Famity PHILONEXIDA D’Orb. (See p. [178].) 

PARASIRA Sieenst. (See p. [178].) 

Vidensk. Meddel. Naturh. Forening, KjObenhavn, 1860, p. 333. 

22. Parasira catenulata Steenst. (P. [179].) 

Famity ARGONAUTID Cantr. (See p. [182].) 

ARGONAUTA Linné, 

23. Argonauta argo Linné. (P. [182].) 

Famiry ALLOPOSID Verrill. (See p. [180].) 

ALLOPOSUS Verrill. See p. [180].) 

24. Alloposus mollis Verrill. (P. [181].) 

Famity OCTOPODIDA D’Orb. (See p. [183].) 

OctTorus Lam. (See p. [185].) 

25. Octopus Bairdii Verrill. (P. [185].) 
26. Octopus lentus Verrill. (P. [191].) 

27. Octopus piscatorum Verrill. (P. [194].) 

28. Octopus obesus Verrill. (P.[193].) 

Octopus rugosus Bose. (P. [195].) 

Octopus vulgaris Lam. (P. [72].) 

Octopus punctatus Gabb. (P. [72].) 

ELEDONE Leach. (P. [183].) 

29. Eledone verrucosa Verrill. (P. [183].) 

FamIty CIRRHOTEUTHIDA Keff. (See p. [196].) 

STAUROTEUTHIS Verrill. (P. [196].) 
30, Stauroteuthis syrtensis Verrill. (P. [196].) 
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EXPLANATION OF THE PLATES. 

All the figures were drawn from nature by Mr. J. H. Emerton, except when other- 

wise stated. 
PLATE I. 

Figure 1.—Architeuthis Harveyi (No. 5). Head and arms; jnaturalsize. From a pho- 

tograph of the specimen when freshly caught. The back of the head rests upon an 
oar, so as to cause the beak to protrude, while the arms hang down in a reversed 
position, The diameter of the bathing tub was 38.5 inches: a, left, and a’, right 

ventral arms; J, left, and b’, right arms of the third pair; c, left, and ec’, right arms 
of the second pair; d’, right dorsal arm, mostly concealed behind the others; e, left, 

and e’, right tentacular-arms, folded several times over the oar; 7 to iv, the ‘club’; 

i to ii, the ‘wrist’; ii to iii, the part bearing large suckers; iii to iv, the terminal 

division; 0, the beak. 

Figure 2.—Part of the body and caudal fin of the same specimen; 4 natural size. From 

a photograph made at the same time with the preceding; u, mantle cut open; f, tip 

of tail; b, right, and J, left lateral lobes of the caudal fin. 

Prare i. 

Figure 1.—<Architeuthis Harveyi.—A restoration, 7s natural size, based on the preced- 

ing figures and on the specimens received. (See note, p. 9.) 

Prark wale 

Figure 1.—Architeuthis Harveyi (No. 5). Upper mandible ; natural size. 

Figure 2.—Lower mandible of same ; natural size; lacks a small piece at a. 

Figure 3.—Posterior part of the ‘pen’ of the same specimen; % natural size. The 

dotted lines indicate missing parts. 

Figures 4, 4a.—Architeuthis Harveyi. (Specimen No. 4.) The two sides of the broken 

lower mandibles; natural size. 
Figures 1 and 2 were drawn by Mr. J. H. Blake, from the alcoholic specimens; figure 

3 was restored and drawn by the author; figures 4 and 4a are camera-drawings by 

the author. 
PLATE IV. 

Figure 1.—Architeuthis Harveyi (No. 4). One of the larger suckers from the tentacular 

arms; natural size. From a dried specimen. 

Figure 1a.—Portion of the marginal ring of the same sucker, seen from the inside; en- 

larged. ; 

Figure 2.—The same. (No. 24.) Distal part of arm. Front view; natural size. 

Figure 2a.—The same. Front view. 50th sucker of 2nd pair of arms; enlarged 12 

diameters. The marginal scales are destroyed on one side. 

Figure 3, 3a.—Architeuthis Harveyi V. (No. 2). Horny ring of one of the marginal 
suckers of the club; 3, side view; 3a, the same, front view; enlarged 3 diameters. 

Figure 4.—Architeuthis Harveyi (No. 5). Suckers of tentacular-club; side view, natu- 

ral size; a, one of the larger suckers; b, one of the marginal suckers. 

Figure 5.—The same specimen. Horny marginal ring of one of the suckers from near 

the base of ventral arm; enlarged 2 diameters. 

Figures 6 and 6a.—The same specimen. One of the largest and least oblique of the 

horny rings from a sucker near the base of one of the Jateral arms; top and side 

views; enlarged 14 diameters. 

4 
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Figures 7 and 7a.—The same specimen. One of the rings from a medium-sized and 

more oblique sucker of the middle portion of the lateral arms; top and side views; 
enlarged 14 diameters. 

Figure 8.—The same specimen. Another ring from a more distal, srialler, and more 
oblique sucker, top view; enlarged 14 diameters. 

Figures 9 and 9a.—The same specimen. One of the horny rings from one of the 

smooth-rimmed, sessile, connective suckers on the ‘ wrist’ of the ‘club’ of the ten- 
tacular arms; top and side views; enlarged 3 diameters. 

Figures 10 and 10a.—The same specimen. One of the small suckers from the distal 

portion of the ‘club’, top and side views; enlarged 3 diameters. 

Figure 11.—The same specimen. Caudal fin; ¢) natural size; drawn from the pre. 
served specimen. 

Figures 4, 5 and 11 were drawn by the author, also figure 8, which is a camera 

drawing. The others are by J. H. Emerton. 

PLATE) Vi. 

Figure 1.—<Architeuthis Harveyi V. (No. 5). Teeth of the odontophore, from the an- 

terior portion; enlarged 18 diameters; a, median; 6, inner lateral; cand d, the two 

outer lateral teeth ; e, marginal plates. Drawn from detached teeth. 

Figure 2.—The same specimen. Teeth from farther back, on the dorsal portion of the 
odontophore. Lettering as in fig. 1. 

Figure 3.—The same specimen. Anterior portion of odontophore, showing the teeth 

nearly in their natural positions; enlarged about 3 diameters. 

Figure 4.—The same specimen. Portion of the membrane lining the palate, showing 
the teeth, and hard granules attached to it; enlarged. 

Figure 4a.—The same specimen. Two of the granules from the membrane lining the 
mouth ; enlarged 18 diameters. 

Figure 5.—The same specimen. Another portion of the lining membrane of the pal- 
ate; enlarged. 

Figure 6.—Architeuthis Harveyi V. (No. 24). Teeth of odontophore; a, median; &, 

inner-lateral; c, c’, and d, from two outer lateralrows; enlarged about 24 diameters. 

Drawn from detached teeth. 
Figure 7.—The same specimen. Portion of radula, showing most of three transverse 

rows of teeth; enlarged 18 diameters. 
Figure 8.—The same specimen. Otolith; a, side view; b, front view; much enlarged. 

All the figures are camera-drawings by the author. 

PLATE VI. 

Figure 1.—Architeuthis Harveyi V. (No. 24). Young. Pharynx and beak, with odon- 

tophore; 0, esophagus; natural size. 

Figure 2,—The same. Distal part of tentacular-arm, with club; natural size. 
Figures 3 and 3a.—The same. Segment from distal portion of left arm of the third 

pair of sessile arms, front view; 3a, the same, side view; natural size. 
Figure 4.—The same. Basal portion of right arm, of second pair. Front view; 

natural size. 

PuaTE VII. 

Figure 1.—4rchiteuthis princeps V. Side view. Restored mostly from No. 13; j; natu- 

Tal size. 
Figure 2.—Sthenoteuthis pteropus V. Side view of the specimen from Bermuda; 4 natu- 

Tal size. 
Figure 2a.—Caudal fin of the same specimen. Dorsal view; } natural size. 



438 | REPORT OF COMMISSIONER OF FISH AND FISHERIES. [228] 

PuatTeE VIII. 

Architeuthis princeps V. (No. 14). General figure ; from the recently preserved speci- 

men; restored in accordance with the measurements of the freshly caught speci- 
men; j, natural size. Drawn by the author. 

PEAwE EX, 

Figures 1 and la.—Architeuthis princeps Verrill (No. 14). A marginal ring from one 

of the large suckers of the tentacular-arm; 1, side view, enlarged 1} diameters; la, 
portion of the rim; enlarged 3 diameters. 

Figures 2 and 2a.—The same specimen. One of the medium-sized, oblique rings of a 
sucker from the distal part of a sessile arm; enlarged 14 diameters; top and side 

views. 
Figures 3 and 4.—The same. Top and side views of one of the smaller and more dis- 

tal rings, from a sessile arm; enlarged 3 diameters. 

Figures 5 and 6.—The same. Top and side views of a complete sucker, with its pedi- 

cel, from the middle of a sessile arm; enlarged 1} diameters. 

Figure 7.—The same. Top view of one of the smaller, very oblique, distal sucker- 

rings, from a sessile arm; enlarged 3 diameters. 

Figure 8.—The same. Portion of the horny ring of a medium-sized sucker from the 
middle of a sessile arm; top view; enlarged 6 diameters; from a camera-drawing. 

Figure 9.—The same. Side view of the horny ring of one of the largest and least 
oblique of the suckers from near the base of the lateral arms; enlarged 1} diam- 

eters. 

Figure 10.—The same. Side view of the horny ring of one of the marginal suckers 
of the tentacular-club ; enlarged 3 diameters. 

Figure 11.—<Architeuthis princeps (No. 13). Portions of the horny ring of one of the 
large suckers of the tentacular-arm, much enlarged; a and 6, portions of the mar- 

gin, from the outside; c, portion seen from the inside. 
Figures 8 and 11 are camera-drawings by the author; all the others are by J. H. 

Emerton. 

PLATE X. 

Figure 1.—Architeuthis princeps V. (No. 14). Caudal fin from beneath ; from the spec- 
imen a few days after it had been placed in alcohol; about } natural size. 

Figure 2.—The same specimen. After it had been preserved several months in strong 

alcohol; about 4 natural size. 
Figure 1 was drawn by J. B. Holder, M. D.; figure 2 by the author. 

PLATES. 

Figure 1.—Architeuthis princeps VY. (No. 10). Upper jaw; natural size. 

Figure 2.—The same. Lower jaw; the dotted line shows the parts that are present 

on the opposite side. 

Figure 3.—Architeuthis princeps (No.1). Partof lower jaw; side view; natural size. 

Figure 3a.—The same. Front view; natural size, The rest of this beak had been 

destroyed. 

Figures 1 and 2 were drawn by the author; figure 3 by J. H. Emerton. 

PLATE XII. 

Figure 1.—Architeuthis Hartingii V. Lower mandible, showing the anterior portion 
only; natural size. 

Figure la.—The same. Section of a sucker from a sessile arm of the same specimen; 
1b, horny ring of the same; natural size. After Harting. 

Figure lc.—The same. Teeth on the radula. After Harting. 
Figure 2.—Architeuthis dux Steenstrup. Lower mandible; natural size. Copied from 

Harting’s figure, after Steenstrup. 
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Figure 3.—Architeuthis monachus Steenstrup (Type specimen). Lower mandible; natu- 
ral size. After Steenstrup. 

Figure 4.—Enoploteuthis Hartingii Verrill. Anterior portion of jaws; natural size, 
After Harting. 

Figure 5.—Moroteuthis robusta Verrill. Section of the solid, terminal cone of the pen; 
nattral size. 

PLATE XIII. 

Figure 1.—Moroteuthis robusta (Dall) V. Side view of one of the specimens, as fonnd 

on the beach; .4, natural size. 

Figure 2.—The same. Dorsal view. The dotted lines indicate portions of the arms 
that had been destroyed; 4; natural size. 

Figure 3.—The same. Side view of the head and siphon, with the anterior part of 

the mantle, cut open; e, the eye; s, siphon; 0, o’, 0”, the three nuchal olfactory 

crests ; ¢, c’, c’’, the connective cartilages attaching the mantle to the neck; ¢, late- 

ral cartilage of mantle ; c’, lateral cartilage at base of siphon; c’’, dorsal cartilage 
of neck; m, m’, cut edge of mantle. 

Figure 4.—The same. The entire dorsal ‘pen’; side view; 2, natural size. 
Figure 5.—The same. Ventral view. 

Figure 6.—The same. A portion from the middle of the ‘pen’, less reduced. 

All the figures were made from the fresh specimens by Mr. W. H. Dall. 

PLATE XIV. 

Figure 1.—Moroteuthis robusta (Dall) Verrill. Odontophore; side view; enlarged 38 

diameters. 

Figure 2.—The same. Part of a row of the teeth from near the anterior bend of 

the odontophore; enlarged 22 diameters; a, median tooth, front view; a’, side 

view of same; 8, first lateral; b’, the same, side view; c, second lateral, front 
view; d, outer lateral, front view. 

Figure 3.—The same. One of the inner lateral teeth, side view; enlarged 54 diameters. 

Figure 4.—The same. Median tooth, side view; enlarged 54 diameters. 
Figure-5.—The same. Upper mandible, natural size. 

Figure 6.—The same. Lower mandible, natural size. 

Figure 7.—The same. Anterior end of terminal cone, showing a portion of the post- 

erior end of the ‘pen’ inserted into it; 4 naturai size. 
Figure 8.—The same. Section of a ventral arm, close to the base; natural size; a’, 

one of the suckers, side view; b and b’, marginal membranes; c, crest or men- 

brane along outer angle; e, median vein, near inner surface. 

Figures 1 to 4 are camera-drawings by the author; the rest are by J. H. Emerton. 

PLATE XY. 

Figure 1.—Lestoteuthis Fabricit Verrill. Young. Pen; enlarged 2 diameters. Copied 

from G. O. Sars as Gonatus amenus. 

Figure la.—The same. Part of odontophore. Copied from G. O. Sars. 

Figure 1b.—The same. Portion of tentacular club, front view; enlarged. Copied 

from G. O. Sars. 

Figure 2.—The same. Young. General figure, dorsal view; enlarged 2 diameters 
From an American example. 

Figures 2a, 2b.—The same. _Front and side views of one of the suckers from the outez 

rows of a lateral arm of the same specimen. 

Figures 2c, 2d.—The same. Front and side views of a hook-sucker from the median 

rows of the same arm. 
Figure 3.—Lestoteuthis Fabricii Verrill (Cheloteuthis rapax). Club of tentacular arm,. 

front view ; enlarged 2 diameters. The horny hooks are lost from the claws 4, a’, 
a’’; b, c, small lateral suckers; d, d’, small suckers of distal portion; e, e’, connec-- 

tive suckers and tubercles, 
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Figure 3a.—The same specimen. One of the suckers corresponding to c of figure 1, 
front view; much enlarged. 

Figure 3b.—The same specimen. A small sucker, corresponding to d of figure 1. 

Figures 3c, 3d.—The same specimen. Front and side views of one of the claws, with 
its enclosed horny hook or ‘nail’, from the middle of a lateral arm; enlarged 8 diam- 
eters. 

Figure 3e.—The same specimen. Connective cartilage from base of siphon, front 

view ; enlarged 2 diameters. 

Figure 3f.—The same specimen. Beak and pharynx, side view; enlarged 2 diameters. 

Figure 4.—The same specimen. ‘Teeth of the odontophore ; enlarged 22 diameters. 

Figure 5.—Enoploteuthis Hartingii Verrill. Two hooks, a, 6, from the arms, side views; 

c, d, median and lateral teeth of the odontophore. After Harting. 

Figure 6.—Onychoteuthis Banksii. One of the large hooks from the middle of the club; 

a, side view; a’, front view; 5, b’, corresponding views of one of the smaller hooks 
of the club; c, side view; c’, front view of horny ring from one of the small suck- 

ers in the proximal cluster of connective suckers and tubercles of the club; enlarged 
6 diameters. 

PLATE XVI. 

Figure 1.—Sthenoteuthis megaptera Verrill. Type specimen. Body seen from beneath; 

$ natural size; from the alcoholic specimen. 

Figure 2.—The same specimen. Part of the membrane lining the palate; enlarged 8 

diameters; a and b are from different places. 

Figure 3.—The same specimen. Asingle row of teeth from the odontophore; enlarged 

8 diameters. 

Figure 4.—The same specimen. Teeth from the odontophore; enlarged 16 diameters; 

a, two median teeth; bd, inner lateral teeth; c and d, teeth of the two outer lateral 

rows. Drawn from the detached teeth. 

Figure 5.—The same specimen. Two of the outer lateral teeth, profile view; enlarged 

16 diameters. 

Figure 6.—The same specimen. Several lateral teeth in their natural sequence; 
enlarged 16 diameters. 

Figure 7.—The same specimen. Two tecth from the next to the outer row; enlarged 

16 diameters. 

Figures 8 and 8a.—The same specimen. Twenty-second sucker of a ventral arm; 

front and side views, enlarged 2 diameters. 

Figure 9.—The same specimen. One of the largest suckers from the club of the ten- 

tacular arm; front view; enlarged 2 diameters. 

Figure 10. Sthenoteuthi is eq untonNe from George’s Bank. Large sucker from tie ten- 

tacular club, front view; enlarged 2 diameters. 

Figures 8, 8a, and 9 are i J. H. Emerton; the others are by the author; 2 to7 are 

camera-drawings. 

PLATE XVII. 

Figure 1.—Sthenoteuthis megaptera Verrill, from George’s Bank. Beak and inner buccal 
membrane, front view; natural size. 

Figure 2.—The same. Another specimen. Side view of jaws and odontophore; nat- 

ural size. 

Figure 3.—Sthenoteuthis pteropus Verrill, from Bermuda. Jaws; a, upper; 6, lower 

mandible; natural size. 

Figure 4.—The same specimen. Isolated teeth from odontophore; enlarged 25 diame- 

ters; a, median teeth, front view; b, inner lateral; c, middle lateral; d, outer lateral 

tooth. 

Figure 5.—The same specimen. Anterior end of the pen; natural size. 

Figure 5a.—Posterior end of the same pen. 
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Figure 6.—The same specimen. Connective cartilage from the base of the siphon; 
natural size. 

Figure 7.—The same specimen. ‘Transverse sections of some of the arms ; a, of dorsal; 
b, of second pair; ¢, of third pair; natural size. The suckers are omitted. 

Figure 8.—The same specimen. Rings of suckers of the sessile arms, enlarged 2 diam- 
' eters; a, a’, side and front views of the 15th and 13th suckers of a ventral arm; b, b’, 

side and front view of one of the largest suckers of a lateral arm; ¢, c’, side and 
front views of one of the larger suckers of a dorsal arm. 

Figure 9.—The same specimen. Part of the border of one of the larger suckers (12th) 

of the second pair of arms; more enlarged, showing part of the dentate edge of the 

horny ring, with a portion of the circle of small plates, attached to the membranous 

border. 
Figures 4 and 7 are by the author; fig. 4 is a camera-lucida drawing. 

PLATE XVIII. 

Figure 1, la.—Ommastrephes illecebrosus V. Young male from Provincetown, Mass. 

General figure of ventral side; $ natural size; la, club of the right tentacular arm, 

front view; 14 natural size. 

Figure 2.—The same. Club and part of tentacular arm, of a larger female specimen; 

enlarged 14 diameters. 
Figure 3, 34.—The same. Hectocotylized right ventral arm of a large male specimen, 

from Eastport, Me., showing the sexual modification of the suckers and their 

peduncles toward the end of the arm; 3a, transverse section of the modified por- 

tion of the same. 
Figure 4.—The same. Pen of a young specimen; $ natural size. 

Figures 5 and 5a.—The same. Side and front views of a large sucker of the lateral 

arms; enlarged § diameters. 
Figures 6 and 6a.—The same. Side and front views of a smaller distal sucker of the 

lateral arms; enlarged } diameter. 

Figure 7—The same. 9. Side view of the horny ring of one of the largest suckers 

of the club; enlarged 32? diameters. 
Figure 8.—The same. From Eastport, Me. Part of the teeth of the odontophore, in 

their natural positions; enlarged 10 diameters; a, median teeth; b and Db’, inner lat- 

eral teeth; c, middle lateral teeth; d, outer lateral teeth. 

IP TAT NeloXe. 

Figure 1.—Ommastrephes illecebrosus. Male,4 natural size. Opened on the ventral side. 

The peritoneal membrane, most of the renal organs on the right side, and the repro- 

ductive organs, except the testicle (tf), have been removed. M, mantle cut open; 

F, caudal fin; P, posterior part of pen; S, stomach; S’, cecal lobe; H, systemic 

heart; c, the eye; b, olfactory or nuchal crests; d, siphon; f, f, connective cartilages 

on the base of the siphon; f’, f’, connective cartilages of the mantle, which fit into 

JS, f; m’, lateral muscles of neck; g, g, gills; J, liver; i, ink-sac; h, intestine or rec- 

tum; ao, anterior aorta, going to head; bo, efferent branchial vessel; 0, median ven- 

tral artery of mantle; 0’, o’, lateral arteries going to mantle and fins; au, branchial 
auricles; v c, anterior vena-cava; vec’, posterior vena-cava of left side (the right one 

has been removed); 7 7, saccular ventral renal organs; 7’, more compact glandular 

(renal) organ, connected with the posterior venx-cave; t, testicle or spermary; p’’, 

hooded posterior tip of pen, inclosing the end of the spermary. From an aleohoie 

specimen. 
Figure 2.—The same. Jaws; enlarged 1} diameters ; a, superior; b, inferior mandible. 

Figure 3.—The same. Part of the teeth of the odontophore in their natural positions, 

enlarged 25 diameters; a, median teeth; b and b’, inner lateral teeth; c, middle lat- 

eral teeth; d, outer lateral teeth. 
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Figure 4.—The same. Side view of the head and siphon, after removal of part of the 

mantle, # natural size; 1, 2, 3, 4, bases of 1st to 4th pairs of sessile arms; ¢ a, base of 

tentacular arm; m, mantle; b, b’, olfactory crests around the ear; d, siphon; f, f, 

one of the connective cartilages for attaching it to the mantle. 

Figure 4a.—The same. Lateral connective cartilage, n, on the inside of the mantle, 

which fits closely into the cartilage pit (f) on the base of the siphon. 

Figures 5 and 5a.—The same. Side and front views of one of the larger suckers of 

the lateral arms; enlarged 4 diameters, 

Figures 6 and 6a.—The same. Side and front views of a smaller distal sucker of the 

lateral arms; enlarged 4 diameters. 

Figure 3 is from a camera-lucida drawing by the author. 

PRATER xexe 

Figure 1.—Ommastrephes illecebrosus Verrill. Female; less than natural size. Letter- 
ing as in Plate 19, figure 1, with the following additional letters: b’’, lower nuchal 

facet, with the auditory pore; wu, urethreal openings in the peritoneal membrane, 

communicating between the gill-cavity and the visceral cavity, containing the renal 

organs, r, r; vc’, lateral pallial veins, or vene-cave; ov, ovary; o d,od’, right and 

left oviducts; o p, the anterior opening; 0 x, « x, nidamental glands. 

Figure 2.—Loligo Pealei, var. pallida. Anatomy of the alimentary canal, &c.; } nat- 

ural size. The organs are shown nearly in a dorsal view, except the jaws, which 

are viewed from the side and in section; b m, buccal membrane ; 3 m, section of supe- 

rior mandible; im, of inferior mandible; 0 d, of odontophore, with teeth; 0 e, oe’, 

cesophagus; s g, salivary glands; sd, salivary duct; g 1, subesophageal ganglion; 

11, liver; ao, ao, anterior aorta, running parallel with the @sophagus along and 
through the liver; §, first stomach ; 8’, second stomach or cecal appendage; S”’, third 

stomach, strongly plicated within; h, intestine or rectum; h’, anal orifice and papil- 

le; i, ink-sac; i’, orifice of its duct; H, ventricular heart; bo, cut end of one of 

the branchio-cardiac vessels; g 0, genital artery, going to testicle; so, so, branches 

of gastric artery; t, testicle or spermary; v d, vas deferens; p 7, prostate gland and 

vesicule seminales; ss, spermatophore-sac; p, ‘penis’ or efferent duct. 

(PAI OXee 

Figure. 1.—Mastigoteuthis Agassizii Verrill. Dorsal view; slightly enlarged. 

Figure 16.—The same. Pen; ventral view; enlarged 2 diameters. 

Figure le.—The same. Side view of the same pen. 

PLATE XXII. 

Figure 1.—Calliteuthis reversa Verrill. Ventral view; natural size. 

Figure la.—The same. Beak, buccal membranes and base of arms; front view; nat- 

ural size. 

Figure 1b.—The same. One of the larger suckers from a lateral arm; much enlarged. 

Figure lc.—The same. Pen; ventral view; somewhat enlarged. 

Figure 2.—Mastigoteuthis Agassizii Verrill. Front view of the beak, buccal mem- 

branes (b, d), and bases of the arms; enlarged 2 diameters. 

Figure 2a.—The same. Side view of head, siphon, and anterior part of mantle, 

showing the cartilage (c), on the inner surface of the mantle, which interlocks with 

¢ on the base of the siphon; e, olfactory (?) papilla near the ear; p, an aquiferous 

pore (?); 8, siphon; ta, base of tentacular arms; 1, 2, 3, 4, bases of corresponding 

pairs of arms. 

Figure 23.—The same. Portion from near the end of one of the tentacular arms ; en- 

larged 16 diameters. 

Figure 2c.—The same. Suckers from the tentacular arm; much enlarged; a, side 
view; a’ and a”, front views. 
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Figure 2d.—The same. One of the suckers from the middle of a lateral arm; front 
view ; much enlarged. 

Figure 2e.—The same Three rows of teeth on the radula, in their natural posi- 
tions; enlarged neasly 50 diameters. 

PuaTE XXIII. 

Histioteuthis Collinsii Verrill. Side view of the head and arms; from the preserved 
specimen ; 3 natural size. Drawn by J. H. Emerton. 

PLATE XXIV. 

Figure 1.—Desmoteuthis hyperborea V. Ventral view of a female; } natural size. 

Figure 2.—The same specimen. Dorsal view of the head and arms. Part of the arms. 

are imperfect. 

Figure 2a.—The same. One of the arms, left of the third pair; natural size. 

Figure 2b.—The same. One of the larger suckers from the middle of third pair of 
arms; front view; enlarged 8 diameters. 

Figure 3.—Histioteuthis Collinsii V. Original type. One of the tentacular arms; 
front view; ~ natural size. 

Figure 4.—Beak of the same specimen; a, upper; b, lower mandible; natural size. 

Figure 5.—Suckers of the same specimen; a, side, and a’, front view of one of the 

larger suckers of lateral arm; }, side, and b’, front view of a distal sucker; enlarged 

2} diameters. 

Figure 6.—The same specimen. Teeth of the odontophore ; isolated and enlarged 25 

diameters; a, median; b, inner lateral; c, and d, outer laterals; e, marginal plate; 

h, g, and f, other views of the lateral teeth. The teeth are not drawn in their natu- 

ral positions. 

Figure 7.—The same specimen. Teeth on the radula in their natural positions; en- 
larged 22 diameters. 

Figure 6 is from a camera-lucida drawing by the author. 

PLATE XXV. 

Figure 1.—Desmoteuthis hypoborea Verrill. Female; about 4 naturalsize. Specimen 

opened on the ventral side. M, mantle; F, caudal fin; P, P’, posterior part of pen; 

c, ¢, eyes; d, siphon; do, aperture of same; d’’, base and posterior entrance of same ; 

f', commissure attaching the siphon to the mantle laterally; g, 9, gills; 7, ink-sac ; 

8’, first stomach, or gizzard; S, S, lobes of stomach; 8’, cecal lobe; J, 1, long, tu- 
bular intestine, plicated within, and with clusters of follicular glands externally 

along the sides; h, rectum; j, liver; H, systemic heart or ventricle; b 0, branchial 

efferent vessels; a, u, branchial auricles; v c’’, posterior vena-cava; 7’, renal or- 

gans; ov, ovary; ov’, some ovules larger than the rest; op, op’, right and left ovi- 

ducts; x’, nidamental glands of the oviducts; xa, xz’, accessory nidamental glands. 

From a somewhat mutilated specimen. 

Figure la.—The same. Pen; ventral view; + natural size. 

PLATE XXVI. 

Figure 1.—Zoligo Pealei Lesueur. Female from Vineyard Sound. Ventiai view; + 

natural size; 1, dorsal arms; 2, 3, 2d and 3d lateral arms; 4, ventral arms; ¢, ten- 

tacular arms; a, ventral olfactory crests around the ear; e, eye; p, aquiferous pore; 

8, siphon. 

Figure 2.—The same. Tentacular aim of a large male; enlarged 14 diameters. 

Figures 3, 3a.—Front and side views of the hectocotylized left ventral arm ofa male, 

showing the sexual modifications »f the suckers and their peduncles, toward the 

tip; enlarged 1} diameters. 
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Figure 4.—The same. Female; front view of the beak and buccal membranes; nat- 

ural size; m, mandibles; jf, inner fold; e, second fold of the buccal membrane; a, 

dorsal; %, c, lateral; d, ventral angles of the outer buccal membrane, with their 

small suckers; s, peculiar horseshoe-shaped tubercle, for the attachment of the sper- 

matophores during copulation. 

PLATE XXVII. 

Figure 1.—Loligo Pealei, var. borealis. Female specimen, from Annisquam, Mass. Pen; 

natural size. Represented as flattened to show the full width of the thin portion. 

Figure 2.—Loligo Pealet Les. Female specimen, from Vineyard Sound. Pen; natu- 

ral size; represented as before in the same manner. 

Figure 3.—The same. Pen of a young specimen from Vineyard Sound; natural size. 

Represented in the same way. 

Figure 4.—The same. Pen of a male; $ natural size. Viewed in the same manner 

as figures 1 and 2. 

Figure 4a.—The same. Pen; side view of tip; enlarged. 

Figure 5.—Loligo Gahi D’Orb. Pen; $ natural size. 

PLATE XXVIII. 

Figure 1.—Loligo Pealei, var. pallida Verrill. Male, from Ansonia, N. Y. Dorsal 

view; about ¢ natural size. 

Figure 2.—The same. Pen; about $ natural size. 

Figure 3.—The same. Male. Suckers enlarged 3 diameters; b’, front view of tenth, 

from third arm; }, side view of the same; c¢, side view of the horny ring of the 
fifth large sucker of the tentacular club ; c’, front view of the same. 

Figure 4.—The same. Female. Suckers: a, lateral, and a’, front view of tenth 

sucker from the third pair of arms; e, side, and e’, front view of the fifth large 
sucker of the tentacular arm; enlarged 3 diameters. 

Figure 5.—The same. Upper mandible: a, rostrum or tip of the beak; b, the notch; 

c, the inner end of ala; d, the frontal lamina; e, the palatine lamina; a b, the cut- 
ting edge of beak; 6 c, anterior or cutting edge of ala. 

Figure 5a.—The same. Lower mandible: a, rostrum; ab, cutting edge ; bc, anterior 

edge of ala; d, mentum or chin; e, gular lamina. 

Figure 6.—The same. Part of the teeth of the odontophore; enlarged 50 diameters; 

a, median tooth, front view; c, next to outer lateral teeth; d, outer lateral teeth ; 

e, marginal plates; all are in their natural positions, except a. 

Figure 7.—The same. Portion of the radula; enlarged 22 diameters. 

Figure 8.—Loligo Pealei. Portion of the radula; enlarged about 20 diameters. 
Figures 9, 9a.—The same. Male; side and front views of the horny ring of one of 

the marginal suckers of the tentacular club; enlarged 10 diameters. 
Figure 10.—Teeth on the lining membrane of the palate; enlarged 25 diameters. 

Figure 11.—Chiroteuthis lacertosa. One of the tentacular suckers; front view; en- 
larged 75 diameters. 

Figure 1la.—The same sucker, with pedicel; front view; enlarged 22 diameters. 

Figures 5 and 5a were drawn by the author; figure 9 was drawn by J. H. Blake, 
from nature; the rest, by J. H. Emerton. 

PLATE XXIX. 

Figure 1.—Loligo Pealei, var. pallida. Male. Ventral view; about } natural size. 

The mantle has been cut open, a little to one side of the median line; most of the 

peritoneal membrane has been removed. C, lower side of head; M, mantle; F, 

caudal fin; a, lachrymal pore; a’, muscles; b, olfactory crests; c, eye; d, siphon, 
cut open; ad”, cavity of siphon; e, valve of siphon; f, one of the connective carti- 

lages of the siphon; f’, one of the connective cartilages of the mantle, in the form 
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of aridge, fitting into the siphonal cartilage; g, left gill; h, rectum; h’, termina- 

tion of the intestine or rectum; i, ink-sac; i’, duct of ink-sac; 1, portion of liver, 

in position ; m’, m’, muscular columns connecting the head and siphon with dorsal 
portion of the body; H, systemic heart, or ventricle, crossed by the artery of the 

ink-sac; ao, bulbous base of anterior aorta; 0, ventral pallial artery, or median 

branch of the posterior aorta, supplying the ventral parts of the mantle; 0’, one of 

the caudal arteries or lateral branches of the posterior aorta going to the caudal fin 
and posterior parts of the mantle; au, au, branchial auricles; b v, afferent vessel 

going to the gills; bo, efferent branchial vessels, returning the blood to the ventri- 

ele, their swollen basal portions acting as auricles; v ¢, anterior vena-cava; 7, 7, 

ventral renal organs, two ventral sacculated branches of the vena-cava (on the left 
side, the vein from the ink-sac and rectum is shown); 7”, 7’, two pyriform renal or- 

gans, or sacculated and glandular portions of the posterior ven-cavee, directly con- 

nected with r, r; v, vc’, lateral pallial veins, going to the dorsal sacculated divi- 

sions of the vene-cavie; vc’, vc’, two posterior vene-caye, returning from the 

caudal fin and mantle; S, the first stomach, or gizzard; S’, large, saccular ccecal ap- 
pendage of the stomach ; 8”, glandular, plicated stomach, in continuation with the 

anterior portion of S’; ¢t, spermary or testicle; pr, prostate gland, with the vesi- 

cule-seminales and spermatophore-sac ; p, efferent sperm-duct or ‘penis’; P, pos- 

terior portion of the pen. 

Figure 2.—The same. Dorsal view of the reproductive organs, part of the renal or- 

gans, heart, etc., dissected out. The lettering is as in figure 1, with the following 

additions: wd, vd’, vas-deferens, closely folded upon itself; vs, vesiculz-seminales ; 

88, spermatophore-sac; po, genital artery; g 0, spermatic artery and vein; pt, part 

of peritoneal membrane. 
Figure 3.—Loligo Pealei. Female in the breeding season. Oviduct, filled with ova, dis- 

sected out. Ventral view, about + natural size; vo, commencement of convoluted, 

thin membranous portion of oviduct ; od, entrance to glandular portion ; 0 @’, gland- 

ular portion of oviduct, surrounded by the large, laminated gland, x’, the arterial 

vessels of which have been injected; op, orifice of the oviduct. 

Figure 3a.—The same specimen, seen from the dorsal side. 
Figures 2, 3 and 3a are from drawings by the author. 

GAT RONONG 

Figure 1.—Loligo Pealei. Embryo taken from the egg, ventral view, much enlarged ; 
a, a, a, ventral arms, tentacular arms, and third pair of sessile arms; ¢, ¢c, eyes on 

stout peduncles or lobes from the sides of the head; m, mantle-edge; h, branchiah 

auricles; y, unabsorbed yolk-mass. ; 

Figure 2.—_The same. An embryo, within the egg, somewbat more advanced thaw 
figure 2, side view, less enlarged. The lettering is as in figure.2, with the follow- 

ing additions: a’, second pair of arms; a’, third pair; a’, tentacular arms; a’, 

ventral arms; 8, orifice of siphon; 0, otoliths; f, rudimentary caudal fins. Chro- 

matophores are developed on the mantle. 
Figure 3.—The same. Anembryo atthe period of hatching. Ventral view, enlarged 

about 15 diameters. The yolk-sac (y) is nearly absorbed; a*, third pair of sessile 

arms; ta, tentacular arms; va, ventral arms; b, beak; J, odontophore; 7, teeth on 

the radula; s, siphon; o ¢, otolith; m, mantle; f, caudal fin; g, g’, gills; i, ink-sac ; 

t, rectum; h’, hk’, branchial auricles; u, u/, rudiments of the stomach. 
Figure 4.—The same. Young, just hatched, seen as a transparent object, enlarged: 

6 diameters; from a specimen raised from the eggs at Newport, R. I., August 

5th. Ventral view; a, the third pair of arms; ¢ a, tentacular arms; va, ven- 

tralarms; the suckers show on ta, the tentacular arms; b, the beak ; 7, odontophore ;: 

e, the eye; f, caudal fin; g, gill; hk, ventricle of the heart; h’, h’, branchial auri- 

cles; i, ink-bag; m, mantle; 0 ¢, otoliths; s, siphon; s’, base of siphon; ¢, end of in- 

testine; u, stomach; y, portion of yolk-sac, not yet absorbed. The chromatophores. 

are omitted. 
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Figure 5.—The same. A somewhat older larva, taken swimming at the surface. 
Dorsal view; enlarged about 7 diameters. The dorsal arms are still very small; 

the tentacular arms are much the largest; the chromatophores are large and sym- 
metrically arranged, but only a part of them are shown in the figure; tke caudal 
fins do not reach the posterior end. 

Figure 6.—The same. Young female. Dorsal view of a specimen taken at Newport, 
R. I., in August. Enlarged 2 diameters. From a fresh specimen. 

Figure 7.—The same. One of the egg-capsules, slightly enlarged. 

Figure 8.—The same. A very young embryo, earlier than figure 1; dorsal view; a, 

rudiments of the arms; 0, otoliths; s, inner folds of the siphon; g, rudiments of the 
gills; ec, “eye-stalks,” or swellings of the sides of the head; m, mantle; p, shell- 

area; y, yolk. 

Figures 1 and 2 are from camera-drawings by the author; figure 8 is copied from 
Brooks; the rest are by J. H. Emerton. 

PATE XOxOIe 

Figure 1.—Loligo Pealei. Portion of middle of club, showing the four rows of suck- 
ers; enlarged 4 diameters. From an individual having larger suckers than usual. 

Figure 2.—The same. Portion of the middle of the tentacular club of a specimen 
from the same lot and of nearly the same size as figure 1, but having small tentacu- 

lar suckers; enlarged 4 diameters; a, a’, largest median suckers; }, b’, lateral suck- 

ers. 

Figure 3.—The same. Portion of the horny ring and marginal denticles of one of the 
large median suckers of the tentacular club; much enlarged. 

Figure 4.—Loligo brevis By. Female. Dorsal view; natural size. 
Figure 4a.—The same specimen. Pen; natural size. 

Figure 4).—The same. Portion of horny ring and marginal scales of one of the large 
tentacular suckers; much enlarged. 

Figure 4c.—The same sucker; less enlarged; front view. From a mounted specimen 

which, by contracting, has everted the denticulated border of the rim. 

PLATE XXXII. 

Figure 1.—Chirotewthis lacertosa Verrill. Oneof the tentacular arms, outerside; natu- 

ral size. 

Figure la.—The same. Front view of club; enlarged 2 diameters. 

Figure 1b.—The same. One of the suckers, front view; enlarged 10 diameters. 

Figure 2.—Loligo Pealei, var. borealis. Female, in the breeding season. Ventral view; 

about $ natural size. The mantle has been cut open nearly in the median line and 

the peritoneal membrane partly removed. The lettering is the same as in figure 1 of 

Pl. XXIX, with the following additions: 1, 2, 3, 4, first, second, third, and fourth 

pairs of sessile arms: ¢ a, tentacular arms; d’, external orifice of siphon; 0 v, ov’, 

ovary, mostly concealed by the oviduct; vo, commencement of glandular portion of 

oviduct; x’, large gland surrounding the oviduct; od’, anterior portion of oviduct; 

op, orifice of oviduct; «a, pair of large, ventral, laminated, nidamental glands; 2, 

pair of folliculated and mottled, accessory nidamental glands; u, one of the ureth- 
ral openings of the peritoneal membrane. 

Figure 3.—The same. Section of gill; enlarged about 8 diameters; a, one of the 
lamelke with the efferent vessel along its edge; a’, its outer end; bo, the main 

efferent or branchio-cardiac vessel, returning the blood to the heart; bv, the main 

branchial vein, or efferent vessel; b, one of the branches supplying a lamella; v, 

another vein in the muscular stem, c; d, membrane uniting the gill to the mantle; 

e, membrane running across the dorsal side of the gill. ; 
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PLATE XXXIII. 

Figure 1.—Heteroteuthis tenera Verrill. Front view of male; enlarged 2 diameters. 

Figures la, 16.—The same. Front and side views of one of the larger suckers of the 

lateral arms of the same specimen; more enlarged. 

Figure 2.—The same. Jaws, side view; enlarged 4 diameters; a, superior; b, inferior 

mandible. 
Figure 2a.—The same. Tentacular club; enlarged 5 diameters. 
Figure 2b.—The same. Pen; enlarged 6 diameters. 

Figure 2c.—Tbe same. Part of the radula; much enlarged. 

Figure 2d.—The same. Part of the radula; more enlarged. 

Figure 3.—The same. Dorsal view of a male; enlarged 2 diameters. 
Figure 3a.—The same. One of the larger marginal suckers of the tentacular club, 

front view ; much enlarged. 

Figure 3b.—The same. Portion of the margin of the sucker, more enlarged, to show 
the scales. . 

PLATE XXXIV. \ 

Figure 1.—Heteroteuthis tenera Verrill. Dorsal view of female; enlarged 2 diameters. 
Figure la.—The same. A group of eggs; enlarged 2 diameters. 

Figure 2.—Rossia sublevis Verrill. 2. Dorsal view; natural size. 

Figure 2a.—The same. One of thesuckersof the tentacular club, side view ; much en- 
larged. 

Figure 2b.—The same. Marginal scales on the edge of the same sucker; more en- 
larged. 

Figure 3.—The same. Pen, ventral view; enlarged 6 diameters. 
Figure 4.—The same. Ventral view; enlarged 14 diameters. 

Figure 5.—The same. One of the arms of the third pair, from another female ex- 

ample; enlarged 3 diameters. 

Figure 6.—The same. Corresponding arm of the male; enlarged 3 diameters. 

PLATE XXXYV. 

Figure 1.—Histioteuthis Collinsii Verrill. One of the largest median suckers of the 

tentacular club; side view; enlarged 4 diameters. 

Figure la.—The same. One of the suckers from next to the outer row, of the same 

club; enlarged 4 diameters. 

Figure 2.—Rossia Hyatti Verrill. Side view of young male; enlarged 14 diameters; 

from life. 
Figure 3.—Rossia megaptera Verrill. Female; dorsal view; natural size. 

Figure 4.—The same. Suckers; enlarged 22 diameters; a, front view of one of the 

largest from the third pair of arms; 3}, c, d, three suckers from the tentacular club. 

Figure 5.—Rossia Hyatti Verrill. Egg containing an embryo; enlarged 6 diameters. 

The shaded portion represents the yolk still remaining unabsorbed. 

Figure 6.—The same. Pen; enlarged 6 diameters. 

PLATE XXXVI. 

Figure 1.—Stoloteuthis leucoptera Verrill. Male; from a specimen taken in 1879; en- 

larged 14 diameters. 

Figure 1la.—The same specimen. Male; upper lateral arm, showing the greatly en- 

larged, middle suckers ; enlarged 4 diameters. 

Figure 2.—The same. Young female; ventral view ; enlarged 5 diameters. 

Figure 3.—Rossia Hyatti Verrill. A young specimen; enlarged 1} diameters. 

Figure 4.—The same. Adult female; dorsal view; enlarged 1} diameters. 

Figure 5.—The same. Female; suckers; enlarged 22 diameters; a, one of the largest 

from third pair of arms, side view; }, c, two forms of suckers from the tentacular 

club. 

Figure 6.—The same. Lateral arm of a male; enlarged 3 diameters. 
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IPTATEH EXON OVale 

Figure 1.—Rossia Hyatti Verrill. Female; ventral view of the head and arms; ene 

larged 3 diameters. 
Figure 2.—Rossia sublevis Verrill. Female; ventral view of the head and arms; ens 

larged 3 diameters. 
PuaTE XXXVIII. 

Figure 1.—Stauroteuthis syrtensis Verrill. Dorsal view; ,*) natural size. 

Figure 2.—The same. Lower side of head; s, siphon; e, eye; a, the auditory pore. 

Figure 3.—The same. The siphon, turned back. 
Figures 4 and 5.—The same. Superior and inferior mandibles; enlarged 2} diameters. 

This plate was drawn by the author, from the alcoholic specimen, except figures 4 

and 5, which are by J. H. Emerton. 

JA oud) KOOIOE 

Figure 1.—Alloposus mollis Verrill. Young male; side view, showing the sac contain- 
ing the hectocotylized arm, cut open, so as to expose the partially developed arm; 

+ natural size. 

Figure la.—The same specimen. Hectocotylized arm removed from the sac; enlarged 

2 diameters. 

Figure 2.—The same. Young female; ventral view; + natural size. 

Figure 2a.—The same specimen. Dorsal view; + natural size. 

PLATE XL. 

Figure 1.—Octopus piscatorum Verrill. Female; original type. Ventral view; # natu- 

ral size. 

Figure la.—The same specimen. Dorsal view. 

Figure 2.—Parasira catenulata Steenst. Female; front view; 4 natural size. 

Figure 2a.—The same specimen. Side view of body and head; 4 natural size. 

PAE XGGT: 

Figure 1.—Octopus Bairdit Verrill. Male; ventral view; natural size; h, terminal 

spoon-shaped organ of the hectocotylized arm ; i, the groove along the lower side of © 

the arm. 

Figure la.—The same specimen. Hectocotylized arm; enlarged 2 diameters. 

Figure 2.—The same. Male; figured in the act of swimming; dorsal view; a, termi- 
nal spoon of hectocotylized arm. From a living specimen; nearly natural size. 

Figure 3.—Octopus Bairdii var. Verrill. Side view of a young male, enlarged about 

134 diameters. 

Figure 3a.—The same specimen. Terminal appendage of the hectocotylized arm; 

more enlarged. : 

PLATE XLII. 

Figure 1.—Octopus Bairdii Verrill. Male; dorsal view from a living specimen ; nearly 

natural size. 

Figure 2.—The same. Side view, from life; nearly natural size. 

Figure 3.—The same. Jaws; 8, superior; i, inferior mandibles; enlarged 2 diameters. 

Figure 4.—The same. Portion of odontophore ; enlarged 22 diameters. 

Figure 5.—The same. Spermatophores. A, one with the inner sac (8) partly extruded; 

i, the point from which the extension commences; enlarged 14 diameters; B, another 

spermatophore in its original condition; a, filament at large end; ), filament at 

small end. 

Figure 6.—Octopus obesus Verrill. Male; original type. Basal portion of one of the 

lateral arms, to show the arrangement of suckers; enlarged 14 diameters. 
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Figure 6a.—The same. Terminal portion of the hectocotylized arm; enlarged 2 
diameters. 

Figure 7.—Alloposus mollis Verrill. Part of a large mutilated specimen. Portion of 
an arm, with suckers, from near the base : natural size. 

PLATE XLIII. 

Figure 1.—Octopus lentus Verrill. Female; originalspecimen. Ventral view; % natu- 
ral size. 

Figure 2.—The same specimen. Dorsal view; } natural size. 

PEATE OX LV, 

Figure 1.—Alloposus mollis Verrill. Anentire, detached, mature hectocotylized arm; 
£ natural size. 

Figure 2.—Octopus lentus Verrill. Side view of a male; enlarged about 14 diameters. 
Figure 3.—Eledone verrucosa Verrill. Side view of a male; ? natural size. 

Figure 3a.—The same specimen. Distal portion of the hectocotylized arm, to the edge 

of the basal web, showing the terminal appendage and the lateral groove. 

PLATE XLV. 

Figure 1.—Lestoteuthis Fabriciti V. One of the tentacular arms; enlarged 2 diameters. 
Figure la.—Thesame. The larger claw; side view. 

Figure 1b.—The same. Lateral arm; enlarged 2 diameters. 

Figures 1b’, 1b’’.—The same. One of the hooks; enlarged 4 diameters. 

Figure 1c—The same. Portion of ventral arm; enlarged 2 diameters. 
Figure 1d.—The same. Pen, ventral view; a little less than natural size. 

Figure 2.—Desmoteuthis tenera V. General figure of male, dorsal view; natural size. 
Figure 2a.—The same. Teeth of odontophore; enlarged 22 diameters. 

Figure 2).—The same. One of the larger suckers of the lateral arms; front view; en- 
larged 8 diameters. 

Figure 2c.—The same sucker; side view. 

Figure 2d.—Valve-like apparatus within base of siphon; larger than natural size; S, 
orifice of siphon ; m, median organ; i’, lateral papilla, and i, medio-dorsal papilla; 

n, n’, lateral cushions, 

Figure 3.—Brachioteuthis Beanii Verrill. Dorsal view of the male; natural size. 
Figure 3a.—The same. Pen, ventral view ; enlarged slightly. 

Figure 3b.—The same. Teeth of the radula; enlarged 22 diameters. 

Figure 4.—Desmoteuthis hyperborea. Side view of one of the large suckers of the 3d 
pair of arms; side view; enlarged 8 diameters. 

Figure 4a.—The same. Peculiar organs on the interior of the medio-dorsal side of 
the base of the siphon; enlarged 2 diameters; i, median, 7’, lateral papilla. 

Figure 5.—Chiroteuthis lacertosa V. Young female. One of the suckers of the ten- 
tacular arms; front view; enlarged 22 diameters. 

Figure 6.—Histioteuthis Collinsii. One of the larger suckers of the median rows of 

the tentacular club; side view ; enlarged 2 diameters. 

Figure 6a.—The same. One of the suckers of the sublateral rows of the tentacular 
club. 

PLATE XLVI. 

Figure 1.—Chiroteuthis lacertosa Verrill. Dorsal view of the male; a little less than 
three-quarters natural size; ¢ a, stump of one of the tentacular arms, with a few 

of the sessile suckers remaining. 

Figure la.—The same. . Ventral view of the pen; enlarged about 3 diameters. 

S. Miss. 59 29 
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Figure la’.—The same. Section of the anterior part of the pen; 1a’’, section of the 
posterior part of the pen; much enlarged. 

Figure 1b.—The same. Connective cartilage of siphon; enlarged 3 diameters. 

Figure 1c.—The same. Lateral connective cartilage of mantle. 
Figures 1d, le.—The same. One of the larger suckers of the 3d pair of arms; front and . 

side views; enlarged 6 diameters. . 

Figure 1f.—The same. Papilla, or rhinophore, from behind and below the eye; en- 

larged 3 diameters. 
Figure 2.—Brachioteuthis Beanit V. Connective cartilage of the mantle; enlarged. 
Figure 2a.—The same. Lateral connective cartilage of the siphon; cnianeeds 
Figure 3.—Desmoteuthis tenera V. Tentacular arm; enlarged 3 diameters. 
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II].—THE PROPAGATION OF THE EEL 

By Dr. Otro HERMEs.* 

[From Circular No. 6, Berlin, November 25, 1880, of the ‘‘ Deutsche Fischerei- 
Verein ”—German Fishery Association. ] 

Since the beginning of last spring, when the eel fisheries in our part 

of the country commenced, I have given my undivided attention to the 

eel question (see Circular No. 1, p. 23; No. 2, p. 55; No. 4, p. 72, 1880), 
to dispel, if possible, the darkness which still hides the life of this mys- 
terious fish. I do not hesitate to communicate, at the present time, the 
results of my investigations to the readers of the Circular, with the hope 

of stimulating others to make observations of this problem. 
It was natural to extend these investigations to the formation and 

development of the sexual organs of the sea eel (Conger vulgaris), which 

so closely resembles the fresh-water eel, all the more as its sexual 

organs and the manner in which it reproduces its species are likewise 

. but little known. If positive facts could be ascertained with regard to 
this eel, it would be tolerably safe to conclude, from the similarity of 

the two kinds of fish, that the same would apply to our common river 

eel (Anguilla fluviatilis). 
The sea eel grows twice as long as our river eel (specimens measuring 

6 feet in length are by no means uncommon), and outwardly differs from 

the latter by the different formation of the jaws and the dorsal fin. In 

the sea eel the latter begins immediately back of the pectoral fins, whilst 

in the river eel it is placed farther back. In the sea eel the upper jaw 

protrudes over the lower jaw; in the river eel the reverse is the case. 
The position and formation of the internal, especially the sexual, organs 

is very similar in both. But whilst the river eel grows up in rivers and 

only goes into the sea to spawn, the sea eel never leaves the sea. The 

sea eel stands imprisonment very well, and grows rapidly. I have had 

a considerable number in the Berlin Aquarium, and have examined 
several large ones which died. These were invariably female fish, 
whose ovaria had developed to an extraordinary degree. From lack of 

the natural conditions they could probably not spawn, and I believe 

that they died from this cause. I have been informed that a sea eel in 

the aquarium in Frankfort-on-the-Main actually burst in consequence of 

the unnatural development of the ovaria. 

* Zur Fortpflanzung des Aales, von Dr. Otto Hermes.—Translated by Herman Jacob- 

son. z 
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In the autumn of 1879 I received a number of sea eels which had been 
caught near Havre, measuring 60 to 70 centimeters in length. They ate 

voraciously and grew rapidly. Only one did not develop so fast, and 

could easily be distinguished from the others by its smaller size. This, 

the smallest of all the sea eels in the aquarium, died on the 20th of June, 
1879, and was examined by me the same day. I was very much sur- 

prised when I discovered that its sexual organs were entirely different 

from those hitherto observed in eels. When an incision was made in 

these organs a milky fluid oozed out. J had before me a mature male 

eel. A drop of this fluid, when placed under the microscope and mag- 

nified 450 times, showed a large number of live spermatozoids, whose 
head and tail could easily be distinguished. They moved about in a 

very lively manner, thus fully establishing the fact that the organs ex- 

amined by me were male organs. As to my knowledge no mature male 

of the Conger,vulgaris had ever been found or described, I requested 
Dr. Rabl-Riickhard to examine this fish with me, and had correct draw- 
ings of the organs made by a painter, Mr. Miitzel, and, for the sake of 

comparison, placed by the side of these drawings a sketch of the ovaria 

of a female Conger measuring 84 centimeters in length. Both these 
drawings, reduced to half of their natural size, accompany this article. 

The male sexual organs lie on both sides of the swimming-bladder, re. 
sembling long, compressed, ribbon-like channels extending the whole 

length of the abdominal cavity, commencing at the liver and extending 

beyond the anus. By anumber of lateral notches each testicle is divided 

in several parts of different size. The right testicle has four such notches, © 
and therefore five parts, the first section, counting from the head, measur- 

ing 45 millimeters; the second, 70; the third, separated from the second 
by a notch extending only half the breadth of the organ, 8; the fourth, 45, 
and the fifth, 38. The left testicle consists of an upper part measuring 

103 millimeters, followed by a second part of 18 millimeters, and by one 

of 80, which by three notches, extending only one-third of the breadth 
of the organ, is subdivided into three parts measuring 15, 27, and 38 

millimeters, respectively. The thickness of the most strongly developed 
upper part of the left testicle is 9 millimeters, and its breadth from the 

root to the free edge 18 millimeters. The attachment of the right testi- 

cle commences 11 millimeters farther forward than that of the left. The 
free edge of both testicles gradually grows narrower, and thus forms a 

border consisting of several folds measuring at most 4 millimeters 

in breadth and overlapping the parenchyma. If we compare these 

organs of Conger with the so-called Syrski organs of Anguilla—de- 

scribed in circular No. 2, 1880—the similarity of the two is very strik- 
jng. In Anguilla we see a large number of small subdivisions or parts, 

and in Conger a small number of large parts. But if we consider that 

owing to the difference in the size of these two species, the parts of — 

Conger must be simpler and larger, and that we examined a fully grown 

mature male Conger measuring 74 centimeters, whilst the sexual organs 

of the Anguilla—measuring 43 centimeters—were not fully developed, 
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we may conclude with a probability bordering on certainty that the 

Syrski organs are really the male sexual organs of Anguilla. The male, 

both of Conger and Anguilla, is therefore considerably smaller than the 
female. 

In order to ascertain the proportion of male to female river eels in our 

part of the country, and likewise in order to find how far up the rivers 

the male eels ascend, I have made a series of investigations, which, 
though interesting in themselves, are by no means sufficient to throw 

all the light we desire on the life of the eel. This requires further and 

more exhaustive investigations, for which I would ask the hearty co-op- 

eration of the members of the German Fishery Association. 

Syrski’s work,* which marks an era in the history of this investigation, 
throws some light on the relations between the male and female eels of 

the Adriatic, which has been further increased by Jacoby’s investigations 

at Comacchio. The sexual relations of our North Sea and Baltic eels 
have hitherto been but little investigated. Mr. Cattie, teacher at the 
Real school at Arnheim (Holland), found among a large number of eels, 

measuring 30 to 45 centimeters, 25 per cent. of males. We could not 
learn, however, where these eels were caught. 

I have examined: 

(1) 72 eels caught in the Baltic, near Wismar. 

(2) 72 eels from the Great Belt. 
(3) 250 eels from the Elbe, near Cumlosen. 

(4) 40 eels from the Havel, near Wendendorf. 

(5) 137 eels caught near Neuenkirchen in the island of Riigen. 

(6) 40 eels caught on the coast of Schleswig. 
The length of these fish varied from 28 to 42 centimeters. 

I found among those mentioned under : 

(1) 8 males, or 11 per cent. 
(2) 8 males, or 11 per cent. 
(3) 13 males, or 5.2 per cent. 

(4) No males. 

(5) 61 males, or 44.52 per cent. 
(6) 1 male, or 2.5 per cent. 

From these figures it is apparent that Siebold’s assertion that the male 

eels do not ascend the rivers, but remain in the sea or near the mouth 
of the rivers, cannot be taken in a literal sense. Cumlosen is near Wit- 

tenberge, or at least 20 (German) miles from Cuxhafen, at the mouth 

of the Elbe, and still we here find 5 per cent. males. How large a per- 

centage of males there may be nearthe mouth of the Elbe and farther up 

the river I could unfortunately not ascertain, because the necessary data 

were wanting. From the Havel, near Havelberg, I unfortunately got 
only 40 eels, among which there was not a single male; but we are not 

justified in concluding from this that there are no male eels in the Havel. 

**(Ueber die Reproductionsorgane der Aale.” Vol. LXIX of the ‘‘ Abhandlungen 

der k. k. Akademie der Wissenschaften zu Wien.” Part 1. April, 1874. 
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In order to solve this question satisfactorily a larger number of eels 

would have to be examined. It would be wrong, however, to conclude, 
from the fact that male eels are found in rivers, that eels can propagate 

their species in rivers. Both male and female eels do not fully develop 
in fresh water, and only reach their full maturity in the sea. 

The difference in the percentage of males in different parts of the 

Baltic is a strange phenomenon, 11 in one and 44.52 in the other. It is 

possible that we have to look for the spawning places of the eels in those 

waters where males are found in such large numbers; and here inves- 
tigations should be carried on all through autumn. 

The catching of such small eels as are required for these investigations 
is, however, attended with considerable difficulty. The fishery law pro- 
hibits the catching of eels measuring less than 35 centimeters, and 
even those measuring 35 to 40 centimeters are rarely seen in the market. 

As a general rule the fishing apparatus is not at all adapted to the catch- 

ing of such small eels. In Cumlosen I had special eel baskets or traps 

constructed of fine wicker-work. <A similar apparatus will be required 

in other places, if we wish to obtain light on the many dark points in the 

life of the eel. 
The spawning places of the eels, towards which their migrations doubt- 

less tend, will be the places where fully matured eels can be found, and 

from the direction in which the eels migrate the location of the spawn- 

ing places can probably be ascertained. 

Mr. Dallmer, superintendent of fisheries in Schleswig, who has regu- 

larly supplied me with eels from the Schleswig coast, writes me that he 

intends to make a thorough investigation of this coast with special refer- 

ence to the eel question. 

Mr. Dallmer writes : “‘In October and November many eels are caught 

in wicker baskets in the Little Belt and near Flensburg and the Island 

of Alsen. As these baskets are of course placed with. the opening in 

the direction from which the eels come, this opening must indicate the 

direction in which the eels migrate, and if the position of the baskets in 

the different localities were marked on a map thecourse of these migra- 

tions could easily be ascertained. With this view I have drawn a map 

of the German side of the Little Belt and the Flensburg-Alsen waters, 
and have transmitted it to Mr. Hinkelmann, superintendent of fisheries 
at Flensburg.” 

If this attempt is followed by good results, Mr. Dallmer thinks the 
German Fishery Association should publish maps of all the German 

coasts where eels are caught, and have them filled outin the manner 
above indicated by competent persons. This proposition is thoroughly 

practical and promises success. 
Both in the North Sea and in the Baltic eels are only caught near the 

coast, but never in the open sea. A man thoroughly acquainted with 
our western coasts, who at the same time is a very close observer—Mr. 
Decker, superintendent of fisheries at Blankenese—says in a letter to 
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Mr. Dallmer regarding the occurrence of eels in the sea, more especially 

in the North Sea: ‘‘Eels are found in the North Sea wherever there are 

islands and banks, even if these are left dry at low tide, but in the open 
sea they are never found. On the west coast of the island of Sylt, which 
is not obstructed by banks, no eels have, to my knowledge, ever been 

caught, whilst a great many are caught on the west coast of the 

island of Amrum (only a few miles distant), which is protected by a num- 

ber of banks. Near Heligoland eels are frequently caught, a line and 
hook to which a stone is tied being thrown into the sea from the shore. 

Beyond the turbid yellowish water surrounding the island no eels are 

caught. Near Nemverk, on the Watt, I have caught many eels, but I 
feel convinced that beyond a line drawn from Gross-Vogelsand to Schar- 

horn no eels can be found. I am therefore of opinion that it may be con- 
sidered absolutely certain that the Watten Sea, and the mouths or the 

lower parts of rivers, and not the open North Sea, are the spawning 
places of eels.” Such observations of practical fishermen, based on 
accurate knowledge and experience, are exceedingly valuable, and it 

is to be desired that a larger number of similar observations could be 

made and published. 

Among the outward signs by which a male eel may be recognized is 

a very striking metallic or bronze color, by which it can easily be dis- 
tinguished from the female. Mr. Hinkelmann could thereby always 
beforehand inform me how many males I would find among the fish 

which he sent me. Among these there were several which measured 

45 centimeters in length. 

For a further study of the eel question it will be necessary to continue 

these investigations in as many rivers, bays, and coast waters as possible. 
Every one interested in this matter is herewith requested to send me 

eels. They are best packed in wicker baskets in moist sea-weeds or 

aquatic plants. I presume that in view of the general interest felt in 

this matter the German Fishery Association will gladly bear the ex- 

penses. 

EXPLANATION OF THE ILLUSTRATIONS. 

A. Fully matured male sexual organs—one-half the natural size—of a sea eel (Conger 

vulgaris) measuring 74 centimeters in length. 
a, stomach ; a’, upper; d@’’, middle; d’’, lower part of the liver folded back; 

f, swimming-bladder; g, gall-bladder; h, anus; i1, 12, 13, 14, the different 

parts of the left testicle ; k1, k2, k3,k4, k5, the five parts of the right testi- 
cle; 1, Bursa seminalis; m, urinary bladder; p, skinny border of the testi- 

cles. 

B. Spermatozoids. 
C. Undeveloped sexual organs (ovaria)—one-half the natural size—of a female sea eel 

Conger vulgaris) measuring 84 centimeters in length. 

a, stomach ; b, cecum; c, spleen; d, liver; e, right ovarium; e’, left ova- 

rium ; f, swimming-bladder ; g, gall-bladder; h, anus; m, urinary-bladder; 

p, base of the left ovarium. 





IV.—THE EEL QUESTION. 

By Dr. JacoBy.* 

[From ‘Der Fischfang in der Lagune von Comacchio nebst einer Darstellung der 
Aalfrage. Von Dr. L. Jacoby.” Berlin, 1880.] 

hg 

HISTORY OF THE EEL QUESTION.—ANTIQUITY (ARISTOTLE).—MEDIE- 
VAL AND MODERN FABLES REGARDING THE EEL.—-HISTORY, OF THE 
DISCOVERY OF THE FEMALE EEL.—DESCRIPTION OF ITS OVARIA. 

“Among all the animals that surround us the eel is the only one 

which has never unveiled the secret of its propagation even to the most 

persevering investigators.” This assertion, made almost forty years ago 

by Martens in his work “Italien,” is true to some extent even at the 
present day. To a person not acquainted with the circumstances of the 

case it must seem astonishing, and it certainly is somewhat humiliating 

to men of science, that a fish which is commoner in many parts of the 

world than any other fish, the herring perhaps excepted, which is daily 

seen in the market and on the table, has been able, in spite of the pow- 

erful aid of modern science, to shroud the manner of its propagation, 
its birth, and its death, in darkness, which even to the present day has 
not been completely dispelled. There has been an eel question ever since 

the existence of natural science.t 
To the ancient Greeks the eel seems to have been a strange mystery. 

Even in very ancient times people were astonished to find that, whilst 
all other fish at certain seasons of the year contained eggs and semen— 

spawn and milt—such were never found in eels, although many thou- 

sands were opened for culinary purposes. A proof that the ancients at 

a very early time took an interest in this question is found in the jocose 

remark made by several Greek poets, that, since all children whose 
paternity was doubtful were ascribed to Jupiter, he must be considered 

as the progenitor of the eels.t 

*Die Aalfrage. Von Dr. L. Jacoby.—Translated by Herman Jacobson. 

t‘*Non mediocre Philosophis ac Nature scrutatoribus negotium facessere semper est 

visa Anguillarum procreatio.” (The procreation of the eel has at all times been a 
difficult problem for philosophers and naturalists.) With these words Cajetan Monti 

begins his article on the procreation of the eelin the ‘‘ Transactions of the Acade- 

my of Bologna,” 1783. 

t“ Hee fuit nimiruin causa, cur Greci quidam poéte, quasi per jocum quod certus 
earum stirpis auctor deesset, Jove natas dixerint.”—Cajetan Monti in the treatise 

uoted above, p. 393. 
q »P 463 
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Aristotle is the first among the ancients who expressed a definite 

opinion regarding the origin of the’eel. This great philosopher and in- 
vestigator, whose knowledge concerning many questions of natural 

history has been corroborated by the discoveries of modern times, un- 
fortunately expressed the most singular and primitive views regard- 

ing the eel question. In his “ Natural History of Animals” he says :* 
“ Among the articulates and among the fish there are some which in no 
respect show any difference of sex. Thus the eel is neither male nor 
female and is procreated from nothing. Those, however, who maintain 

that occasionally eels are found which contain worm-like objects speak 
without reason, because they have not seen where the eels carry these 
objects; for no other animal produces young without eggs; but no eel ~ 
has ever been found to contain an egg.” And in another place he says :f 
‘Hels are not produced by copulation, nor do they lay eggs. Noeelhas 

ever been found to contain semen or eggs; and when eels have been 

opened neither seminal nor ovarian ducts have been discovered. Among 
all the animals having blood the eel is the only one which does not 

originate from copulation or eggs. It is evident that this is a correct 

statement, for eels will make their appearance in marshy lakes, even 

after all the water has been allowed to flow out and the mud has been 
taken out, as soon as rain-water begins to fill such lakes. In dry weather 
they will not be produced, not even in lakes which are full of water all 
the time, for they live on rain-water. It is therefore evident that they 
originate neither from procreation nor from eggs. Nevertheless some 

people think that they produce live young ones, because intestinal 

worms have been found in some eels, which these people think, are the 
young ofthe eel. This, however, is an erroneous opinion, for they are 
produced from the so-called ‘ bowels of the earth,’¢ which are spontane- 
ously produced from mud and moist soil.” 

Considering the high esteem in which Aristotle was held among the 

ancients, and still more in the Middle Ages, it will not be astonishing 
that these marvelous statements were believed and embellished by a 
number of other fables and legends, many of which are current among 

the common people to this very day. There is in fact no other animal 

regarding whose origin and life so many erroneous opinions are preva- 

lent as the eel. These opinions, some of which are entirely fabulous, 
whilst others are within the range of possibility, but have been proved 

to be wrong, may be divided into three groups. 

The first comprises those opinions which, based on Aristotle’s descrip- 

tions, supposed the eel to be procreated not directly from the mud of the 

earth, but from a sitmy mass, which is said to be produced when eels, 
which otherwise show no difference of sex, rub their-bodies against each 

*Book IV, chapter 11. 

+Book VI; chapter 16. 
tAristotle understands by these ‘“bowels or intestines of the earth,” the earth-worm 

(Lumbricus terrestris L.), as appears from his treatise on‘the procreation of animals. 
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other. This opinion was held by Pliny, by Athenzeus, and Oppian, and 

was again taken up in the sixteenth century by Rondelet, and later by 

Conrad Gessner. 
The second group comprises the opinions held by people who acci- 

dentally found worm-like organisms in the entrails of the eel, who 

described these, and therefore considered the eel as an animal producing 

live young ones. Although even Aristotle rejected this opinion as 

erroneous, and rightly supposed that these worms were nothing but 

intestinal worms, there have been discoverers of live young eels up to 

the present time. I find this opinion in the Middle Ages in the 

“Thierbuch ”—book of animals—by Albertus Magnus, and later in the 
works of naturalists like Leuwenheek, Elsner, Redi, and Fahlberg. 

Linné likewise inclined towards this opinion, and maintained that the 

eel produced live young ones. <A few years ago a professor at the gym- 

nasium (college) of Rostock published an article in the ‘ Gartenlaube,”* 
in which he gave a rapturous description of the young eels discovered 

by him in a female eel, and the same opinion was again advanced by others 

during the summer of 1877. It is quite natural that persons who are 

not versed in natural history, and who, on opening an eel, find in its 
inside a more or less considerable number of live worm-like beings, are 

at once inclined to consider them as the young of the eel. It must be 

stated, however, that whenever such so-called young eels were subjected 

to a scientific examination, they turned out to be intestinal worms.t 
The last group comprises the opinion that eels are born, not from eels 

but from other fish, and even from other animals. Absurd as this opin- 
ion is—which in a certain sense must also be traced back to Aristotle— 

it is very common, even at the present day, among all eel fishermen, 

especially those living on the coast near the mouths of rivers. <A slimy 

fish—the Zoarces viviparus L.—owes the name by which it is commonly 

known—the “ Eel-mother”—to this opinion. Im Comacchio I have 

again met with instances of the inexterminable belief of the fishermen 

that the eel is born from other fish. They even go so far as to point 

out certain differences in the color and shape of the Jugil cephalus as 

the causes of the different color and shape of eels. It is a very old 

opinion, prevalent to this day, that eels copulate with water snakes, but 

it seems incredible, and is nevertheless a positive fact, that the Sardin- 
ian fishermen consider a beetle, the Dytiscus Roeselii, as the procreator 

of the eel. They. very generally call this beetle ‘‘ Hel-mother.” 

No scientific investigation of the question of the procreation of the 

eel could be made until, towards the end of the Middle Ages, the influ- 

ence which Aristotle had hitherto exercised over the opinions of all 

learned men began to wane. At the revival of natural sciences in 

the sixteenth century naturalists took up this special question with 

*Volume for 1874, p. 120. 

; eee of the worms inhabiting the intestines of the eel belong to the species Ascaris 
abiata. 

S. Miss. 59-——30 



466 REPORT OF COMMISSIONER OF FISH AND FISHERIES. [4] 

great zeal, and we have treatises on the procreation of the eel by the 

most famous naturalists of that "period, such as Rondelet, Salviano, 
Aldrovandi. This (the sixteenth) and the following century, however, 

did not get beyond the discussion regarding young ones said to have 

_ been found in eels.. I have already mentioned some of the naturalists 
who held this opinion. Franz Redi and Christian Franz Paullini, both 
living in the seventeenth century, were the first who, without, however, 
having made personal observations, expressed the opinion that eels had 
both semen and eggs, and that their procreation differed in no wise 

from that of other fish. 

It was reserved for the eighteenth century at last to discover at least 

the female organs of the eel, and settle this part of the question defi- 

nitely. it is an interesting fact that Comacchio has been the birth- 
place of many erroneous opinions, and of the final truth in this matter. 

Dr. Saneassini, a learned physician of Comacchio, who, in the year 

1707, visited one of the eel-houses, found an eel whose stomach appeared 

considerably bloated. He opened it and found inside an organ closely 

resembling an ovarium, which contained what appeared to him mature 

eggs. He preserved this eel and sent it to his friend, the famous natu- 

ralist, Professor Vallisneri, of the University of Padua, who carefully 
examined the organ and rejoiced that he had at length found the ova- 

rium of the eel. He wrote a learned treatise on the subject* and sent 

it to the Academy of Bologna. Strong doubts as to the correctness of 

this discovery were immediately raised, especially outside of Italy. 

These doubts seem to have been shared by Professor Valsava, the first 
anatomical authority of Bologna, especially when soon after another 

Comacchio physician, Dr. Francesco Bonaveri, author of a “ History of 
Comacchio,” sent an eel to Bologna, which in every respect resembled 

the one described by Vallisneri.t The discussion grew quite animated, 

and the Bologna scientists seemed actually possessed with a passionate 

desire to discover the ovaria of the eel. Prof. Pietro Molinelli had prom- 

ised several fishermen of Comacchio whom he knew a large reward if 

they would get him a pregnant eel; and in 1752 a fisherman brought — 

him a live eel, whose stomach was very much bloated, and which, when 

opened by him in the presence of a friend, was found to be full of eggs. 

The great hopes connected with this discovery were, unfortunately, not 

realized, for it turned out that the sly fisherman had previously opened * 

the eel and stuffed it with the eggs of some other fish. The eel ques- 

tion entered upon another and more successful stage when, in the begin- 

ning of the year 1777, a third eel, resembling the two former ones, was — 

caught near Comacchio. Luigi Bonafede sent it to the Academy of 

*Published with illustrations at Venice in 1710, and also in 1712, under the title 

“De ovario anguillarum” in the “Ephemeriden der Leopoldinischen Akademie der 

Naturforscher.” ; 

t Bonaveri says in his ‘‘ History of Comacchio” that he is fully convinced of the 

correctness of Vallisneri’s idea and discovery. 
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Bologna, which handed it over to Prof. Cajetan Mont.. As he was sick 
and could not in person superintend the investigation, he called a num- 

ber of his scientific friends together for a consultation on the subject. 

There were present at his house, among others, the anatomists Carlo 

Mondini and Germano Azzoguidio, the famous discoverer of galvanism, 

then an unknown student, Camillo Galvani, whose eminent scientific 
talents are specially mentioned in the report.* The eel was examined 

by all the persons present at this conference, and recognized as closely 

resembling the one described seventy years previous by Vallisneri. It 

was finally unanimously resolved to request the famous anatomist Mon- 

dini to make a thorough examination of this precious fish. He entered 

upon his work with great zeal, and the paper which was its result was 

read at the academy in May, 1777. ‘This treatise is entitled ‘De 

anguillz ovariis,” but was not published till six years later in the 

‘“Commentarii,” &¢., of the academy.+t Mondini, first of all, showed in 
the most convincing manner that the supposed ovarium described by 

Vallisneri had been nothing but the swimming-bladder of the cel dis- 

tended unnaturally by sickness, and that the small round grains which 

had been mistaken for eggs were only swelled glands. Mondini at the 

same time published an accurate description, accompanied by excellent 

illustrations, of the true ovaria of the eel discovered by him. This 
work, which contains a very fine illustration of the magnified eggs, may, 

both as to form and contents, be termed a standard work; and it is an 
act of historic justice to say that it was not O. F’. Miiller or Rathke, but 

Carlo Mondini, who first discovered and described the female organs of 

the eel, which for centuries had been sought after in vain.t Three years 

later, and as it seems independently of Mondini, the eminent zoologist, 
Otto Friedrich Miiller, published his discovery of the ovaria of the eel 
in the publications of the Berlin Society of Naturalists. A peculiar 

*Monti (p. 393) calls him ‘‘preclara indole adolescens, ad naturalem historiam 

excolendam natus” (a young man of remarkable talents, born for the study of natural 

sciences). 
tDe Bononiensi Scientiarum et Artium Instituto atque Academia Commentarii. 

Tomus VI. Bononiz, 1783, p. 406, et seq. 

{ Prof. G. B. Ercolani, of Bologna, and Professors Crivelli and Maggi, in articles 

published by them in 1872, very justly complain that the priority of Mondini’s dis- 

covery had been overlooked inGermany. Neither Rathke, nor Hohnbaum-Hornschuch, 

nor Schliiser have mentioned his work. S. Nilsson, in his ‘‘Skandinavisk Fatna,” 
1855, knows nothing of Mondini. In his ‘‘ Histoire naturelle des Poissons” he men- 
tions O. F. Miiller and Cuvier as the first who had described the ovaria, and Rathke 

as the first discoverer of the eggs. As far as I know, Th. von Siebold was the first 

who, in 1863, in his work, “Die Siisswasserfische von Mitteleuropa” (p. 349), men- 

tioned that Mondini had discovered the ovaria of the eel almost simultaneously with 

O. F. Miiller, and that the two discoveries had been entirely independent of each 

other. The erroneous opinion that the Italian discovery had been made after the 
German is easily explained by the fact that Miiller’s treatise was published in 1720, 

and Mondini’s, though written and read in 1777, not till 1783. 
§ “Schriften der Berlinischen Gesellschaft naturforschender Freunde,” vol. i, 1780, 

p. 204, article entitled ‘‘ Bemiihungen bei den Intestinalwiirmern ” 
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fate awaited the discovery of Mondini at the hands of Lazzaro Spallan- 

zani. This famous naturalist, in October, 1792, undertook a journey 

from Pavia to the Po lagoons, near Comacchio, for the sole purpose of 

studying the eel question in that locality. He spent the greater part of 

the autumn in Comacchio, but did not discover anything new, whilst in 
the published description of his journey * he entirely rejected Mondini’s 

discovery, and maintained that the ovaria which Mondini had described 
were in reality nothing but the unusually fat folds of the diaphragm. 

It is probably this absolutely negative result of the investigations made 

by so famous a naturalist as Spallanzani which deterred others for some 

time from any further investigations of the eel question, and which 

made all that had been so far discovered appear doubtful and fall into 

oblivion. When, therefore, Professor Rathke, of K6énigsberg, in his 
large work on the generative organs of fish, 1824,+ described the ovaria 

of the eel as two organs resembling frills, extending along both sides 

of the backbone, and described them a second timef in an article in 
«‘ Wiegmann’s Archiv fiir Naturgeschichte,” 1838, he was generally in 

Germany, even to the present day, considered as the discoverer of the 

ovaria of the eel. The first drawing of the ovaria after Mondini, and 
the first microscopic drawing of the eggs of the eel, were given by 

Hohnbaum-Hornsehuch in a dissertation published in 1842,§ which will 
always occupy a prominent place in the literature of the eel question. 

The question regarding the ovaria of the eel was definitely settled by 

Rathke, who, in 1850, published an article in “ Miiller’s Archiv” on a 
pregnant female eel examined by him, the first and only specimen of a 

pregnant eel which so far had been seen by a naturalist. || 

it will be proper to give in this place a short description of the ovaria 

of the eel. If an eel be opened along its lower side from the breast to a 
point behind the anus, there is seen besides the entrails and stomach, 

aud underneath the back part of the liver, the long swimming-bladder, 

growing narrower toward both ends, and extending on the one side as 

far as the diaphragm, and on the other a little distance beyond the anal 

opening. Along both sides of the swim-bladder there extends a white or 

yellowish band, tolerably broad and shaped exactly like a frill, whose 

inner edge is attached to the swim-bladder by a narrow skin, a duplicature 

of the inner skin of the abdomen, but whose other edge hangs down free 
in the abdominal cavity. Each of these frill-like bands extends forward 

* Lazzaro Spallanzani: ‘‘Opusculi due sopra le anguille, dove singolarmente si 

ragiona di quelle chesi pescano nelle valli di Comacchio.” Opere. (Milan edition, 1826.) 

Vol. iii, p. 518. 
+ ‘*Neueste Schriften der Naturforschenden Gesellschaft zu Danzig,” vol. i, part 3, 

Halle, 1824. ‘‘Ueber den Darmkanal und die Erzeugungsorgane der Fische,” von Dr. 

Heinrich Rathke, p. 122. 

¢ Wiegmann’s Archiv, 1838, i, p. 299. 
§ “De Anguillarum sexu ac generatione.” Inaugural dissertation by Reinhold 

Hohnbaum-Hornschuch. Greifswald, 1842. 
| Miiller’s Archiv, 1850, p. 203. 

icin ak 
ea 
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to the fore part of the liver, passes along the whole abdominal cavity, and 

ends a little distance back of the anal opening, with which, however, it 

is in nowise connected. In these bands, which contain a great deal of 
fat, numberless eggs are imbedded. Jy tearing a little piece of this 

band with a pin and carefully wiping off the small drops of fat, one can 

recognize the eggs with the naked eye as very small white dots. The 

microscope, however, will distinctly reveal their form and inner con- 
struction. They are generally round, surrounded by a skin, which forms 

a clear transparent ring—the zona pellucida. Inside of this skin there 

is a large mass of small grains, the yolk of the egg. In the larger eggs 

nothing but these grains is seen, especially when the eggs have lain in 

water for some time, because then the small grains composing the yolk 

have congealed and become opaque. But if one takes from the same 

ovarium the smaller and less developed eggs, one may very distinctly 

recognize the small and entirely colorless bladder, called the Purkinjean 

vesicle. There can, therefore, be no doubt that we have before us the 

ovaria and eggs of the eel. The fact that it took several centuries of 

eager search to discover these ovaria is, to some extent at least, explained 

by the circumstance, that up to the present day all attempts to discover 

larger and more developed eel-eggs have proved futile. Itis well known 

that there were no good microscopes till about thirty years ago. Even 

the eel which was examined by Rathke, the only pregnant eel which 

has been found, although its distended ovaria filled the whole abdom- 

inal cavity, contained only very small eggs, the largest measuring .1 

millimeter in diameter. Larger eel-eggs, on the point of cutting loose 

from the ovaria and turning to young eels, have still to be discovered. 

Running alongside of each of the two ovaria, extending through the 

abdominal cavity of the eel, there is nearly always an irregular band of 

fat, with many points, developed more on one side than on the other ; 

this is a fold of the inner skin of the abdomen. 

II. 

HISTORY OF THE EEL QUESTION (CONTINUED).—DISCOVERY OF THE 

MALE EEL.—DESCRIPTION OF THE MALE ORGANS.—OUTWARD DIS- 

TINCTIONS BETWEEN MALE AND FEMALE EELS.—THE EEL QUES- 

TION IN GERMANY IN 1877. 

No less interesting than the history of the discovery of the ovaria of 

the eel, is the history of the researches for the male organs of the eel, 
although it is not many years old. 

In the above-mentioned dissertation by Hohnbaum-Hornschuch (1842) 
we find the opinion expressed, that certain cells discovered by the author 

inside the ovaria, which are said to differ from the egg cells both in 

shape and contents, must be considered as the seminal cells of the eel, 

which, therefore, would be a hermaphrodite. Six years later, Schltiser 



470 REPORT OF COMMISSIONER OF FISH AND FISHERIES. [8] 

published an interesting dissertation on the sex of the lamprey and the 
eel,* in which he pronounced Hohnbaum’s view as erroneous, and ex- 
pressed the supposition that male eels were either very scarce, or that 

they differed in shape from the females. Till the seventh decade of 

our century no male eel has ever been seen, nor has any opinion been 

advanced regarding the shape of the male eel and its organs of genera- 

tion. By a strange accident the University of Bologna was again 

destined to open the discussion of the eel question and enter upon a 

scientific tournament with the University of Pavia. In the session of the 

Academy of Bologna of December 28, 1871, G. B. Ercolani, professor of 

anatomy, read an essay entitled, ‘The complete hermaphroditism of the 

eel.”t ‘Two weeks later two professors of the University of Pavia, Bal- 
samo Crivelli and L. Maggi, also read a paper on the eel entitled “The 

principal organs of generation of the eel.” These three scientists had, 

therefore, without the slightest preconcerted knowledge, again taken up 

the famous discussion of the eighteenth century, this time chiefly with 

regard to the male organs of the eel. Both parties were convinced that 

they had at last discovered these organs, and it must be confessed that 
the results of their investigations were strange enough. In Ercolani’s 

treatise itis shown that the above-mentioned fatty band running along- 

side of the ovarium is the male'organ (testicle) of the eel; the left band, 
distended by air, being the real testicle, whilst the right one had been 

in some way checked in its growth, and was not capable of performing 

its function. In Crivelli’s and Maggi’s essay,§ on the other hand, these 
fatty bands are likewise described as the testicles of the eel, but with 
this difference, that the right one is declared to be the only productive 

organ. These two last-mentioned scientists even give drawings of the 

spermatozoids, which they say they have observed in the fatty band 

extending along the right side. As these bands are invariably found 

*« De Petromyzontum et Anguillarum sexu.” Inaugural dissertation, Dorpat, 1848. 

t Rathke, strange to say, in his above-mentioned treatise on the sexual organs of 

fish (Halle, 1824), also speaks of the male organs, the testicles of the eel, and always in 

connection with those of the lampreys (see p. 128 and p. 158); yea, he even 

describes the inner construction and substance of the testicles of the eel, pp. 185, 186, 

187, 190, and 193. It is a positive fact, however, that Rathke has never informed the 

scientific world of the discovery of a male eel, although in the above-mentioned article 

jn ‘‘Wiegmann’s Archiv” (1838, p. 299) we find the following sentence: ‘‘ Regarding 

the male organs of the eel, I hope to give further particulars at no distant period.” It 
would be interesting to ascertain whether in the posthumous papers of the famous 

author some notice of or memorandum on male eels which, however imperfect, would 

be valuable, has been found. 

{Ercolani’s essay is entitled, ‘‘Del perfetto ermafroditismo delle Anguille,” and is 

reprinted in the ‘‘Memorie dell’ Academia delle Scienze del Istituto di Bologna,” 1872, 

part 4, p. 529. 

§ Balsamo Crivelli’s and L. Maggi’s essay has been published under the title: ‘ In- 
torno agli organi essenziali della riproduzione delle Anguille” in the Memoire del 

Istituto Lombardo di Scienze e Lettere a Milano,” vol. xii, 1872, part 4, p. 229. It 

has been translated into German in ‘‘Wiegmann’s Archiv fiir Naturgeschichte” 1872, 

part I, p. 59 et seq. 

*. 
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in all eels having an ovarium, Crivelli and Maggi must, according to 

their own view, declare the eel as a hermaphrodite. Professor Ercolani’s 
essay begins with this assertion, that ‘“‘the author this day appears 

before the academy with fear and trembling, since he intends to present 

something new regarding a question which has been the rock on which 

the vessels of so many distinguished scientists have foundered.” He 

thereupon points to the famous scientist Vallisneri, whose great mistake 
had exactly a hundred years ago been shown up by Mondini in this very 

same academy, when the latter, referring to Vallisneri’s joy at his sup- 

posed discovery, had uttered the following words: ‘Oh, that the truth 

had been equal to his joy”! and Ercolani adds that when writing his 

essay he had often to think of these words. 

We are sorry to say that this feeling of fear and trembling which the 

highly esteemed Bolognese savant and anatomist manifests in a manner 

so modest, and at the same time honorable for himself, as well as his 
reference to Vallisneri’s mistake, were entirely justified. The organ of 

the eel described both by Ercolani and Crivelli and Maggi as the testi- 

cle, has, on careful examination, been shown in the most unmistakable 
manner to have not even the slightest trace of a testicle-like construc- 

tion. The cells of this organ extending alongside of the ovarium are 

only simple fatty cells having all the distinguishing marks of such cells 

as given in manuals of histology. 

Professor Rauber, of Leipzig, has carefully examined these cells; and 

I have also examined them in a great many eels ; and nothing has ever 

been discovered in them but fat and the roots of blood-vessels. ‘The 

supposed spermatozoids depicted in Crivelli’s and Maggi’s work have 

under a good microscope been shown to be nothing but small fatty par- 

ticles or crystalline particles, such as are frequently found in fatty 

cells.* 
Meanwhile the question regarding the male organs of the eel was to 

enter upon a new and highly signiticant stage, bringing it nearer toward 

its final solution. Darwin has directed attention to the circumstance 
that the male of nearly all fish is smaller than the female.t He says 

that Dr. Giinther, the eminent ichthyologist of the London Museum, 

had assured him that he never yet met with a single instance where the 

male fish had been larger than the female of the same species. This 

utterance may possibly have induced Dr. Syrski, formerly director of 

the Museum of Natural Sciences at Trieste, now professor at the Uni- 

versity at Lemberg—when commissioned by the authorities of Trieste 
to ascertain the actual spawning season of all the fish caught near 

Trieste, which of course would include the eel—to direct his attention 

*Tn making microscopic examinations of fatty tissues the so-called‘‘ Brown’s molec- 

ular movement” may easily deceive the observer and cause him to imagine that he 

sees moving spermatozoids; especially will this be the case in fish, of whose spermato- 

zoids—unless they are extraordinarily magnified—only the head can be recognized, 

and which have an entirely globular shape. 

t Charles Darwin, ‘‘ The descent of Man,” translated by Carus, 1871, vol. ii, p. 5. 
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principally to small eels. Hitherto the largest eels had been picked out 

for purposes of scientific examination, because people reasoned in this 

wise, that the larger and, therefore, the older the eel the farther devel- 

oped their organs of generation must be. As early as the 2d of January, 
1874, Syrski found in the second eel which he examined, and which 

measured 40 centimeters in length—the specimen in question has been 

preserved in the Museo Civico in Trieste—an entirely new organ which 

no scientist had hitherto discovered in an eel, although thousands and 
tens of thousands of eels had been examined.* Syrski published his 

discovery in the number for April, 1874, of the “ Abhandlungen der 

Kaiserlichen Akademie der Wissenschaften zu Wien.” The most im- 
portant feature of the new discovery was, that in all those eels which 

contain Syrski’s organ the frill-like ovarium, the female organ of gen- 

eration, was entirely wanting. This proves in the first place that the 

eel is not a hermaphrodite. But now the question arises: Does the 

newly discovered organ, both as to its outward form and inner construce- 
tion, differ so much from the ovarium that it is out of the question to 
consider it as an irregularly developed or sickly ovarium? After all the 

preceding investigations, it must be considered highly probable that the 

newly-discovered organ is really the long-sought-for male organ of gen- 

eration of the eel, but as yet it cannot be asserted with absolute cer- 
tainty, because the most important proof, the presence of spermatozoids, 

has so far not been furnished. 

The first important difference between the newly-discovered organ and 

the ovarium, which in itself is a strong point in favor of declaring the 
former to be the testicles, is the presence of aseminal duct, which, when 
filled with air or quicksilver, can be distinctly recognized with the naked 

eye, and which by its base is attached to and runs along the whole 

length of the organ. The ovarium never has any duct of this kind, no 

indication even of ovarian ducts, so that the eggs when ripe fail into the 

abdominal cavity, and from there through two very small genital aper- 

tures, which were discovered by Rathke, into the outer world. In the 
second place, the outward shape of the newly-discovered organ, at any 

rate in eels which are not too diminutive, differs very much from the 

well-known ovarium. The organ which occupies the same place in the 

abdominal cavity as the ovarium does not show the slightest trace of 

the characteristic frill-like folds, but appears more like a very narrow, 

light band,t whose free edge, protruding into the abdominal cavity, 

*If we remember that in our times Professor Miinther alone has opened and exam- 

ined 3,000 eels without discovering the Syrski organ, we are justified in supposing 

that many mysteries in the nature of the eel are still reserved for future discoveries. 

t If an eel is opened with a view of finding the Syrski organ, one may easily be 

deceived by the two fatty bands which have been mentioned several times, and which 

play so important a part in the treatises of Ercolani and Maggi, who mistook them 

for the frill-like ovaria. Most people will then think that they are examining a 

female eel, and will lay it aside. A more thorough examination will leave no room 

for doubt as to the irregularly indented fatty fold and the frill-like organ. If the lat- 

ter is not found, one has before him a Syrski eel, and the Syrski organ will be found 



[11] TIE EEL QUESTION. _ 473 

shows a beautiful and regularly wavy outline. By these convex inden- 

tations the whole band is regularly divided into small pieces, or little 

lobes, from which the organ, in contradistinction to the frill-organ of the 
ovarium, is called the lobe-organ (“ Lappen-organ”). This organ, which 

in such perfection is not found in any other fish, is now generally called, 

from its discoverer, the Syrski organ. The inner structure and histo- 

logical construction of this organ is also very different from that of the 

ovarium. Whilst the contents of the latter, even when only moderately 
magnified, appear beyond a doubt as eggs imbedded in layers of fat, 

the elementary structure of the lobe-organ can only be recognized when 

strongly magnified. Under a powerful microscope no ovarian cells can 

be seen, but a net-work resembling closely the histological structure 
of the immature testicles of other fish. Professor Claus, of Vienna, who 
like other German scientists, for instance, Professor Siebold, of Munich, 

and Professor Virchow, of Berlin, takes a very lively interest in this 
question, had one of his scholars, Mr. S. Freud, a student of medi- 
cine, examine histologically the lobe-organ of a large number of eels. 

Although this observer could not pass a definite opinion, because he 

was not able to prove the presence of spermatozoids, he likewise draws 

attention to the great difference between the ovarium and the lobe- 

organ, and to the probability that the latter is the testicle.* When 
engaged at the zoological station at Trieste, I devoted considerable time 

to an examination of this question. In September, 1877, I obtained an 

eel which had unusually large lobes, and which, at the special desire of 

- Professor Claus, was sent to Professor Siebold, of Munich, for examina- 
tion by the naturalists then in convention in that city. I had succeeded 

in showing in this eel a more advanced stage of development of the 

inner construction, namely, tube-like ducts filled with cells, exhibiting an 
unmistakable resemblance to the seminal cells of the testicles of other 

fish. 

It is interesting to observe the outward difference between live eels 

having an ovarium and those having a lobe-organ. The most impor- 

tant difference is (1) that of length and size, already referred to. Syrski 
says that the largest eels with lobe-organs discovered by him measured 

430 millimeters. J have, however, both at Trieste and Comacchio, found 

eels with this organ measuring 450, 460, 470, and 480 millimeters. All 

eels longer than this—and it is well known that they reach the length 

of one meter, and the thickness of a man’s arm—have so far at least been 
invariably found to be females. The other outward differences are (2), 

the broader point of the snout in the female in contradistinction to 

the narrow, extended, or short and pointed snout of the eel with lobe- 

by carefully turning over and laying back the fatty folds. The lobe-shaped band fas- 

tened to the backbone is, however, often so narrow, and its substance is so glass-like 

and transparent, that this organ when attached to its base can only be recognized 

with the naked eye when it is held in an oblique direction towards the sun. 

* Published in the March number of the ‘‘Sitzungsberichte der K. Academie der 

Wissenschaften zu Wien.” 1877. 
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organs; (3) the lighter color of thefemale, green on the back and yellow 

or yellowish on the lower side, the back of the male generally being a 
dark green, often almost black, whilst its sides have invariably a metallic 

glitter. I often found eels having a bronze color, which were always 
eels with a Syrski organ—and their lower side white; (4) a very striking 

difference in the height of the dorsal fin. All females have a higher and 

broader dorsal fin than eels with the lobe-organs of equal size; and 
finally (5) the generally—for it is not always the case—larger diameter of 

the eye in eels with lobe-organs. Eels with particularly small eyes are 

nearly always females, whilst eels with a Syrski organ have generally 

large eyes, although many female eels have also large eyes. 

The following measurements are the averages of a very large number 

of eels which I examined, and may be of general interest; a is the total 
length of the eel, b the breadth of the point of the snout between the 
nostrils, ¢ the breadth of the snout between the eyes, d the length of 

the mouth from the center of the eye to the point, e diameter of the eye, 
f length of the head to the gill aperture, g height of the dorsal fin; all 

these measurements are in millimeters: 

A. Eels with lobe-organs. B. Female eels. 

a. b. Cc. d. é. fe g a b c d. e Sf. g 

I.| 480] 6 13.5 | 15 8 52 5 I.| 480] 8.5) 15 17 5 62 9 
IL| 470) 6 10.5 | 12 7 54 6 I.) 475) 7.5) 14.5 | 16 8 59 9. 

TIL.) 445); 5 11 12 6 47 6 IIL.| 440} 8 12 14 5 56 Ue 
IV.}; 411) 4 9 12 5.5 | 47 6 IV.} 410] 8 12.5 | 13 75 \oL 7 
V.} 386] 4.5) 9 12 5.5 | 46 4 We | arse! eon 12 5 49 oe 

VETS e820), |eosbial eed 10.5) 5 40 6 Wa S69 1G Foon alk 13 6.5 | 51.5 7 
VII} 344) 4 7.5 | 10 4.5 |) 40 5 VII.| 342] 6 8 11 4.5 | 44 6. 

VUIL| 319| 4 vi 10 5 40 4.5 | VIII.| 313} 5.5] 8 10.5 | 3.5} 41 6 

By observing these differences, and paying special attention to the 

height or narrowness of the live eel, eels with Syrski organs have been 
successfully picked out from among a large number of eels in the Trieste 
fish market. Absolute certainty in recognizing eels by these marks can 

of course not be guaranteed. If without knowing these distinguishing 
marks, with the exception of the first, one indiscriminately picks out eels 

from a large number measuring not more than 45 centimeters in length, 

he will onan average find among 10 eels 8 females, and 2 with lobe-organs; 
but if every one of the distinguishing marks are carefully observed, this 

ratio is reversed, and 8 eels with Syrski organs are found among every 

10. 
It was to be expected that Syrski’s discovery would revive interest 

in the eel question. This was, however, not the case—at least so far as 
the general public was concerned—until the beginning of the year 1877. 
During the spring and summer of that year all German and Austrian 

journals and periodicals contained articles and notices regarding the 

eel question. Among other things the following notice made the round 

of the press: ‘In spite of all our modern aids, science has not yet suc- 

eeeded in clearing up the mystery of the propagation of the eel. The 

German Fishery Association at Berlin, will, therefore, pay a reward of 

oOo co oo 
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50 marks ($11.90) to any one who will send to Professor Virchow, at Ber- 
lin, an eel in a state of pregnancy, sufficiently advanced to throw some 

light on the propagation of the eel.” The Royal Superintendent of 

Fisheries, Mr. Dallmer, in Schleswig, had volunteered to forward letters 

and eels to Berlin, and in the January numbers, 1878, of the “ Deutsche 
Fischerie-Zeitung,” published at Stettin, he gave a long and interesting 

report. He says, in the course of his remarks, that he had by no means 

counted on having the above-mentioned notice published in nearly every 

German paper, from the Rhine to the Vistula, and from the Alps to the 

sea. At first he was delighted with the number of letters he received; — 
next he was astonished, and finally he was horrified, and had to refuse to 

forward any more letters. Atthe same time an equally large number of 

letters, &c., had been sent direct to Berlin, to Dr. Virchow, from all parts 
ofGermany. Dozens of so-called young eels, all said to have been cut out 

of grown eels, were sent to him, and invariably turned out to be intes- 

tinal worms; the most incredible statements were made in letters, es- 
pecially by ladies, regarding large eggs which they said had been found 

UCC ae sic oles 6 Finally, Mr. Dallmer was compelled to publish the fol- 

Jowing notice in the “Schleswiger Nachrichten”: ‘Since the German 

Fishery Association has promised a reward for a pregnant eel, the de- 

sire to obtain this reward, as well as inquisitiveness and a sincere desire 

for knowledge, have greatly excited a large number of people. I had 

offered to forward letters, &c., to Berlin, but the enormous increase of 
my expenses for postage has induced me to ask all senders henceforth 

to send everything direct to Berlin to Professor Virchow. I am com- 

pelled to direct the attention of the public to a few matters in this con- 

nection. The reward will only be paid for a pregnant eel, and not for 

its contents alone, for if the latter alone are sent, there is no guarantee 
that they really came from an eel. The eel should therefore be sent in 

all cases. Most of the senders have sent me only the intestines, or also 
the supposed young of the eel, which invariably turned out to be intes- 

tinal worms. Most of the senders had eaten the eel, and nevertheless 
requested to have the 50 marks forwarded to them, often by return 
mail.” By directing the unceasing current of letters, packages, We., to 

Professor Virchow’s address, Mr. Dallmer had not rendered a service to 
the professor; for very soon a notice appeared in several papers, by Pro- 

fessor Virchow, urgently requesting people not to forward anything 

more. Some Berlin funny papers thereupon published a notice that 
henceforth all eels sent to scientists should be smoked. This episode 

will show, however, how great and how general an interest was taken 

in the eel question. 
In January, 1879, the “Zoologische Anzeiger,” published at Leipsic 

by Victor Carus,* contained a notice that a Mr. Edwards, of New Bed- 

*In No. 18, January 13, 1879. The notice has been taken from Putnam in the 

“Proceedings of the Boston Society of Natural History,” and communicated by 

Prof. A. S. Packard. The eels were said to have been caught in brackish water near 

Providence. 
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ford,* Mass., had, in December, 1878, discovered male eels of the variety 
Anguilla bostoniensis, having fully developed seminal cells with sper- 

matozoids, which, under the microscope, could be seen moving about in a 

lively manner. Unfortunately, this glorious news was soon proved to 

be incorrect. In No. 26, April 21, 1879, of the “* Zoologische Anzeiger” 

there was a notice to the effect that the American observer had been 

deceived by Brown’s molecular movement of the particles, and had 

mistaken the grains of the yolk of the egg for spermatozoids.t 

III. 

THE EEL QUESTION (CONCLUDED).—JOURNEY OF THE AUTHOR TO 

COMACCHIO, AND RESULTS OF HIS INVESTIGATIONS.—COMPARA- 

TIVE STATEMENT OF ALL THE DOUBTFUL QUESTIONS AND DIF- 

FERENT OPINIONS REGARDING THEM. 

Late in the autumn of 1877 I undertook a journey to Comacchio, 

going from Trieste by sea via Ravenna. Convinced by my own experi- 

ence of the difficulty of the questions which had yet to be solved, I did 

not set out with very sanguine expectations as to the prospect of finding 

fully-matured eels, both pregnant females and males containing semen. 

My chief object, from the very beginning, was to find out— 

(1) Whether among the eels which in autumn migrate to the sea any 

sign could be discovered pointing to a preparation for the act of propa- 

gation; 
(2) Whether, and if so to what degree, eels with the Syrski organ par- 

ticipate in these migrations; and, finally, 
(3) If possible, to catch some eels which had migrated to the sea, with 

aview of comparing their organs of generation with those of the lagoon 

eels. 
With regard to the first two questions I was able to solve the problem 

which I had set myself, and I have succeeded in discovering a new and 

interesting fact; but as to the last question, all my eager endeavors 

have proved futile. 

I found, first of all, that the eels which migrate to the sea in autumn 

take no food during this period. The stomachs of the many hundreds 

of eels which I caught during their migration were, on examination, 

mvariably found empty. All the fishermen and officials of the Comac- 

chio lagoons are well acquainted with the fact that the eeis take no food 

juring this period. In contradistinction to this the stomachs of those eels 

which do not migrate but remain in the lagoon, both of those which are 

[* These eels were taken by Mr. Edwards at his home, Woods Holl, Mass.—Ed. ] 

t “Zoologische Anzeiger,” by J. V. Carus, No. 26, April 21, 1879, p. 193, under “‘ Liter- 

ture”: Packard, A. S. ‘‘The breeding habits of the eel.” ‘‘A correction in the ‘Amer- 

can Naturalist,’ Vol. XIII, February, pp. 125, 126: the motile bodies were not sper- 

matozoa but yolk particles.” j 
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not yet able to migrate and of those which never go into the sea but 

spend their whole life in the lagoons, were more or less filled with rem- 
nants of food. 

In Comacchio, and doubtless wherever large masses of eels live in 
brackish water near the sea-coast, a certain variety of eels exists which 

I found were barren females of the common species. They are female 

eels whose ovarium shows an entirely anomalous condition. On opening 

such an eel one finds, instead of the well-known, yellowish-white, and 
very fatty, frill-like organ, a frothy, thin band, without any fat, and 

having but few folds, often as transparent as glass, otherwise of the 

same breadth and length as the frill-like organ, varying, of course, 

according to the size of the eel. If this band is examined under the 

microscope the eggs appear entirely transparent, containing but very 

few grains of yolk or none at all. This band, therefore, appears to be 

an anomalously-developed barren ovarium. The outward distinguishing 

marks of these barren females, which I found of all lengths to upwards 
of 70 centimeters, are very striking. They show all the above-mentioned 

distinguishing marks of the female intensified. Their snout is broader, 

often—especially the point of the lower jaw—extraordinarily broad, the 

dorsal fin generally higher, the eyes decidedly smaller—in large speci- 

mens astonishingly small—and the color is generally a light, almost 

yellowish green; the back is of a lighter green, and the belly of a 

brighter yellow than in the common female eels. The fiesh of these 

barren eels has a very delicate but different flavor from that of the 

other eels. I was surprised at its delicious flavor when I, for the first 

time, ate such eels at Comacchio; the flesh actually melts on the tongue. 
Even in the live eels one can, in feeling them with the hand, distinguish 

their soft flesh from the hard, firm, and muscular flesh of other eels.* 
In Comacchio this eel is called “pasciute.” Coste, who has not 

paid any attention to the scientific side of the eel question or to the dis- 

tinction of the sexes, called them “ priscetti,” and characterized them as 

eels which had not yet reached maturity, but weighed at least one pound.t 

The name “ priscetti” is certainly incorrect, and I became convinced of 

this by repeatedly questioning the superintendents of the fisheries and by 

listening to conversations of the fishermen.{ ‘ Pasciuto” means pas- 
tured, and lagoon fishers by this expression understand, first of all, those 
eels which do not migrate, which do not enter the basins where eels are 
caught during autumn, but which feed all the year round, and therefore 

keep in the lagoon, which is their pasture ground. But they further- 

*The author of the ‘‘ History of Comacchio,” Francesco Bonaveri, who wrote 

during the last century, already considered this eel, which he called ‘‘ Buratello,” 

avery interesting fish. He thought it must be a variety peculiar to the Comacchio 

Lagoon. 

tM. Coste: ‘‘ Voyage d’exploration sur le littoral de la France et de l’Italie.” Paris, 

1861, p. 49. 
¢Spallanzani, in his above-quoted work: ‘‘Sopre le anguille” (Opere, vol. iii, 

Milano, 1826, p. 518), calls them ‘ presciutte.” 
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more designate by this name the above-described variety of eel with 
broad mouth, small eyes, bright green color, and tender flesh. The use 

of this word “pasciuto” for two totally different categories of eels, the 

one comprising both those which have not yet reached maturity, the 

normally developed females which migrate later, and the eels with the 

lobe-organ, and the other comprising the barren females, which never 
migrate, and which, as I remarked above, are found of all sizes, is apt 
to create some confusion, which will make scientific investigations in 

the beginning somewhat difficult. When Spallanzani, a hundred years 

ago, visited Comacchio he encountered the very same difficulty, aa 
he had no knowledge of sexual differences in eels.* 

The second part of the problem was of special interest, namely, to prove 
the occurrence in Comacchio of eels with lobe-organs and to show what 

sort of life they led. I can state that among the 1,200 eels (more or 
less) which I dissected at Comacchio (including in this number the larger 
eels, which are invariably females), I found that on an average 5 per 

cent. had the Syrskiorgan; but that of all the eels which measured less 

than 45 centimeters on an average 20 per cent. had it; the result was 

therefore the same as in Trieste, whose fish market is, for the greater 
part, supplied with eels from Chioggia, a comparatively small portion 

only coming from Comacchio. I found at Comacchio the largest eel 

with a lobe-organ which has so far been discovered, measuring 48 centi- 

meters, and also the smallest, measuring 24 centimeters. All these were 

* Several of the older naturalists have already stated that there are some eels which 

never migrate to the sea; e.g., Risso, in his ‘‘ Histoire naturelle de ’Europe méri- 

dionale,” vol. iii, p. 198; also §. Nilsson, in his ‘‘Skandinavisk Fauna,” vol. iv, p. 

663. Nilsson calls the variety of the eel which does not migrate “grass-eel,” and 

makes special mention of its yellowish-green color and its tender and delicate flesh. 

Both these naturalists, however, strange to say, describe this very variety as having 
a more pointed snout than the others; and Risso, who gives it as a special variety— 

the Anguilla acutirostris (the eel with the pointed snout), describes it as dark-colored 

on the back and of a light silver color on the belly. This statement differs in every 

particular from the appearance of the non-migratory eel of Comacchio. I must state 

that all the ‘‘pasciuti” which I found to be barren females, and which from this rea- 

son do not migrate, are distinguished by a broad snout. It will be interesting in this 

connection to compare the following measurements taken in Comacchio; a means 

the whole length of the body of the eel, and } the breadth of the point of the snout 

between the nasal tubes, in millimeters: 

UNA B. C. 

Barren females. ‘‘Pasciuti.” Normal females. Eels with lobe-organs. 

a b. a b. a, b. 
1 508 10 il 511 8 I Wise peebessee|sccote.cs3cc . 

TI 480 8.5 1Bt 497 u Ta: 480 6 
Ill 458 11 1005 465 9 III. 470 6 
1V 443 9 DEAE 447 7 TVs: 445 5 
V 426 8.5 AS 425 6 Vi; 428 5 
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among eels which had been caught during their migration to the sea, 

and like the female eels which were migrating showed an entirely empty 

stomach, containing only asmall quantity of slime. A farther advanced 

development of the lobe-organs, in contradistinction to those caught 
during summer near Trieste, could not be noticed in any of them. 

Before entering upon the third and concluding portion of this treatise 

on the eel question, I must describe and determine scientifically the 
varieties of eels found in the lagoon of Comacchio. As I could not discover 

an actual difference of species, they must all come under the common 

designation of Anguilla fluviatilis (Fleming). I give the distinguishing 

marks of the different varieties according to Siebold.* 

Distinguishing marks of the species—Lower jaw longer than the upper 

jaw; dorsal fin begins far behind the head, anal fin begins the length 
of a head back of the beginning of the dorsal fin; body, as far as the 
anus, cylindrical; from there to the tail, compressed. 

Of this species the following sexual varieties can be distinguished : 

(1.) Anguilla fluviatilis, Femina vera.—The fully developed female 
eel: Snout generally broad, dorsal fin comparatively high, color on the 

whole light, back brownish green—never intensely black ; belly whitish 

yellow ; little or no metallic glitter; flesh coarse and firm; grows more 
than one meter in length; the frill-like ovarium contains much fat, and 

the eggs contain many yolk-grains. Migrates to the seain autumn, and 

during that time ceases to eat. 

(2.) Anguilla fluviatilis, Femina sterilis—The barren female eel, called 

in Comacchio “ pasciuto”: Snout decidedly broad, dorsal fin high, eyes 

remarkably small, color green—almost yellowish, back green, belly yel- 

low, no metallic glitter, flesh soft and tender, grows three-quarters of a 

meter in length; the ovarium contains no fat, and is, near the edges, 
frothy, thin, and bright, often as transparent as glass; the eggs contain 

few orno yolk-grains. Never migrates to the sea and feeds all the year 

round. 

(3.) Aguilla fluviatilis, Mas.(?)—The eel with a lobe-organ (the male 
eel?): Snout either attenuate and pointed, or short and pointed; dorsal 

fin narrow, eyes generally large, color decidedly dark, the back a dark 

green, often quite black; belly bluish or silvery white with little or 
no yellow, has a metallic glitter, often a bronze color; flesh coarse 
and firm; so far no specimens have been found measuring more than 
48 centimeters. Instead of the frill-like ovarium, it has an organ 
resembling a narrow band divided into many lobes, probably of the 

nature of testicles. Migrates to the sea in autumn, and during that time 
does not take any food. 

According to size and weight the Comacchio fishermen distinguish 

the eels by different names. The young eels, thin as threads, which in 

spring come from the sea they call “Capillari,” those weighing less than 

*With his usual ingenuity Siebold as far back as 1863 (Siisswasserfische Mitteleuro- 

pas, p. 352), asked the question, whether those eels which never migrate could be bar- 

ren eels, whilst the migrating eels were the fully developed males and females. 
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3 pounds “Anguille,” those between 3 and 4 pounds “Anguillaci,” from 

4 up to 6 pounds “ Rocche,” and the largest, weighing 54-6 pounds and 

more ‘“ Miglioramenti.”. During autumn eels are frequently caught near 

Comacchio weighing 10 and even 15 pounds. 

As regards the third aim which I[ had set myself, and which brings us 

to the most important point of the whole eel question, namely, to catch 

in the open sea eels which had got there on their migrations, in order to 

obtain in this way a fully matured milter and spawner, I have, as far as 
my modest means would allow, done everything which would bring me 

nearer to the solution of this problem. I have gone to sea in Chioggia 

fishing vessels, both from Magnavacca and from Codigero; I have 

accompanied the fishermen on their expeditions to the open sea; I 

have fished with them, and by offering them rewards I have urged 

them to catch eels out at sea. I have arrived at the conviction that 

this problem can only be solved by employing extraordinary means. 

Sensible old Chioggia fishermen, who know every nook and corner of 

this part of the Adriatic,* have assured me that during a long life-time 

they have never yet caught a fully-grown river eel at any distance from 

the coast. The eels which were handed me in the harbor of Magnavacca, 

which were said to have been caught in the open sea, and which I 
found to be common female eels, or eels with lobe-organs, had invari- 

ably been caught in the immediate neighborhood of the coast, or even 

in the Palotta Canal. There was no lack of attempts to deceive me; 
fishermen would take eels along from the shore, and on their return 

exhibit them to me as having been caught in the sea. Near the coast 

eels are frequently found, as I have mentioned above, in the sea, and 

differ in no respect from the lagoon eels. I found both female eels and 

eels with lobe-organs with the same immature organs of generation as 

in Comacchio; these eels had evidently just entered the sea from the 

lagoon by way of the Palotta Canal. At some distance, however, 1 to 2 

nautical miles from the coast, none of the many thousands of grown eels 
which have migrated to the sea are seen; every trace of them is abso- 

lutely lost. Inexplicable as this phenomenon appears at first sight, 

*The inhabitants of Chioggia are the boldest fishermen and sailors on the whole 

coast of Italy, and are famous as such under the name “‘lupi di mar”—sea-wolves It 

is a great pleasure, especially when the waves are high, to watch their maneuvers, 

which they execute shouting and singing. Two Chioggia vessels with reddish-brown 

sails set out on their expedition. One sails far ahead, and ata suitable place casts 

the net ; thereupon both vessels rapidly sail towards each other; it looks as if they 

must run into each other. When very close to each other a fisherman holding the line 

of the net in his hand leaps from the first into the second vessel, amid the shouts and 

laughter of his companions. In a few moments both vessels are again far from each 

other, and haul in the net. 

+Wherever the coast has long and shallow bays, like near Goro, north of the Po di 

Volano, as also in Schleswig and Denmark, eels are found at a considerable distance 

from tle coast. I have seen eels speared at a great distance from the coast in the Bay 

Sacca di Goro. The difficulty or impossibility only begins in deep water, and this is 

the very place from which eels are desired. After my experiences I must contest the 
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it is easily explained when one thinks of the method of fishing, and the 

nets employed by the sea fishermen. These nets, which, like those used 

in the lobster fisheries, are intended to be dragged along the bottom of 

the sea, have very wide meshes, much too wide to retain an eel, which 

can slip through avery small hole. And those nets which have narrow 

meshes never reach to the bottom of the sea; the eels, however, can 

only be brought up from the bottom of the sea. The drag-nets which 

the fishermen employ are, moreover, deficient in this respect, that they 

do not have an apparatus to dig up the mud which is the favorate habi- 

tation of the eel, but glide over it gently. The fishermen would very justly 

fear for their expensive nets if they were to make an attempt at digging 

up the bottom. To catch a river eelin the open sea, which is an essential 

condition of solving the most perplexing question of the eel problem, 

will therefore remain an impossibility as long as we do not possess 

vessels and apparatus specially adapted to this purpose. 

When one, as I did, has spent weeks in the company of the fishermen 
and officers of the lagoon, superintendents of fisheries, and private fish- 

ermen, who year after year and during the fishing season by day and night 

think and talk of nothing else but of the eel, on which their prosperity 

depends, which was fished for by their ancestors centuries ago, so that 

their power of observation of the mode of life of this fish has naturally 

been sharpened, it will not be surprising to find that the more intelli- 
gent fishermen have quietly formed some opinions regarding this mys- 

terious fish and its procreation, which, laying aside the common fables, 

are calculated to give some hints to the naturalist as to the way and 

direction in which he should pursue his investigations. Such opinions 
I have heard expressed by some of the more intelligent of the fishermen, 

and the opinion which I had formed concerning some of the unsolved 

problems of the eel question has thereby been confirmed. These prob- 

lems, which are intimately connected with each other, are the following: 

(1) How can it be explained that no fully-developed males and females— 

milters and spawners—of the eel have ever been found? 

(2) When and where do the organs of generation of the eel develop 
to that degree of maturity which is necessary for the procreation of 

young eels? 
(3) Where do eels spawn, and where are their eggs impregnated? 

(4) What becomes of the fully-grown eels after the spawning season ; 

why do they never return to the rivers, but disappear altogether? 

Drawing rational conclusions from our present knowledge of the eel 

question, these questions should be answered as follows: 

assertion made by Professor Ercolani, that the eels which were sent to him from 

Ancona had been caught in the open sea. I am convinced that they had never seen 

the open sea; the fishermen, however, described them as “caught in the sea,” which, 

of course , was true in a certain sense, although, no doubt, they had canght them near 

the coast. Through the kindness of Mr. von Littrow, harbor-master at Fiume, I 

received a large number of eels which the lobster-fishermen had caught in the harbor 

- of Fiume, and which in no respect differed from the common lagoon eels. 

S. Miss. 59——31 
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(1) For the development of their organs of generation eels need salt 

water.* As has now been ascertained beyond a doubt, the eels leave 

the rivers and brackish lakes when their organs of generation have 

scarcely begun to develop, and enter the sea that these organs may 

there reach their full development. That this migration to the sea is 

undertaken for the purpose of spawning is fully proved by the fact that 

in spring the young eels come from the sea, and this view is further 

strengthened by the circumstance that when the eels commence to 

migrate they cease to eat, just like other fish do, during the spawning 

season. 

(2) The development of the organs of generation takes place in the 

sea, not near the coast, but farther out in deep water. Considering the 
immature condition of the eels when they begin to migrate, the develop- 

ment is exceedingly rapid. Ina few (five to six) weeks they reach matur- 

ity, according to the time when they enter the sea. Near Comacchio 

the eels migrate from the beginning of October till the end of December. 

(3) The river eels have their settled spawning places in the sea.t 

These are mud-banks which the eels visit in large numbers for the pur- 

pose of spawning. The young fry develop on these banks, and go to 

the mouths of the rivers in the beginning of spring, about eight to ten 

weeks after their birth. 

(4) The old eels, both males and females, die soon after the spawning 
season. The extraordinarily rapid development of their organs of gen- 

eration exhausts them to such a degree that they die soon after having — 

spawped. This is the reason why they are never seen to return.t 

It is hoped that this short treatise on the eel question may do its share — | 

in giving a new impetus to its scientific investigation and may aid #n 

*Some peculiarity in the chemical composition or the organic contents of the water — | 

of the Black Sea must be assigned as the reason why there are no eels in the whole 
territory of the Black Sea nor in the Danube and its tributaries. 

t The Chioggia fishermen have pointed out to me several of these mud-banks in the | 

Adriatic. 

tSiebold was the first to express this opinion (see farther below). An intelligent 

Chioggia fisherman, owner of a vessel, in answer to my question, what became of the ~ 
old eels, replied: ‘‘ They die on the mud-banks after they have made young ones.” — 

i 

This view finds its scientifically proved analogy in the lamprey. Panizza in de- 

scribing the sea lamprey (Petromyzon marinus L.) remarks that both the males and, 
females of this kind of lamprey are invariably found dead after the spawning season. — 

(See Panizza: ‘‘Memoria sulla lampreda marina” in the ‘‘Memorie dell’ Instituto — 
Lombardo di scienze,” vol. ii, Milan, 1845, p. 48.) Regarding the river-lamprey — 

(Petromyzon fluviatilis L.) Statius Martens, the translator of Linné’s System of Nature, — 

says (vol. iii, 1774, p. 232), that after it has finished spawning it gradually declines 

and finally dies. Concerning the small lamprey (Petromyzon Planeri, Bloch), the — 

discoverer of its larva (the Ammocetes branchialis), August Miiller, who had observed 

the spawning process of this fish in the river Panke near Berlin, says that he had wit- 

nessed the very same phenomenon. (See A. Miiller, ‘‘Vorliufiger Bericht iiber die Entwi- 

ckelung der Neunaugen” in “‘J. Miiller’s Archiv,” 1856, pp. 323, 324.) Theodor von 
Siebold (in his ‘‘ Die Siisswasserfische Mitteleuropa’s,” p. 378) says: “‘A very interest- 

ing fat, discovered by A. Miiller in the course of his observations, is the complete dis- 
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leading us to its final solution. Would that all who possess the necessary 
means might constantly remember Spallanzani’s words, uttered by him a 

century ago after his many vain attempts to solve the eel problem: “Our 

still prevailing ignorance regarding the procreation of the eel, instead of 

deterring us from further investigations, should spur us on to strain 

every nerve to dispel this dark cloud of ignorance, having ever before us 
the examples of seekers of truth in other fields of natural science, who 
by careful and persevering search at last succeeded in removing the 

seemingly impenetrable vail from many a mystery of nature.” (Opere di 

Lazzaro Spallanzani, vol. iii, pp. 561, 562, Milan, 1826.) 

appearance of the small lampreys after the spawning season is over. In spite of the 

most diligent search A. Miiller could not find any trace of them except a few dead ones 
floating about in the water. As moreover the ovaria of these lampreys never con- 
tained eggs in different stages of development, as is the case with other fish, but after 

the spawning season contained nothing but the empty cells, A. Miiller was justified in 
concluding from this that the organs of generation of these small lampreys are after 
the spawning-season completely exhausted, and that the fish consequently die. By 

personal observation I have convinced myself that after the spawning season the ova- 

ria of the small lampreys are entirely void of eggs, and I must therefore agree with 

Miiller that the supposition seems very natural that the same is the case with Petro- 

myzon marinus and Petromyzon fluviatilis. I even goastep farther and ask the question 

whether, perhaps, such a generative activity, only occurring once during life and fol- 
lowed by death, is the reason why the eels which have migrated to the sea never 

return from there.” It may not be out of place to point to the striking similarity 

between the generative organs of the lamprey and the eel, to which Rathke has 
directed attention in his treatise on the organs of generation in fish, not only as regards 

the female, but, strange to say, also the male eel. 
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V.—THE FOOD OF MARINE ANIMALS. 

By Pror. K. M6sius.* 

[From “ Tugeblatt der 53. Versammlung Deutscher Naturforscher und Aerzte in Danzig, 
1880.” Journal of the 53d Conference of German Scientists and Physicians, held at 
Danzig, 1820. No. 6, September 22, 1850. ] 

All the known forms of animals may be divided into 155 orders; of 

these 52 live on land, 67 in fresh water, and 107 in salt water. The sea, 

therefore, is richer in animal forms than the fresh water and the land, 

and also produces more individuals than fresh water and land combined. 

As the number of domestic animals on a farm depends on the extent 

and quality of the land belonging to it, in the same way the number of 

animals in the different domains of nature, both on Jand and in water, 
depends on the quantity of food. 

As no animal is able to form the organic combinations of its body 

direct from water, air, and mineral substances, all animals of our earth 

depend on the quantity of organic matter produced by the vegetable 

kingdom; and the number of animals inhabiting the different seas, there- 
fore, likewise depends on the quantity of organic nutritive matter which 

the water, either directly or indirectly, receives from the vegetable king- 

dom. 

To prove this let us first of all cast a glance at our own seas, the 

Baltic and the North Sea. 

Large meadows of green sea-weeds extend in the shallow waters near 

the coast, wherever the bottom does not consist of shifting sand, in 
which no plant can take root. Wherever the bottomis stony, brown 
algee (fucoids) grow, and further away from the coast, at depths of 60 to 

80 feet, the bottom is in many places covered with red alge (florids). 

At a still greater depth there are few or no plants; but aquatic plants 

torn loose from the places where they grew are often brought up in 

dredges from a depth of several hundred yards. After the gases filling 

their tissues have escaped, such plants sink towards the bottom, fall to 
pieces, and finally form the principal component part of the mass of 

dark, soft mud forming the bottom of many bays of the Baltic and 

North Sea. When such mud, brought up in dredges, is put into a barrel, 

* Die Nahrung der Seetiere. Vortrag von K. M6stus, Professor in Kiel. Translated by 
FIERMAN JACOBSON. 485 
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it does not appear to contain any animal life; but if it is put througha 

fine wire sieve, which cleans out all the mud, a large number of diminu- 

tive mollusks, worms, crustaceans, and other marine animals may be seen. 

If we could dive down to the mud bottom without touching its sur- 

face, we would find it full of worms, shells, and other marine animals pro- 

truding from the mud, all busy absorbing with their mouths the parti- 

cles of mud nearest to them; and we would also see flounders, codfish, 
eels, and other fish digging themselves into the soft mud for the purpose 

of devouring its inhabitants. 

In the great depths of the Baltic, 90 to 95 fathoms, east of the island 
of Gottland, where the bottom consists of plastic clay containing but 

very few organic substances, I found very few worms during the sum- 

mer of 1871. In the greatest depths of the Mediterranean southeast of 

Sicily (1,700 fathoms), where the bottom consists of yellowish clay, the 
British exploring expedition of 1870 found no traces of animal life. 

In the southern part of the North Sea the muddy bottoms, at a depth 

of 20 to 25 fathoms, are literally alive with small crustaceans, worms, 
snails, mollusks, echinoderms, and polyps, and are therefore very rich 
in fish. 

Enormous masses of dark mud, formed from vegetable matter which 
has sunk to the bottom, lie at the bottom of the deep fiords of Norway, 

and furnish excellent food for their numerous fish and other marine 
animals. 

Besides the sea-weeds, which in all latitudes grow at a depth of 25 

fathoms on level bottoms, the sea produces different kinds of floating 

alge, which furnish food to marine animals. 

During the summer a floating microscopic alga (Melosira costata) ap- 

pears in the Bay of Kiel, and probably also in other parts of the Baltic, 

in such enormous masses that the water becomes turbid. 
Clean plates of glass which I fastened to some poles in the Bay of - 

Kiel one meter below the surface of the water were, after 8 to 14 days, 

completely covered with diatoms, among which infusoria were crawling 

about, the stomachs of which contained diatoms. Diatoms live in every 

sea, and when dead form the principal component part of the finer por- 

tions of the bottom. 
Late in summer the Baltic near the mouths of the Oder, Vistula, and 

other rivers assumes a peculiar green color, from great masses of float- 

ing microscopic alge, so-called ‘“‘ water blossoms.” The commission for 

the scientific investigation of the German seas, which during this month 

has examined the Bay of Danzig, on the 10th of September found a her- 

ring-net which, east of Zoppoh, had been left at the bottom of the sea 

for one night, covered with a greenish slime, which principally consisted 

of such microscopic alge. 
In the Red Sea, the Atlantic, Indian, and Pacific Oceans, navigators 

and scientists have often observed floating microscopic alge of a reddish 

color (Trichodesmium erythreum) covering the sea for miles and miles. 
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In the middle Atlantic Ocean large masses of alge (Sargassum bacci- 

Jerum) are floating about, which furnish food not only to the animals liv- 
ing on and among them, but also, after they have decayed and sunk to 
the bottom, to animals living in the depths of the sea. 

Plants growing on land likewise furnish food for the animals of the 

sea. All rivers carry organic matter into the sea, which, with the fine 
mineral substances of the river water, sink to the bottom near the mouths 
of the rivers and form layers of rich mud. 

In the Caribbean Sea, A. Agassiz found masses of leaves, pieces of 
bamboo, and sugar-cane at a depth of 900 fathoms, and at a distance of 
16 to 24 kilometers from the shore, and wherever this was the case the 

deep-water fauna was particularly rich. 7 

At the greatest depth of the ocean, below 900 fathoms, both the num- 
ber of species of animals and individuals decrease, evidently because the 

quantity of food is smaller. Decaying plants and animals which either 

sink to the bottom perpendicularly or gradually glide down the incline 

of the coast, are either devoured by marine animals or dissolve entirely 

before they reach the deepest bottoms. 

Flat, sandy bottoms, on which the constant motion of the waves al- 
lows nothing to rest, be it alive or dead, are almost void of animal life. 

Firm coral reefs, on the other hand, towards which wind and breakers 
carry vegetable and animal life from the open sea, both by day and night, 

are among the most densely inhabited portions of the sea, especially on 

their outer edges, because these receive the greatest quantity of nutri- 

tive matter (Murray). 
As the growth of young marine animals, just as much as that of land 

and fresh-water animals, depends on the quantity of food, large numbers 

of young fish and other marine animals, which were hatched within a 

limited space, must spread over a larger extent of water, if many of them 

are not to perish from want of food. To find this food, they swim in 

large schools from one place to another, and continuing in the direction 
in which they find the most food, they gradually get to migrating, with- 

out the slightest idea or purpose of finding a more pleasant place of so- 

journ. Thus the schools of herrings enter the bays of the Baltic, fol- 

lowing those portions of the sea which are richest in copepods. The 

herrings are followed by the codfish, which feed on the former, and near 
the coasts of Norway large numbers of whales follow the herring and de- 

vour many thousands (O. Sars). 
The migrations of marine animals are therefore caused by the periodical 

appearance of food within certain parts of the sea, just as the migrations 

of the South African antelope, the North American buffalo, and the Si 
berian reindeer are produced by the same causes. 

Food-fish, by seeking their food in different parts of the sea, thus fur- 

nish us with wholesome food from numberless small marine animals, 

which without them would be of no use to us. 
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The periodical increase and decrease of nutritive matter in the differ- 

ent parts of the sea depend on the’ degree of warmth and light which, 

during the changing seasons, they receive from the sun. 

Food and temperature exercise a powerful influence on the develop- 

ment of the eggs of marine animals. 
The eggs of many invertebrate marine animals develop simultaneously 

with the eggs of fish which come in large shoals; the young fish there- 

fore find numerous microscopic embryos in the same water in which they 
were hatched. By inhaling this water when breathing they at the same 

time get the food which is most suitable for them. The water flowing 
through their gills is in a certain sense their mother’s milk. If the water 

does not contain the food which is absolutely required by the young fish 

they perish as soon as the nutritive yolk of the egg has been consumed, 

for on water alone no marine animal can live. 

Though it is therefore an easy matter to develop young salt and fresh 

water animals from healthy eggs in small vessels, because the eggs con- 

tain.all the substance which is necessary for such development, it is very 
difficult to raise the young fry in aquaria, because these but rarely con- 

tain the necessary food. 

There is no doubt that many young fish and other marine animals do 

not attain to maturity simply because the water where they were born 

does not contain a sufficient quantity of suitable food. 

The average quantity of sunlight and warmth, repeating itself from 

year to year, develops a certain quantity of nutritive matter for the ani- 

mal life of the sea, and the total mass of mature animals of one part of 

the sea is as large during every period of development as the quantity of 

food in that part allows, for during every breeding-period all the animals 

living together in one region produce a much larger number of eggs than 

the number of mature animals developed from them. The germinating 

faculty of all species of animals is greater than their maturing faculty. 

One of the most obvious reasons why the maturing faculty of animals 

decreases is the destruction of eggs, embryos, and young fry by other 

species or by larger individuals of the same species. Thus, the Core- 

gonus lavaretus eats the eggs of its own species; large codfish devour 

small codfish, and eels fill their stomachs with the spawn of different 

fish. 
In certain localities man exercises a considerable influence on the’ 

maturing faculty of marine animals. In Greenland the whale (Balena 

mysticetus) is at present a very rare animal, because Dutch, Hamburg, 

British, American, and other whalers have caught old and young whales 

for centuries. 
In nearly all the fishing villages on the coasts of the Baltic and the 

North Sea the fishermen complain that the former wealth of fish is dis- 
appearing. Itis unfortunately impossible to ascertain from comparative 

statistics in how far these complaints are justified ; but there is scarcely 
a doubt that in most of our coast waters more fish are caught within 
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one year than informer times. The number of consumers of salt-water 
fish in our inland provinces has, since the introduction of railroads, in- 
creased so much that the quicker and larger sales of fish have induced 

the fishermen to bring more small fish to market than formerly ; thereby 

they of course reduce the productiveness of the food-fish in their waters. 
They follow the same course as large fish of prey, and do their share in 
reducing the maturing faculty of valuable fish. The invertebrates found 

in such waters then serve as food for other worthless fish, or at best 
they only serve to develop a larger number of young immature food-fish, 

whose total weight has much less value than the same weight of fully 
grown fish, which moreover could do something in the way of propaga- 

ting the species before they were caught. If fishermen, therefore, wish 
to permanently reap an average reward of their labor, the fish which 

Spawn in coast waters should not be caught at all ages, but should be 

protected especially during the period of their youth and during the 

spawning season. 

In no part of the sea has fish-food decreased, as has been the case in 
many fresh waters of highly cultivated countries, causing a decrease of 
fresh-water fish. In many countries our modern civilization has de- 

stroyed the natural communities (Cenobitisms) of plants and animals, 

and substituted those plants and animals which were most profitable to 
man. But the natural communities of the sea human agencies can only 

change to a certain degree in the coast waters. In the open sea the 

natural communities of plants and animals will continue to live and 

sustain each other as long as the waves of the eternal ocean continue 

to roll. 
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VI.—THE ICELAND HERRING-FISHERIES,* 

By W. FINN. 

[From ‘‘ Deutsche Fischerei-Zeitung,” 3d year, No. 54. Stettin, December 21. 1880. } 

Towards the end of last year (1879) a market report received from 

Gottenburg by the ‘‘ Deutsche Fischerei-Zeitung” mentioned the fact 
that a new article had been introduced into the Gottenburg market, viz, 
Iceland salt herring, which on account of its superior quality had com- 

manded a very high price. Some time later the same kind of herrings 

was mentioned in reports from other places. Quite recently news was 

received from Elmshorn (Holstein) that a vessel which from that place 
had gone to Iceland in spring to engage in the herring-fisheries had 

returned with a full cargo. These communications aroused my interest, 
and as in the Danish official reports I found but very few data regarding 

the Iceland herring-fisheries, I applied to Norway for further informa- 

tion, for, strange to say, neither the Icelanders nor the Danes, but the 
Norwegians, have begun herring-fisheries on a large scale near Iceland, 
and they are rapidly developing them to an extent which cannot fail to 

exercise an important influence on the world’s commerce. ‘The informa- 

tion relating to these fisheries which I received from Norway, and which 

in the highest degree deserves the attention of our ship-owners and 

capitalists, is given in the following: 
It is now eleven years since an association called the Iceland Fishing 

Company was formed in Mandal, Norway. <A mere accident furnished 

the occasion for forming this association. The captain of a Norwegian 

vessel, who often visited Iceland, had his attention directed to the 
large schools of herrings in the Sejdis fiord on the east coast of Iceland. 
He communicated his observations to the owner of the vessel, a Mandal 
merchant, Mr. Albert Jacobsen. This gentleman, one of the most ener- 
getic business men of Mandal, resolved to make an attempt to establish 

regular fisheries on the coast of Iceland, although he hardly looked for 

favorable results, as neither Icelanders nor Danes had hitherto attempted 

anything in this direction. Mr. Jacobsen bought a piece of land in a 

favorable location on the shore of the Sejdis fiord, and sent a vessel to 
Iceland well furnished with everything required for fishing. This first 

* Die Héringsfischerei bei Island. ‘Translated by HERMAN JACOBSON. 
493 
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expedition was successful, and the vessel returned with a full cargo of 
herrings of the finest quality. This result created quite a sensation in 

Mandal business circles, and seven other merchants associated them- 

selves with Mr. Jacobsen in the above-mentioned company. Alongside 

of the land near the Sejdis fiord bought by Mr. Jacobsen, another and 

larger piece of land was bought by the company, and a large and some- 

what expensive establishment, answering to the great expectations en- 

tertained with regard to this enterprise, was started on the Sejdis fiord. 

During the first year these expectations were not disappointed, for about 

2,000 tons of herrings were sent to Mandal. But now there followed a 
number of poor years. The herrings did not make their appearance, and 

the heavy expense of keeping up the establishment caused serious losses 

tothestockholders. Tbheconsequence was that the company was dissolved 

and the whole establishment sold for a mere song to a new company 

rising from the ruins of the old one. Among those who had not yet given 

up all hope was Mr. Jacobsen, who was also one of the stockholders of 

the new company. But as the enterprise did not flourish, and did not 

seem to promise any profits in the future, the number of stockholders 

gradually decreased until only two were left, Mr. Jacobsen and another 

merchant, Mr. Carl Lund. These two men, not discouraged by tempo- 

rary failures, and able, by reason of their pecuniary circumstances, to 

stand the pressure for some time, bought up the shares of all those stock- 

holders who desired to withdraw from the company. At last, in 1877, 
the herrings again made their appearance in the Sejdis fiord, and came 

again in the following year. But in spite of the moderately successful 

fisheries the net profits were not large, owing principally to the low price 
of herrings. Last autumn, however, the sensational news reached Man- 

dal from Iceland that such an enormous number of herrings had entered 

the nets that there were not enough barrels and salt. These articles 

were sent out at once, but nevertheless a considerable number of her- 

rings was lost. In spite of this loss, however, the result was very sat- 

isfactory, no less than 8,000 barrels of herrings having been salted, and 

as prices were high (in Mandal 263 crowns—$7.12—wholesale price, were 

paid for a barrel; and in Gottenburg and Stockholm the retail price was 

36 to 40 crowns ($9.64 to $10.72, per barrel), the two stockholders were 
fully rewarded for their perseverance, and amply repaid for former 

losses and disappointments. During the last few years the company has 

every year sent two vessels with a crew of 28 men to Iceland. Barrels, 

salt, food, &c., are of course taken along from Norway. Last yeav’s ex- 

pedition unfortunately closed with a very sad occurrence. In December 

the Dutch steamer Anna was to take the remainder of that year’s yield 

-of herrings—2,117 barrels—and the officers and workmen of the Sejdis 

fiord establishment back to Bergen. At Feiosen, near Bergeln, the steamer 
ran against a rock and immediately sank to a depthof 8 fathoms. Be- 

sides the first mate, the pilot, and two coopers, Captain Abrahamsen, the 
director of the Sejdis fiord establishment, also met his death in the 
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waves. His death was a very serious loss to the company, for he was 
an exceptionally able and energetic man, whose place it will be difficult 

to fill. Of the cargo only a small portion was saved. 

The magnificent results obtained last year by the “ Iceland Fishing 

Company” had a magic influence on all the ship-owners on the west 

coast of Norway. Every vessel which could be spared was in the be- 

ginning of last summer fitted out and sent to Iceland to engage in the 

herring-fisheries. From Mandal alone 30 vessels, with a total burden of 
about 2,000 tons, are said to have sailed for Iceland. In June last an 
“Teeland Fishing Company ” was organized in Aalesund, with a capital 
of 20,000 crowns ($8,040). 

To obtain the right to fish in Iceland waters, a foreigner must be nat- 
uralized, which is done in a very simple way, by taking out an Iceland 

citizen’s paper (cost about 4 crowns, $1.75), swearing an oath of allegi- 

ance to the King of Denmark, and settling down on the island. This 

settling down, however, generally only consists in putting up in some 

favorable location on the shores of the fiord the frame house which has 

been brought ready-made from Norway. Although, according to a cir- 

cular of the governor of Iceland, addressed to all officials in the island, 
these regulations are to be strictly observed, it is a fact that many Nor- 

wegian fishermen who have taken out Icelandic citizen’s papers, never 
think of settling permanently in Iceland. 

Last summer the herring-fisheries carried on by Norwegians were 

chiefly confined to the east coast of the island, although a few vessels 

also fished in the Oe fiord and the Ise fiord. Both during this and last 

year the Eske fiord was the principal place for herring-fishing during sum- 

mer, whilst the richest autumn fisheries have taken place in the Sejdis 
fiord. During last summer 28,000 tons of herring were caught in the 

Eske fiord (6,000 of these by a Bergen company—2J. E. Lehmkul), whilst 

during the same period scarcely 1,000 tons were caught in the Sejdis 

fiord. In this last mentioned fiord, however, upwards of 40,000 tons 
were caught during the third week in October, whilst the quantity of 
hrrings left in the nets was estimated at 20,000 tons. As according to 

the last reports from Iceland fishing was still going on, we are not pre- 

pared to give any absolutely reliable information as to the total yield, 

but in all probability the Norwegian fishermen will this year bring home 

from Iceland about 100,000 tons of herrings. If such harvests should 
prove the rule,* ship-owners fitting out vessels for Iceland will do well 

to remember this. 
We shall doubtless soon be in possession of all the data regarding the 

Iceland herring-fisheries. 

* During last summer the herring-fisheries on the coast of Norway have been very 

poor, whilst all reports from Iceland speak of the Iceland herring-fisheries as being 

remarkably successful. See ‘ Die Norwegische Nordsee-Expedition, 1877 ” (the Norwe- 

gian North Sea Expedition), p. 181, volume for 1878 of this journal. 
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To the Norwegian merchant, Albert Jacobsen, belongs all the honor 

of having inaugurated these fisheries; and other nations owe him a 

debt of gratitude, if in the future this enornous wealth of fish, which 
its rightful owners have hitherto neglected with inexplicable short-sight- 

edness, proves a practical benefit, not only to Norway, but also to many 

other countries (let us also hope a 



VIT.—CONTRIBUTION TOWARDS SOLVING THE QUESTION OF THE 
SECULAR PERIODICITY OF THE GREAT HERRING FISHERIES. 

By AXEL LJUNGMAN.* 

There is doubtless no phase in the history of our Scandinavian sea- 

fisheries whizh has attracted more general attention and has been of 

such far-reaching consequences as the periodical stoppage and return of 

our great herring fisheries; but, at the same time, there is scarcely a 

question whose solution has offered greater difficulties. For six years 
T have been engaged in scientific investigations of the herrings and her- 

ring fisheries on the west coast of Sweden, chiefly with a view of im- 

proving the fishery laws. During these investigations I have neces- 
sarily been confronted with the above-mentioned difficult problem, and 

after having given it some attention I have from time to time published 

the results of my investigations." 

The old, and doubtless erroneous opinion that the last great Bohus- 
lan herring fisheries came to an end on account of the reckless manner 

in which they were carried on, formed the leading scientific thought in 

the old fishery law, which has not yet been completely abolished, and 
one of whose principal features is the prohibition to catch herrings with 

large seines. When this whole question was subjected to a more 

thorough investigation, it became clear that a scientific tribunal would 

condemn this law. But even from a purely economical standpoint this 

question is of such importance to the fisheries that no trouble should be 

considered too great in solving it. All the works which have so far been 

published on the subject will show clearly that the problem is so vast, 

that it will require a long time and the labor of more than one person to 

reach a satisfactory conclusion. The following little treatise will fully 

show the truth of my remarks: 

As an introduction to this new attempt to solve the problem in ques- 

tion, I shall give a brief and systematic review of all the attempts at solv- 

ing it which have hitherto been made. 

In reviewing all the causes, which from time to time have been assigned, 

* Axel Liungman, ‘ Bidrag till lisningen af fradgan om de stora sillfiskenas sekuldra period- 

icitet.” Copenhagen, 1880. [Translated by HERMAN JACOBSON. ] 

1 Prelimindr beriittelse for 1873-74 Gfver de betréffande sillen och siilfisket vid Sveriges vest- 

kust anstélda undersikningarna, Upsala, 1874, p. 23-29.—United States Commission of 

Fish and Fisheries, III. Report of the Commissioner for 1873-74, and ’74~75, Wash- 
ington, 1876, p. 137-141. Northern Ensign, Wick, October 18, 1877, No. 1429, p. 4. 

Nagra ord om vart stora bohuslinska sillfiskes upphiéranda och dtervindande in Géteborgs 
Handcls och Sjéfarts-Tidning, January 26, 1878. Bohusliins hafsfisken och de vetenskapliga 

hafsfiskeundersdkningarna, II, Géteborg, 1878, p. 24, 65-99. 

S, Miss. 59-32 a4 
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of the disappearance of the herrings from our coasts, we shall soon find 

that they may be divided into three groups : the first embracing explana- 

tions of a mythical or purely accidental nature ; the second, human agen- 
cies; and the third, natural causes. 

A. Under the first head there would come: 

1 

8. 

The wrath of God manifested on account of the abuse of his gifts, 
or on account of the wickedness or indifference of men, Sunday 
fishing, denying the priests their tithes, dissatisfaction with the 

laws made, or the taxes imposed by the government. 

. Sorcery. 

. Shedding of blood. 

. Cruelty towards the herring. 

Using herring as manure. 

. Occurrences which by mere accident were simultaneous with the 

disappearance of the herrings, e. g., the burning of sea weeds, the 
establishment of new light houses, &c. 

. The failure of the whales and other so-called herring-hunters to 

drive the herrings toward the coast. 

Caprice of the herrings, or their natural instinct. 
All these causes, which doubtless were very popular among the com- 

mon people, imply the going away of the herrings to another place which 

proved itself worthier of such a blessing. 

B. Under the second head come all those causes which may be assigned 

13 

9 
ade 

to human agencies : 

The herrings have been gradually destroyed, their schools becoming - 

smaller and smaller towards the end of the fishing period. This 

result has been brought about— 

a. By excessive fishing, and more especially by catching the young 

herrings with seines having narrow meshes. 

b. By preventing the herrings from reaching their favorite spawning- 

places. 

ce. By destroying the roe. 

d. By disturbing those places where the young herrings were in the 

habit of seeking food and shelter. 

The herrings have slowly but surely been driven away by— 

a. Noise. 

b. By unsuitable fishing-apparatus, by fishing with seines during 

daytime, or by using drag-nets too early in the season. 

ce. By disturbing the spawning-process. 

d. By disturbing the spawning-places by seine-fishing or by throw- 

ing refuse in the water. 

e. By leaving dead herrings at the bottom of the sea, or by throwing 

guts and gills into the water. 

Jf. By throwing fish-oil refuse in the water. 

g. By preventing the schools of herrings from reaching their accus: 

tomed spawning-places. 
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h. By reckless fishing, thus depriving the herring of his necessary 

food. 

C. Under the third head would come all natural causes : 

1. The herrings have been destroyed by the unfavorable condition of 

the weather, by an unusual number of fish of prey and birds of 

prey, by lack of food, &c., by various natural causes hurtful to 

the roe, the young fish and the fully-grown fish. 

2. The herrings were obliged to leave the coast in consequence of— 

a. Changes in its physical condition both meteorologicaland hydro- 

logical (accidental or periodical), as likewise changes in the nature 

of the bottom, principally at the spawning places. 

b. Changes of a biological nature, ¢. g., an increase in the number 

of fish of prey or birds of prey; lack of food, or changes in the 

character of the local fauna and flora, occasioned by overwhelming 

masses of herrings flocking towards one point. 

c. A secular periodicity in the natural condition of the whole region 

where herrings occur, thus obliging the large schools of herrings 

to change their spawning-places and their places of sojourn dur- 

ing the early part of their life. 

Of all these explanations only the last mentioned shall form the sub- 

ject of further remarks, and it will be our object to find out whether 

there is really any secular periodicity in nature sufficiently strong to 

cause the disappearance of the herrings from certain coasts. 

In the year 1843 the well known astronomer, Mr. S. H. Schwabe, at 
Dessau, succeeded in proving that the solar spots known since the second 

decade of the seventeenth century were periodical in their occurrence ; 

and in 1852 it was found that “the daily variation of the magnetic 

needle lasted exactly as long as the period of the solar spots, and that this 

variation reached its utmost limit at the time when the solar spots were 

most numerous, and was scarcely noticeable when the solar spots were 

fewest in number.” The average length of the solar-spots period was 

by Wolff found to be 11.11 years; Schwabe had previously put it at 

10 years, and Lamont, in Munich, at 10.48; whilst Wolff, Fritz, and 

others proved conclusively that there were longer solar-spots periods, 

comprising about fifty-five and one-half years. Other scientists, how- 

ever. put the length of the longer periods ata different figure, e. 7., 

K6ppen at forty-five years, Lemstroém fifty-eight, Klein sixty-seven, and 

Hornstein seventy. In 1862 Fritz, and in 1873 Koppen showed a cor- 

respondence in the occurrence of northern lights and the changes in 

the solar-spots periods.* Thus evidence was constantly accumulating 

to prove the great influence which the solar spots exercise on our earth. 

Among the evidence bearing more directly on our question the most 

important is doubtless the correspondence between the occurrence of 

the northern lights and the solar spots discovered by Fritz, and the fact 

*The periodicity of the northern lights had already been spoken of during th» last 

century by Mairan, Wargenlin, Th. Bergman, and others. 



500 REPORT OF COMMISSIONER OF FISH AND FISHERIES. 

of there being periods in these phenomena embracing twenty periods of 

the lower order, and extending over two hundred and twenty-two years. 

We will now endeavor in the same way as the changes in the weather, 

the harvests, the migrations of the grasshoppers, &e., have been com- 
pared with the solar spots periods, to compare these latter with our 

Bohus lin herring-fishery periods, and we shall find that there is such a 

remarkable correspondence between the two that it can scarcely be con- 

sidered accidental. Starting from the last of the above-mentioned fifty- 

five and one-half years’ periods, viz., the one extending between the 
minima of solar spots, 1810-1867, we will give a series of fifty-five and 

one-half years’ periods, and with each of these we will mention briefly 

whatever is known regarding the “genuine sea-herrings” periodical 

occurrence on the coast of Bohuslin, and when we have no data what- 

ever we will mention such occurrences as can possibly be supposed to 

lave some connection with the herrings’ periodical occurrence; for from 

the time previous to the year 1500 we have scarcely any information re- 

garding our Bohuslan herring fisheries. . 

1867-1922. (Rich fisheries began in 1877.) 
1811-1866. (No good fisheries.) 

1755-1810. (Rich fisheries 1748-1808, which, especially during the last 

quarter of the eighteenth century, assume enormous dimensions.) 

1699-1754. (No specially good fisheries till near the end of the period 

from 1747 or 1748.) 

1643-1698. (Good fisheries, at least between 1660-1680.) 

1587-1642. (No good fisheries.) 

1531-1586. (Particularly good fisheries, at least between 1556 and 1587.) 

1475-1530. (No good fisheries.) 

1419-1474. (Good fisheries, at least about the middle of the century.) 

1563-1418. (No good fisheries.) 

1307-1862. (Particularly good fisheries, at least during the first thirty 

years of the century, which probably already commenced towards the 

end of the preceding century.) 

1251-1506. (At the beginning and about the middle of the period no 

good herring fisheries, although probably the fisheries were good 

towards the end.) 

1195-1250. (Probably there were good fisheries, judging from the fact dur- 

ing this period Gullholmen, OckerG, and other desert islands were colon- 
ized, and the convents of Marstrand and Dragsmark were founded.) 

1139-1194. 
1083-1188. (Probably there were good fisheries, during which Konun- 

gahella became the most important commercial city of the north.) 

1027-1082. 

$71-1026. (Good fisheries, at least during the reign of Olaf the Saint.) 

915-970. (No good fisheries, at least during the beginning of the reign 

of Gunhild’s sons.) 

859-914, 
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From this series of fifty-five-and-a-half-years’ periods, it will be seen, 

first, that large numbers of sea-herrings came to the coast of Bohus liin 

during every other one of these periods, producing good fisheries and 

consequent wealth; second, that unusually good fishery periods changed 

about with less good ones. Thus, the herring fisheries during the fif- 

teenth and seventeenth centuries were far less important, and probably did 

not last as long as those of the fourteenth, sixteenth, and eighteenth cent- 

uries. In the above series this change has been indicated by putting some 

of the figures in heavy-faced type. The Bohus liin herring-fishery cycles 

seem therefore to correspond exactly with Professor Fritz’s great North- 

ern lights’ periods of about two hundred and twenty-five years each, and 

to include one very good and one less good fishery period, as well as two 

intermediate periods when the sea-herrings staid away from the coast. 

From what we know concerning our periodical herring fisheries, it ap- 

pears that the interval between the gocd fisheries of the fourteenth cent- 

ury and those of the sixteenth century was longer than the interval 

between those of the sixteenth and eighteenth centuries, and that the 

interval between the good fisheries of the thirteenth and fourteenth 

centuries, and between those of the seventeenth and eighteenth cent- 

uries was probably shorver than might be supposed, for between the 

two last mentioned it is said to have been only fifty years... Such differ- 

ences in the length of the periods are also known in the periods of the 

solar spots, those whose average length is 11.11 years often being only 

eight to fifteen years long. It is probable, however, that these differ- 

ences indicate still longer periods, during which they recur with a cer- 

tain regularity. Thus, in the series given above, the differences follow- 
ing each other make it probable that there is a larger period of four 

hundred and forty-four and one-half years, with which the former rich 

herring fisheries on the coast of Skane and Zealand may correspond. 

It is also a strange phenomenon that the most flourishing fisheries of 

a herring fishery period coincide with or occur about the same time with 

the liveliest formation of solar spots, and the most numerous northern 

jights during a fifty-five-and-a-half-years’ period,‘ and that a peculiar 

30. LUNDBECK., Antekningar rérande Bohuslinska Fiskerierna i synnerhet Sillfisket. 

Goteborg, 1832, p. 36. 
The fact that the interval between two Bohus lin herring-fishery periods is as high as 

seventy years may be explained by the small alternating fishery periods having only 

occupied a part of the fifty-five-and-a-half-years’ period; even the unusually rich 

herring-fishery periods do not seem to have always occupied the whole of that period, 

although in some cases, e. g., during the eighteenth century they may have been even 

a few years longer. 
4By comparing the different statistical data regarding the revenue derived by the 

government from the herring fisheries during the present and the last century with 

Wolft’s relative figures, I have not been able to find any very striking coincidence he- 

tween the occurrence of solar spots and good fisheries; but it seems that, e. g., in the 

Scotch herring fisheries the best fisheries occur generally two to five years after the 

maximum number of solar spots, and the smallest, one to three years after their min- 

imum number. A more striking coincidence may possibly be shown between the 
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change tuok place in the relation between the solar spots and the tem- 
perature during the last decade of the eighteenth century, when Bohus 

lin, as 1s well known, had the richest herring fisheries which have ever 

occurred. As there are also traces of such a change during the latter 

part of the seventeenth century, it is not improbable that such a change 

always coincides with the frequent occurrence of the sea herrings on the 

coast of Bohuslin. 

It is self-evident that this little treatise can by no means claim to 

have answered satisfactorily the question regarding the causes of the 

secular periodicity of the great herring fisheries, and more especially of 

the Bohus lin fisheries, but it may serve to direct attention to a hitherto 

not yet attempted way of explaining this dark problem, and to decrease 

the belief in the old explanation of the periodicity of the herring fisheries 

of mans disturbing the household of nature by the fisheries. In order 

to show more fully the coincidence between the herring fisheries and the 

solar-spots periods, scientists and historians should work hand in hand. 

it cannot be expected of scientists that for the sake of a few data they 

should go through the immense collections of documents in our archives 

or through the whole range of historical literature, and thus gather all 

the necessary facts from former times; but these facts should be ob- 
tained by persons who have made a life work of the study of history. 

By such work done by the officers of the Royal Norwegian Archive, it 

became possible for Axel Boeck to furnish quite a number of new and 

interesting contributions to the history of the Bohuslin fisheries. 

As regards the manner in which a coincidence between such vastly 

different phenomena as the solar spots and northern lights and the 

herring fisheries is brought about, we can only point to the influence of 

the solar spots on the weather and thereby on the currents of the sea. 

Here we therefore find a rich field for long-continued observations by 

which the necessary hydrological material should be gathered for prov- 

ing the actual occurrence of such regular periodical and secular changes 

in the direction and intensity of the currents of the sea, by which a 

change in the occurrence of herring food and the consequent migrations 

of the large schools of herrings could be explained. It is probable, how- 

ever, that ere long science will have obtained all the necessary data, so 

that the greater portion of what is still wanting can be supplied by care- 

ful calculations. 

In looking at the advantages which our new method of explanation 

affords we shall, by comparison with the other attempts in this direction 

mentioned above, find very soon that it is the only way of explaining 

both the temporary and local regularity in the secular periodicity of the 

solar spots and the mackerel fisheries, as the mackerel are, according to the observa- 

tions of many fishermen, most frequent when the sky is full of cirro-cumuli, or so- 

called ‘mackerel clonds,” which are known to be in some way connected with the 

solar spots. As soon as I have gathered mere material I hope to be able to give fuller 

information on this interesting subject. 
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great herring fisheries, and their varying length and importance. It 

not only explains the varying occurrence of the herrings during the 

period and their final disappearance, but also their regular return; and 

it does this in amanner which offers far less difficulty than the older 

explanations, not even excepting my own explanation of these phe- 

nomena by changes in the cenobitic condition of the spawning-places 
produced by the disproportionately large size of the schools of herrings. 

The theory which I have advanced throws new light on the herring 

fisheries and on the nature of the herring which at some future time may 
be the subject of another treatise. 



hee 



VUI.—CONTRIBUTIONS TOWARDS A MORE CORRECT KNOWL- 
EDGE OF THE HERRING’S MODE OF LIFE. 

By AXEL LJUNGMAN. * 

The following may be considered as acontinuation of my former treatise 

On the propagation and growth of the herring and smell-herring,”?! 

and will comprise a résumé of all we know so far regarding the general 

condition and mode of life of the herring, and its bearing on the her- 
ring fisheries on the daily life and the yearly and secular migrations of 

the herring. ? 

In compiling this treatise I have consulted my own experience and 

all the old literature on the subject which was accessible, and likewise 

the information which I have gathered from many a conversation with 

fishermen. In going over all the literature on the subject I have met 

with many difficulties, as the peculiarities in the herring’s mode of life 

are often described in provincial terms which are sometimes unintelli- 

gible. By publishing this résumé I hope to have in some measure ob- 

viated this difficulty. : 

For comparison’s sake, I shall also give a few observations on the 
small-herring (Clupea sprattus L.), concerning which much less is known, 

but whose mode of life in many respects agrees with that of the herring. 

The food of the herring belongs exclusively to the animal kingdom, 

but varies a great deal in different seas and during different seasons. 

It chiefly consists of small crustaceans, especially of the copepod species, 

but also includes worms, young fish, roe, &c., and in some places the 

larve of gnats, &c. In fact, the herring devours any small aquatic 
animals which it can get, and dces not even spare its own offspring. 

Boeck and L. Agassiz have said that the character of the herring’s teeth 

proves that it is not confined to any special kind of food. 

As in many places herrings are principally caught during the spawn- 

ing-season, when, as is well known, they do not eat much, the idea has, 
especially in former times, been quite prevalent among fishermen that 

the herring lived on nothing else but water,’ an idea which is found in 

* AXEL LJUNGMAN, Bidrag till Kénnedommen om sillens lefnadsfirhdllanden. Copen- 

hagen, 1880. [Translated by HERMAN JACOBSON. | 

\Nordick Tidsskrift for Fiskeri, V., pp. 193-194. 

2Compare my treatise: ‘‘ Kortfattad framstillning af deu nutida Kannedoman om sil- 

lens gang och flyttningar samt dessas berocnde af physikaliska och biologiska forhdllanden,” in 

‘Bohus liins hafsfisken och de vetenskapliga hafsfiskeundersékningarna,” IL Goteborg, 1878. 

3“Hx puro aque elemento vivit, sicut salamandra ex igne.”—Another explanation of 

the origin of this idea has been given by Neucrantz (De harengo, p. 28). 
505 
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several of our older authors, e. g., Rondelet, although Albertus magnus 
has already pointed out the impossibility of this statement. 

In the Skagerak, where I have made many observations, the favorite 
food of the herring consists of small copepods, which are often found in 

enormous quantities. During the warm season these little animals are 

very numerous, and herrings during this time are much less valuable. 
The same is the case in Norway, where three kinds of herring food are 
known, viz, the ‘red food,” which according to H. Strém, Rathke and 
others consists of small crustaceans; the ‘yellow food,” which accord- 

ing to Axel Boeck consists of annelida larve; and the “black food,” 
which, according to Rathke, consists of larve of mollusks. In oldentimes 
laws were given in Scotland and other parts where herring fisheries are 

carried on to counteract the influence of this food on the herring. In 
Norway herrings which have gorged themselves with such food are called 
“aated,” and in Scotland “ gutpoke.” 

Professor Mobius has published some data regarding the quantity of 

food which a herring can devour. These data are based on exact obser- 

vations. Thus, there were found no less than 60,000 tails of copepods 

in the stomach of a single herring which had been caught in the Bay of 

Kiel. ; 
As regards the food of the young herring but little can be said, as we 

do not as yet possess a sufficient number of observations from different 

localities. Prof. C. J. Sundevall says that on the Stockholm coast the 

young herring when measuring little above an inch feed on small cope- 

pods; and Prof. G. Lindstrém states that even in a smaller herring 
caught on the same coast he has found larve of a tergites. Axel Boeck 

maintains that the young herring immediately after it has lost the um- 

bilical bag begins to snap after small crustaceans. Quite recently Dr. 

H. A. Meyer has communicated the result of his extensive observations, 
according. to which the food of young herrings in the Bay of Kiel con- 

sists of larvee of Rissoa, Ulva, Lacuna, Tellina, Cardium, &c., and oceca- 
sionally of larvee of Nauplius, whilst when they grow somewhat larger 

they will eagerly devour full-grown copepods.* 

The herring only in exceptional cases bites a baited hook and line, but 
may be caught with floating hooks. Whenever we find it mentioned 
that herrings were caught with hooks, this doubtless refers to floating 
hooks. 

The herring often consumes small and generally very oily aquatic — a: 

animals in such enormous quantities that its whole inside is filled with 

a putrefying stinking mass of animal matter, so that it is not fit to be- 
come an article of human food. And this condition of the herring has 

by some authors been considered as a sickness; as such even that cer- 

tain faintness has been explained which sometimes overcomes the her- 

ring after spawning to such a degree that it is helplessly tossed about 
———* 

4 Nordisk Tidsskrift for Fiskeri, V., p.154, 200. 
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by the waves This very circumstance was mentioned in the dispute 

regarding our fishery laws, when it was used as proof of the assertion 
that the sea-herring had been driven away from the coast of Bolus lin. 

This faintness has doubtless been much exaggerated, but cannot be 

denied entirely, although it has not been observed in all places where 

herrings are found. It may possibly be ascribed to the diminution of 

vital streneth produced by spawning or by a long period of scanty food, 

or (according to Gisler), by long and violent storms and otherwise un- 

favorable weather. It is likewise supposed that the herrings, like other 

fish, occasionally suffer from destructive epidemics. 

Both the herring and the small-herring are troubled with several kinds 

of parasites, among which, doubtless, those are the most dangerous 

which attack the floating roe or the young fry. 

In connection with the sicknesses of the herring, we must here men- 

tion its tenacity of life even when outside of its native element and its 

power of endurance, which has been viewed and described so differently 

from time immemorial. It has been said that the herring breathed its 

last immediately when taken out of the water, and as the cause of this 

its wide gill-openings were assigned. Neucrantz already opposed this 

view, and more recent authors have proved conclusively that the her- 

ring can live out of the water for several hours, if it is uot exposed 
to the heat, pressure, or any violence. Herrings caught in nets are gen- 

erally dead when the net is hauled in, and this circumstance has proba- 

bly given rise to the opinion that the herring dies as soon as taken out 

of the water. Herrings caught in large seines live longer, and those 

caught in bottom-nets or fish-pots live longest. The herring cannot 

stand any strong pressure, and in seine-fishing care should be taken to 

avoid it, as it may cause the death of many herrings and by increasing 

the weight may make the hauling in of the seine difficult or impossible. 

On the whole the herring must be counted among the least hardy fish, 

and this appliesin a still higher degree to the small herring. Under 

favorable circumstances, however, even the small herring may live for 

half an hour after it istaken out of the water. Other fish of the herring 

species seem to be still more tender. 

There are few animals which are more defenseless and more perse- 

cuted by numerous and dangerous enemies than the herring; and if it 

was not so extraordinarily prolific it would surely have died out, or 

would, at any rate, have ceased to appear in such large numbers as to 
form the object of fisheries of a vast economical importance. The prin- 

cipal enemies of the herring are, among fish, the cuttle-fish, the cod, the 
salmon, and the shark ; among birds, the puffin, the sea-gull ; finally the 

whale, the seal, and above everything man, who, on account of the great 

variety of means by which he can pursue the herring, is by many consid- 

ered its most dangerous enemy. Great dangers, however, threaten not 
only the grown herring, but also the roe and young fish. Among the 

5. BUCKLAND., familiar history of British fishes. London, 1873, p. 102. 
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enemies to the roe must be mentioned parasitic algz, infusoria, star-fish, 
large crustaceans, the cod, the whiting, the flounder, and other fish. 

The young fish are also violently persecuted by the cod, the whiting, 

and other fish. 

As an enemy of the herring we must finally mention the so-called 

** sea-blossoms,” a kind of lover of salt water algve (Oscillatoriev), which 

are quite frequent in the Baltic, and which often force the herring to 
seek deeper water. ® 

The herring and the small herring, although closely related, cannot 

well live together, but must rather be considered as mutual ene- 
mies. They keep in separate schools, and if both kinds are caught in 

one and the same seine, as will sometimes happen, this is doubtless 
caused by the seine’s enveloping two different schools, either whole or 

in part.* When these two fish meet the small herring has invariably to 

give way to the stronger herring; and when large herrings begin to 

appear in the seines this is considered an unfavorable sign for the small 

herring fisheries. The large migratory herring is considered dangerous 

to the young lierring, and when occurring in large numbers it is said to 

chase the small herring away; the fishermen on the northern coast of 

Bohus lin, therefore, do not like to see this herring make its appearance. 

After having thus briefly given an account of the food, the sicknesses, 

and the enemies of the herring, we must make a few remarks regarding 

its general mode of life. 

As regards its life during the tenderest age ©. J. Sundevall says: “As 

long as the fish still have the umbilical bag they move about in a very pe- 

culiarway. By violent contortions of the body, which occur every second, 

and even oftener, they work themselves up to the surface of the water 

(at least when inclosed in vessels 1 to 2 feet deep); as soon as they touch 

the surface they keep still for a little while, and then again sink to the 

bottom. This movement is constantly repeated.” ‘As soon as the um- 

bilical bag has been consumed, which takes place in a week’s time, the 

young herrings begin to swim about in dense schools and with a worm- 

like movement.” ® 

When the herrings are not disturbed, they generally move in a straight 

line or in more or less curved lines, and like most other fish, do not turn 

round abruptly. On this peculiarity fishing with bottom-nets and fish- 
pots is based. 

The herring is a lively fish and prefers a strong current. It has often 

been observed to go straight against the current, which, however, may 

6C. J. SUNDEVALL, Stockholms liins Kgl. Hushdllnings-Sdllskaps Handlingar. VI. Stock- 
holm, 1855, pp. 152, 153. V. Skrypstrup, Nordisk Tidsskrift for Fiskeri, II, p. 40. 

7 Violent storms, however, may occasionally cause the small herring to mingle with 

the larger herring. 

8 Stockholms ling Kgl. Hushallnings-Séllskaps Handlingar, VI, Stockholm, 1855, pp. 

195, 196. gl. Svenska Vetenskaps-Akademiens Handlingar, I, Stockholm, 1858, pp. 17, 

18. Compare also A. BOECK, Om Silden og Sildefiskerierne, Christiania, 1871, p. 14, 15. 

- 
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be caused by its desire to catch the small crustaceans which are carried 

along by the current. 

The herring is easily scared, and at any sudden noise quickly changes 

its course, no matter whether it is going with or against the current, but 

generally returns very soon to its old place. Fishermen, therefore, are 

not afraid that noise could entirely scare the herrings away from a coast. 

In seine-fishing the herrings generally exhibit great terror of the seine, 
and it is often very difficult to catch them in this manner. By saying 

this we do not wish to convey the impression as if seines did drive the 

herrings away from the coast; for one seine after the other may often be 

hauled in successfully in one and the same place. The more or less 

transparent character of the water has a great deal of influence on seine- 

fishing. This mode of fishing can, on the coast of Bohus lin, be only car. 

ried on by daytime on the southern part of the coast, where the many 

rivers and streams make the water muddy, so the herring cannot see the 

seine until escape becomes impossible. During the last great Bohus lan 

herring fisheries in the eighteenth century, fishing was generally carried 

on by daytime, but already during the second half of that fishing pe- 

riod the fishermen were obliged to fish by night. The rich herring-fish- 

eries of the last two winters have, however, shown a tendency to return 

to more favorable conditions. .The herrring, which is a much less dar- 

ing fish than the small herring, does not make any vigorous attempt to 

fly from the seine’; the small herring, on the other hand, boldly rushes 

against the sides of the seine, especially whilst it is being hauled in, en- 

deavoring to push through the meshes, and in this respect it resembles 

the pilchard. If in seine-fishing small herrings are caught among the 

larger ones, they are generally found sticking in the meshes of the seine. 

The small herring does not, like the herring, try to escape the seine by 

going into deeper water, except during day-fishing in very clear water. 

If, however, there is the least chance of escape, they will all rush out as 

fast as possible. Gisler, from reports received by fishermen, relates that 

it is possible for the herring to disentangle itself from the seine; and G. 

C. Cederstrém maintains, also, according to fishermen’s reports, that the 

herring possesses the faculty of swimming about and above the seine, es- 
pecially when coming in towards the coast or when rising from the deep, 

so that it can only be caught when going out. All such reports, how- 

ever, lack confirmation from scientific authorities. This also applies to 

the report common among the fishermen, that the herring could lift up 

portions of the seine and go underneath. This explanation probably 

has had to serve as an excuse for mistakes made during fishing. 

The herring often changes its depth very suddenly; and especially 

during calm weather it has been observed to come to the surface and 

suddenly head foremost to rush to the deep, whilst the small herring, 

9When a codfish accidentally gets into a seine with the herrings it creates such a 

terror among them that they rush against the sides of the seine with the fury of dis- 

pair and often burst it. 
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according to the observations of old and experienced fishermen, never 
does this. 

The herring generally goes deeper than the small herring, which is more 

of a surface fish. During the rich fisheries in the Norwegian boundary- 

waters, fishermen have reported that large herring and small herring 

were caught alternately by lowering and raising the seine. 

Tt has been observed during seine-fishing that the larger herrings keep 

nearer the bottom than the small ones, which always love to keep near 

the surface. It has also been observed that after spawning the herring 

goes deeper than previous to it, so that in drag-net fishing most fish are 

caught in the lower part of the net. In some cases this may be ex- 

plained by the fact that the herring after spawning seeks to devour the 

floating roe. According to other reports, however, the herring goes to 

the surface after spawning and to the deep previous to it.” 

Several authors, one of them living in the latter half of the last cen- 

tury !!, relate that “fishermen have observed in different places,” that 

the herring at times hides near the bottom (‘in the mud, among the 
alge and other aquatic plants, as also in holes made by itself both in bays 

and sounds and farther out at sea”), and it is in this respect compared 

to the launce, the eel, and the stickleback.” Although the herring has 

certainly been observed occasionally ‘‘ to bore with its snout among the 

sand and stones of the bottom,” as old authors already have obseived, 

we are scarcely justified in the supposition that the herring, like the eel, 

hides on the bottom for any length of time. It is not probable that the 

herring has aregular period of winter sleep, as some old authors have 
maiutained. 

It is well known that the herring emits air-bubbles, and Gisler has 
given a description of this phenomenon which we will quote in his own 

words: ‘When the herrings are closely huddled together, they breathe 

heavily, and gape after every breath like a person in a close room; from 

the anus a string of small air-bubbles is emitted, whilst water spurts 
from the mouth. 

The herring is even said to possess the faculty of producing sounds, 

as the Scotch fishermen say, “squeak,” and without sufficient reason, 
however, it has been said that it breathed its last with an audible sigh or 

sound.” 

Compare ‘ Bohus liins hafsfisken och de vetenskapliga hafsfiske-wndersokningarna, II, p. 

34; Nordisk Tidsskrift for Fiskeri, V, p. 209.—Report on the herring fisheries of Scot- 

land, London, 1878, p. 76. 
11 DUHAMEL DU MoncEAU, ‘“ Traité général des péches, 11, Paris, 1772, section 3, p. 339. 

2G, C. CEDESTROM, Svenska Ostersjé sill-och striémmings-fiskerierna naturhistorisk betrak- 

tade.” Stockholm, 1873. Prospectus, p. 7; appendix, pp. 4,12; supplement, p. 1. 
18 Compare F. BUCKLAND, Report on the herring fisheries of Scotland, London, 1878, 

p. 167. HuGu MILLER according to W. BRABAZON. The deep-sea and coast fisheries 

of Ireland, Dublin, 1848, p. 32. P. Neucranrz, ‘De harengo exercitatio medica,” 

Lubec, 1654, p, 23. WALENCIENNES, ‘ Histoire naturellé du hareng,” Paris, 1847, pp. 

65, 89. 
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The mode of life of the herrings when gathered in schools finally de- 

rerves some remarks. 
The herring is one of the most gregarious fish; from its tenderest age 

it gathers into schools, and only in very exceptional cases lives in soli- 

tude. 
Between the spawning seasons the herrings certainly scatter a little 

more, and generally go farther away from the coast to seek their food, 
but it is an erroneous idea that during this period the schools are 

entirely broken up. When the spawning season approaches, the smaller 

schools gather into larger ones, which finally assume such enormous di- 

mensions as to deserve the name of *“ herring mountains.” When such 

an enormous mass of herrings approaches the coast, it gives a peculiar 

color to the water, and when near the surface creates a considerable 

commotion in the water. 

When a large mass of herrings are gathered in one place, many air- 

bubbles rise to the surface, which circumstance doubtless contributes 
its share towards coloring the water. The Norrland fishermen say that 

the herring “is milling,” and from the size of the air bubbles draw 
their conclusions as to the depth at which the herrings are. The 

smaller the bubbles the deeper the herrings are supposed to be. Also 

on the coast of Bohusliin these so-called “herring bubbles” form an im- 

portant mark for the fishermen, who thereby judge not only of the ap- 

proach of the herrings, but also of the depth at which they will be found. 

If the bubbles burst when reaching the surface, the herrings are in deep 

water; if they float for some time on the surface, the herrings are nearer 

the surface. These air bubbles can best be observed during day fishing 

with large seines, and they will then by their greater or smaller number 

indicate in how far the haul will be successful or not. 
French and English authors say that according to the observations of 

many fishermen the location and size of a school of herrings are indicated 

by an oily substance (‘‘graissin” “ smelt”) floating near the surface, which 

is considered a favorable sign for the fisheries. The French Channel 

fishermen say when they see this that the water is “ powilleuse.” Some 

authors explain this phenomenon as being caused by herrings which have 

been torn to pieces by sharks (Squalus acanthias L.), and say that it is 

a sure indication that sharks are near. Bartlett’s explanation, however, 
seems better, according to which this oily substance is formed from the 

numerous excrements of the herrings. Strange to say, this phenom- 

enon has both in old and modern times been by some confounded with 

the whitish substance floating about near the surface during the spawn- 

ing season of the herring. 
It is also said that the large and dense schools of herrings when 

spawning, or when swimming near the surface in large schools, pro- 

duce a peculiar odor, which has often been observed by the Norrland 

fishermen. 

14Report on the herring fisheries of Scotland. London, 1878, p. 169. 
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Schools of herrings when Swimiming near the surface are said by their 
movement to produce a rushing sound, which ceases immediately when, 

scared by some sudden noise, the herrings go into deeper water. -In 

this connection we will also mention the old fable that the herrings 

when gathered in large schools produce a sharp cracking noise, where- 
upon they disappear.” 

When a large number of herrings move about rapidly, a peculiar 

glitter is produced on the surface, which our fishermen call ‘herring 

light.” Some old authors have maintained that the herrings themselves 

are phosphorescent, and that the “herring light” is therefore not pro- 

duced by the numberless small crustaceans floating near the surface; 

but this is probably an erroneous idea. In olden times these herring 

lights were thought to be the cause of the frequent sheet lightning oe- 

curring late in summer and in the beginning of autumn, and such light- 

ning was termed “herring lightning.” When the herrings turn about 
in the water their sides, which shine like metal, reflect the light, and 
produce a very pretty effect, but much fainter than the “ herring light.” 

Herrings of different age and size do not generally go together in one 

and the same school, although there are exceptions to this rule (thus the 
so-called “‘May-herring,” which towards the end of spring are caught, 

especially on the southern coast of Bohus lin, are often found in com- 

pany of two- and even one-year-old herrings). Cases are also said to have 

been observed where the two sexes went in separate schools. 

In every school the larger and stronger fish precede the smaller and 

weaker ones. This circumstance may possibly have given rise to the 

well-known fable, that the herring schools are led by a so-called “her- 

ring-king,” who always swims at the head of the school and whose death 
by violence was thought to injure the fisheries. The herrings often swim 

in the same order as the old northern heroes used to march, viz, in the 

form of a wedge whose point forms the head of the column.* A similar 

order has been observed among other fish and likewise among birds. 

The herrings.always follow their leaders, and when these change their 
course the whole school changes. If through some violent cause a 

school of herrings is scattered and broken up into smaller schools, each 
one of these swims in the same order as the large school used to do. 
Like the single herring, the schools move either in a straight line or in 

slightly-curved lines, and unless disturbed they do not change their 

course. Like some of our small fresh-water fish, the smaller herring 
schools, principally composed of young herring often move about in a 

circle, gliding gently along. Occasionally a school of herrings will de- 
scribe circular movements with extreme rapidity; those in the center will 

then remain almost stationary, while those on the outside will move 
round with great velocity, such velocity increasing from the center to- 

18 VALENCIENNES, “ Histoire naturelle du hareng.” Paris, 1847, p. 88. 

16A. BOECK, ‘‘Om Silden og Sildefiskerierne,” pp. 53, 54. 
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wards the circumference. The Bohuslan fishermen say that the herrings 
are “milling,” and the Dutch fishermen say they are “ grinding.” 

Gisler says that the herrings, especially during the spawning season, 

push against each other with such violence that many of their scales 
come off and float about near the surface. This phenomenon has also 

been observed by the Bohus lin fishermen. 

Owing to outward causes the herring schools swim at very different 
depths under the surface, and at times even rise to the surface, which 

they do more frequently when out at sea than when near the coast. The 

herrings have thus been observed immediately after the close of the 

spawning process to rise to the surface and remain there for some 

time, quietly floating about with a scarcely perceptible movement; in 

clear weather the herrings may often be observed sporting about near 

the surface and beating the water with their dorsal fins, producing quite 

_ashower of spray. British fishermen call this ‘the play of the herrings,” 

and French fishermen, “le jew des harengs,” and the same name is given 
to it by our Bohus lin fishermen," although the word “lek” (play) is 
used by them in a different sense from the one employed by Swedish 

naturalists. When the herrings are thus joyfully sporting about in the 

water it is considered as a favorable sign for the fisheries. 
The small herrings may also at times be seen moving about quickly 

near the surface and beating the water with their dorsal fins. 

On the Stockholm coast the herrings are said to “bathe” in the still 

water, which expression is probably intended to describe a gentle move- 

ment of the herring when hunting for small crustaceans. C.J. Sundevall 

describes this peculiarity of the herring and some other fish as follows: 

“ Bathing fish so called are schools of fish which in summer keep near the 

surface to enjoy the warmth of the sun. This term is very expressive, 

and we recommend its adoption.” 

See Nordisk Tidsskrift for Fiskeri, v, p. 211. 

18C, J. SUNDEVALL, Stockholms liéins Kgl. Hushdllnings-Sdllskaps Handlingar, vi, pp. 

€4, 96, 126. H. WIDEGREN, Nagra ord om sillfiske, Stockholm, 1871, p. 3; Tidsskrift for 

Fiskeri, vi, p. 66. 
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IX.—THE FISHERIES ON THE WEST COAST OF SOUTH AMERICA. 

By H. G. KRUUSE.* 

[From ‘‘ Nordisk Tidsskrift for Fiskeri,” Vols. vV and vi. Copenhagen, 1879. 

Although the following communication leads us far away from those 

countries which are generally spoken of in our journal, I hope that it 

will prove interesting, as giving us an insight into the fisheries on a 

portion of the great Pacific coast. They will be doubly interesting to 

those of our readers who are personally acquainted with the author, 

whose upright character commanded universal respect, and whose genial 

temperament gained him many friends. 

Our countryman, Hans Gunner Kruuse, originally a fisherman, later 

captain of a vessel and owner of a factory in Korsér (island of Zealand, 

Denmark), was, in the spring of 1877, by the force of circumstances, com- 

pelled to leave his home, and, with his numerous family, emigrated to 

Callao, Peru, which place he had often visited in former years, believ- 

ing that his knowledge of the country and its customs would enable 

him to earn a living. He was not successful, partly on account of local 

difficulties, partly owing to want of capital; and he was obliged again 

to become the captain of a vessel. His constant activity on the western 

coast of South America, however, gained him an intimate acquaintance 
with the fisheries in those distant regions: and, with his consent, I give 

the following extract from a recent letter of his. His clear insight into 

all matters pertaining to the fisheries, and his general trustworthiness, 

will be sufficient guarantees for the correctness of his descriptions. 

H. V. FIEDLER, 

Editor of Tidsskrift. 

RUSSIAN BARK RURIA, 
: On the Atlantic, July, 1879. 

When leaving Denmark in the spring of 1877, I promised you to write 

tom Peru and give you some idea of the fisheries on the west coast of 

South America. Various causes have, so far, prevented me from ful- 

filling my promise; but during the two years which have elapsed since it 

was made I have seen a good deal, and visited a large number of places 

on the coast. I shail, therefore, be able to give you a fuller and more 

reliable account than if I had written soon after my arrival. 

Before describing the fish of this coast and the way in which they are 

* H. G. Kruusn, Nogle Meddelelser om Fiskeriet paa Vest-Iysien af Sydamerika.— 

[Translated by HERMAN JACOBSON. ] ae 
oid 
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caught and used, I think it proper to give a short description of its na- 

ture. My personal observations were confined to the coast of Peru, 

nearly every point of which I visited, from the 35d to the 22d degree 

southern latitude; but my remarks will, in a great measure, also apply 

to the coast of Chili, Benet on 3 and Colombia as far as the Isthmus of 
Panama. 

This whole coast. is bounded on the west by the South Pacific. The 

mountain range of the Andes follows the coast-line in its whole extent, 
and at a distance of only seventy miles reaches its greatest height, 

15,000 to 20,000 feet. A great deal of water flows from these high 

snow-clad mountains, especially during summer, but on account of the 

very steep incline no rivers have been formed. The little stream and 

brooks, of which there are a great many, rush so violently over their 

stony beds towards the coast, that no plants can thrive and no fish live 
in their waters. There are, consequently, no fresh-water fish, and all 

the fish which occur in Peru are salt-water fish. 

The Pacific is richer in fish than any other sea, and this is caused by 

its peculiar natural conditions. A current runs along the entire coast, 
from south to north, beginning as a surface-current on the west coast of 

Patagonia, near Cape Horn, and bringing the cold waters of the Antarctic 

Ocean as far as the northern boundary of Peru. At this point the cur- 

rent leaves the coast and runs in a westerly direction to the Gallapagos 

Islands, where it loses itself. This cold current, which has a tempera- 

ture of not more than 12° to 14° Réaumur, produces the remarkably 

temperate climate on these coasts which lie within the tropic zone, but 
which have seldom any greater heat than we have in Denmark during 

summer; and as the air is drier the heat is not near as oppressive. But 

what is of more interest to us is the circumstance that this cold current. 

of the sea contains an almost incredible wealth of fish. The fish which 

occurs in the most surprising numbers is the herring; but the coast 

waters swarm with innumerable other fish, e. g., the mackerel, the cod, 

and others. Rich oyster-beds are found in many places, and oysters of 

the most excellent quality are so plentiful that they sell for 18 to 26 

cents a barrel in Callao and Lima. 

The enemies of fish, however, are just as numerous, especially among 

the aquatic animals. An incredible number of seals, sea-lions, porpoises, 

sharks, and other large fish chase the schools of smaller fish ; and the 

seals particularly gorge themselves among the dense schools of herrings. 

Seals and sea-lions are found everywhere at a distance of about two 

miles from the coast, rarely farther out; their places of retreat are in- 

accessible rocks on the coast oroutatsea. Here they lie or sit sunning 

their enormous bodies, when they are notengaged in hunting fish. They | 

are so tame that scores and hundreds of them will follow a boat at a 

distance of only 2 to 3 fathoms and often closer, and hold their inquisi- 
tive heads close up to the side of the boat. As they are of no special 

value, no one chases them. 
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I would like to give you a description of those species of fish which 

are most comimon on this coast; but as this will be somewhat difficult, 

I will endeavor to describe those fish which have some similarity to ours. 

The specimens which I had collected and preserved in spirits of wine 

were unfortunately spoiled from some cause or other, and the only kind 

of fish of which I can this time send you a few specimens are herrings, 

which put up in brine seem to have kept very well. I shall, therefore, 

begin my account with the herring. 

As to size and looks the herring of the South Pacific does not differ 

much from that found in the northern seas, but it is undoubtedly of a 
much inferior quality. It is found along the coast and close to the land 

all the year round, but even at a distance of fifty miles from the coast 

the sea is full of them, whilst farther out they.are not so frequent. On 

calm, warm days dense schools of them rise to the surface and hold 
their heads above the water, often covering the surface of the sea for 
hundreds of fathoms.* This is the time for the seals to gorge them- 

selves, and they certainly do not neglect their opportunity. As many 

herrings as you want can then be caught with nets and seines; but as they 

are hardly ever used as food it. seems perfectly useless to catch them. 

During the night their dense schools may be seen farther out at sea, 

and the rapidly moving phosphorescent light produced as they fly from 

porpoises and other enemies presents a beautiful spectacle. 

But very few of these herrings are ever used as an article of food, as 

there is such an abundance of better fish; the only use which is made 

of them is to serve as bait for other fish. They can be salted, and their 

flavor is then better than when fresh, but the climate is not favorable 

to salting. Smoked they form a very good article of food. 

The mackerel is also found in large quantities, but its quality is in- 

ferior to our northern mackerel. In size and shape these mackerel 

resemble ours, but the color, which is so beautiful in ours, is very faint. 
They are not as fat, and their flavor is not near as agreeable, having a 

sort of bitter taste, produced, as some think, by the coppery nature of 

the bottom. It is but rarely eaten, and therefore does not form an ob- 

ject of fishing. The horse-mackerel also occurs here, but it is absolutely 

worthless. 
The codfish is not near as common as the above-mentioned species, but 

of all the Peruvian fish it resembles our northern fish most, and is con- 

sidered the best and most valuable fish on this coast. In looks and 

size it differs considerably from our northern codfish, and rarely weighs 
more than 8 to 10 pounds. It is fat, has a good flavor, and fetches a 

good price, both fresh and salted (about 13 cents per pound salted). It 

lives in deep water where there is a rocky bottom, and is caught exclu- 

sively with hook and line. It is really the finest fish found on this coast. 

Flounders are also found, but not in any considerable number. They 
——— 

*The same phenomenon I observed in the North Sea during the summer of 1840, 
though probably not on such an extensive scale.—H. V. FIEDLER. 
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vary in size, and sometimes reach a weight of 10 pounds. They have a 

telerably good flavor, but nothing‘like our flounders. They fetch a good 
price. 

Eel are often found close to the coast, and between the rocks where 

the breakers are not too strong. They say that large-sized cel are found 

near some of the outer islands at a depth of 50 to 80 feet, but I never 

had an opportunity of seeing any. 

These are about the only fish which bear any similarity to ours; but 

there are a large number of excellent fish which we do not have, and 
which, to a great extent, form an article of food. It is useless to give 

their names and to describe them, as long as I cannot send you speci- 

mens. One kind, called Raballes or Corobinas, weighs from 20 to 80 

pounds, and somewhat resembles the salmon, but its flavor is not quite 

as delicate. Owing to the want of fresh-water streams, there are no 
salmon on this coast, while large quantities of excellent salmon are caught 
on the coast of California and farther north. These are put up in brine, 

and sold all along the west coast of South America, and salted, canned, 

and packed in ice, they are sent to the Atlantic coast of North America. 

On the west coast of South America the water has often, during calm 
weather, a brownish color, and it seems at first sight as if the water was 

shallow. But on closer examination we find that this brown color is pro- 

duced by another cause, viz, by very diminutive animals, which cover 

the surface of the sea for many miles. They are so small that they can- 

not be seen with the naked eye; but when you let this colored water 

stand for some time in a glass, a brownish sediment will soon form. I 

have not had the instruments nor the opportunity to observe this matter 

closer, but I refer you to Ch. Darwin’s observations, made during Her 

Majesty’s ship Beagle’s voyage around the world. These little animals. 

are also found on the coast of Norway, and it is interesting to hear what 
an authority like Darwin has observed in this line during his voyage in 

the South Pacific: . 

‘On the coast of Chili, a few leagues north of Concepcion, the Beagle 

one day passed through a large extent of muddy water, and the same 

phenomenon appeared, in a still more marked degree, a few days later 

south of Valparaiso. We were more than fifty miles from the coast, but 
still I believed at first that this muddy water might possibly come from 

the river Maypo. But Dr. Sullivan, who had collected some of this 

water in a glass, thought he could see little spots moving about in it. 

The water looked as if a quantity of reddish dust had been put into it, 

and when left undisturbed this dust collected at the bottom. Through 

a magnifying-glass these little spots could be seen moving about very 

rapidly, and quite frequently they would burst. When placed under the 

microscope, it appeared that their form was oval, and surrounded by a 

ring, from the middle of which small fibers protruded, which served as 
mIneans of motion. One end of the body was narrower than the other. 

It was very difficult, however, to observe them, for suddenly the motion 



/ 

KRUUSE—FISHERIES ON WEST COAST OF SOUTH AMERICA. 519 

would cease, and the body would burst. Sometimes one end broke off, 
and then the other; often both ends would break off at the same time, 

and a dark brown substance would ooze out. The ring with the fibers 
would, for a few moments after the body had burst, keep up a wriggling 
motion. It took about two minutes to extinguish all life in a drop of 
water poured in a saucer. The motions of the little animals were ex- 

ceedingly rapid, and could not be seen with the naked eye, as each ani- 
mal only measured ;;4¢ of an inch in length. Their number was pro- 

digious, every drop of water containing vast quantities. One day we 

passed through two places where the water was colored, one of them 

extending over several square miles. What an enormous number of 

microscopic animals! The color of the water, seen from a distance, was 
like that of a river which has a red clayey bottom, whilst nearer the ship 
it was dark brown, like chocolate. The line of demarkation between the 
brown and the blue water could be traced very distinctly.” 

I will only add that the largest quantity of these microscopic animals 

whica I observed was farther north, in the 6th and 7th degree of south- 
ern latitude, but there is no doubt that they are found all along tLe 

coast, 
The bottom of the sea has scarcely any vegetation. The vast ocean 

rolls its strong waves towards the coast over a stony or sandy bottom, 

and this character of the bottom extends far out. How different from 

the bottom of the sea on the colder coasts farther south, e. g., of Pata- 
gonia and the Falkland Islands. But where the gigantic alge grow, 
the coasts, like those of Norway, are surrounded by many rocky islands, 

which moderate the violence of the breakers; but there are scarcely any 
such slands on the coast of Peru, and the sea breaks against the shore 
with such violence that it is always difficult to land in boats. 

I shall now say a few words regarding the fishermen, their apparatus, 

and method of fishing. Fishing is carried on almost exclusively by two 

classes, the native population, the so-called ‘“‘cholos”—a mixed race of 

Spaniards and old Peruvians—and by Italians, who are a thrifty and 

energetic people. The ‘‘cholos” go out fishing in their canoes, and 

nearly always use hooks and lines. Only for catching shrimps and small 

fish for bait they use a small net. The Italians, on the other hand, al- 

ways fish with nets, and, according to the custom of their native coun- 

try, in well-built boats with lateen sails. The natives generally go fishing 

early in the morning, either far out at sea or close to the rocky coast, 
where their boats may often be seen tossed about by the terrible break- 

ers. Bottom lines form their principal apparatus, and they certainly 

know how to use it. They often catch a very considerable number of cod- 

fish, mackerel, and other fine fish during the forenoon. About noon 
they go on shore, and their day’s work is done. Floating lines with a 

number of baited hooks cannot be used, as the seals would disturb them. 
But when the above-mentioned fish of the salmon kind, the Raballes and 
Corobinas, come near the coast, the natives employ another method of 
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fishing. They row out to sea early in the morning, before the sea wind 

arises, and go a good way to the leeward, and when there is sufficient 

wind they go with it, having a long, stout line floating about a fathom 

behind the canoe. This line is furnished with hooks and glittering tin 

floats; and as the above-mentioned fish are very greedy they soon bite. 

As soon as the man in the boat notices a bite he quickly hauls in the 

line and endeavors to bring the fish close to the canoe, where it is secured 

with a large hook. 

The boats used by the natives deserve some mention. I have already 

mentioned that the breakers on this coast are very violent, and with the 

exception of a few sheltered landing-places, it is impossible to land any- 

where with a boat or even a canoe. In order to meet this difticulty to 

ferry people from the coast to ships or for fishing, the natives use the 

so-called balzas. In some localities, especially in Southern Peru and Chili, 

these balzas consist of two sea-lion skins, joined by two boards, on which 

there is a little platform; each skin is furnished with a tube through 

which it can be filled with air. On these balzas the cholos cross the most 

terrible breakers, which throw the balzas high on the coast; the very 

moment where the breakers recede, the cholos leap up out, and stand- 

ing on the dry land firmly hold their fragile vessel. They possess an 

extraordinary dexterity in handling these vessels. In many places the- 

cargoes of ships must be taken on balzas to and from the boats which 

are at anchor outside the breakers. On other parts of the coast five, 

seven, and nine boards, of light wood, measuring 8 to 12 inches in diameter, 

joined lengthwise and furnished with a similar platfcrm, are used, and 

on the northernmost coast of Peru the balzas only consists of a bundle 

of reeds tied together in the shape of a cigar, 10 to 12 feet long, 2 feet 

broad at the stern, and with a pointed prow slightly inclined upward. 

This balza the fisherman takes on his back, after it has been used, and 

dries it in the sun. It must be borne in mind that it never rains in these 

latitudes. On the board balzas, which are often of considerable size, the 
native fishermen go far out to catch codfish, frequently out of sight of 

land. 

Such are the apparatus, boats, and methods of fishing of the natives. 

The Italians, however, employ a more rational method of fishing. They 
all live in or near the large cities on the coast, where they find a good 

market for their fish, whilst the cholos are found everywhere along the 

coast. The Italians always use boats 16 to 22 feet long, 6 feet broad, and 
having a deck like our boats in the Great Belt. They always use nets, 

and fish during tbe night. Their boat is their home, where they live, 

cook, and sleep. I have already mentioned that the Italians are thrifty, 

frugal, and economical, and are far superior to the lazy Spaniards and 

the mixed race. They always keep their boats and their apparatus in 

good order; they are out early and late, and shun no trouble to earn a 

living. They go out early in the evening, when it is nearly always 

calm, and row many miles till they reach their fishing-places. At dusk 
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they cast their nets, and are then obliged to keep a constant watch for 
the seals; when these approach, they haul in the net, take out the fish, 

and cast again. Thus the night is passed; towards morning the fisher- 

men goon shore, sell their fish, mend their nets, and then first can think of 
taking a little rest in iteir small cabin. 

This is the way in which these men pass their lives; and it may well 

be called a hard way of earning one’s bread, for, although they generally 

catch a good many fish, the profits are very small. Some of them, how- 

ever, have prospered, own several boats, and go in partnership with 

others. There is never any lack of such, as there are always many Italian 

sailors in the principal seaports of the west coast of South America; and 

all of them have a great liking and talent for fishing. Their nets are 

made of the strong hemp which grows in these regions, and whose 

threads are almost too thick, according to our notions. The size of the 
meshes varies according to the kind of fish which they wish to catch. 

They always make their own nets and furnish them very prettily with 

round floats. Everything must always be in good order on account of 

the frequent casting and hauling in, owing to the danger threatened by 

seals. Everything in the boat is prepared with this view. The ship- 

board is furnished with rollers over which the lines of the net may be 

drawn with great ease, and these men possess an almost incredible dex- 
terity in casting and hauling in their nets. They generally have a gun 

in their boats to shoot or seare off the seals and sea-lions; but this is 
not of much use, as these animals are too numerous and care very little 
for shooting. The best way is to haul in the net and take out the fish 

as soon as seals are in sight. Old people, and those who can only afford 

to have a small boat, occasionally fish by day-time quite close to the 

coast, generally with nets having very narrow meshes, which they place 

in a serpentine line as near as possible to the breakers. As Soon as one 

end of the net, measuring about 60 fathoms in length, has been put in 

position, they row immediately to the other end and begin to haul it in; 

and thus they go on a whole day; for the seals come close to the coast 

and are on the alert both day and night. Near the coast they catch a 

beautiful little transparent fish, which isin great demand, and which we 
do not have in Denmark. It is called “ pega-rej,” i. e., “the fish-king,” 

and is so transparent that every bone can be distinctly seen; it has a 

beautiful shining silver color. Ovyster-fishing, as far as I know, is only 
carried on near the island of St. Lorenzo, which forms the bay of Callao, 

but there is no doubt that rich oyster-beds are found in many other 

places along the coast. As I have mentioned before, their number is 

enormous, but the price which oysters fetch is very small. The Italians 

continually use long poles, partly for chasing the fish into the nets and 

partly for keeping off the seals and sea-lions. These poles resemble 

those which our fishermen use in the Limfiord. 

As is the case everywhere these fishermen have to work hard to earn 

their daily bread, and their enjoyments are few in number. But I must 
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mention some of them. I lived for some time in a little sea-town which 

serves as a watering place to the inhabitants of Lima, and which is con- 

nected with that city by a railroad of about thirty miles. This town is 

situated in a very arid part of the coast, but on a beautiful bay which 

offers a fine opportunity for fishing; consequently a good many fisher 

men live in this town. In these out-of-the-way places the Roman Cath- 

olic priests still exercise a powerful influence, which is decidedly waning 
in the large cities with a mixed population. On a certain day in July 

the fishermen have their festival, and on that day about a dozen priests 

and monks come from Lima to add to the proper observance of the sa- 

cred day. In the morning, images of St. Peter and the Virgin Mary, 

surrounded by banners, are, amid the thunder of artillery, carried 

through every street of the little town; at the head of the procession 

are seen the monks and. priests, the alealde, and the harbor-master, fol- 
lowed by all the fishermen with their wives and children, bareheaded in 

spite of the burning rays of the sun, and carrying lighted candles, all 

marching with a slow measured step. After the procession has passed 

through every street they go to the wharf and into gaily decorated 

boats. The priests solemnly bless the fish and address sermons to them 

This ends the religious part of the festival, and the fishermen spend the 

rest of the day in boisterous merriment, dancing, drinking, cock-fight- 

ing, &c. The priests do not fail to make this day as profitable to them- 

selves as possible. They placed the images inside a tent, and by paying 

a small sum every true believer—I was the only unbeliever in the town— 

could go in and have the extreme pleasure of kissing the foot of either 

St. Peter or the Virgin Mary. As far as I could observe, St. Peter had 
the larger number of worshippers. The festivities were continued till 

late at night, but on the following day everything went again its usual 

cours2. — 

Respectfully, yours, 
H. G. KRUUSE. 
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X.—POPULAR EXTRACTS FROM THE INVESTIGATIONS OF THE 
COMMISSION FOR. THE SCIENTIFIC EXAMINATION OF THE 
GERMAN SEAS. 

[Published by the Royal Ministry of Agriculture, Domains, and Forests.*] 

PREFACE. 

The following treatise has been prepared at the special request of the 

Minister of Agriculture, &c., with a view to making some of the more 

important results of our investigations accessible to practical fishermen, 

and for the purpose of encouraging them to aid us by all the means at 

their command in continuing our work in the interest of the salt-water 

fisheries. 

[The Ministerial Commission for the scientific examination of the German waters: H. 

A. Meyer, K. Mobius, G. Karsten, V. Hensen. ] 

A.—THE PHYSICAL CONDITION OF THE BALTIC AND THE 
NORTH SEA. 

Atfirst sight the knowledge of the condition of the sea-water seems to be 

of small importance for the practical salt-water fisheries. Fishing has 

been carried on by men for a long time without any special regard to the 

temperature, saltness, and currents of the sea; experience and accident 
taught men the seasons and places where fishing could be carried on 

with hopes of good results. No one thought of inquiring whether the 

success of the fisheries, varying every year, had something to do with the 

changes in the condition of the sea-water; and yet it is an undoubted 
fact that an intimate connection exists between the two. It is not 

purely accidental that many plants and animals found in a belt extend- 

ing from the eastern shores of the North Sea to the western shores of 

the Baltic vary greatly in size and strength, according to the more or 

less plentiful food or the larger quantity of solid particles in the sea-: 

water; nor is it accidental that the changing condition of the water in 

one and the same place produces a varying development of plants and 

* Gemeinfassliche Mittheilungen aus den Untersuchungen der Commission zur wissenschaft- 

lichen Untersuchung der deutschen Meere. Herausgegeben im Auftrag des Kéniglichen Min- 

isteriums fiir Landwirthschaft, Doménen und Forsten. Kiel, 1880.—Translated by Her- 

man Jacobson. z 
J Eon 525 
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animals. Warmth, which furthers the rapid development of plants and 

small animals which serve as food for fish; currents, which carry plants 
and embryonic animals in constantly varying quantity to the fishing- 

places, are some of the causes which necessarily must exercise an influ- 
ence on the migrations of fish to such places. 

No one will expect that fishermen should go to sea with thermometers 

and areometers; but the fishermen will be benefited if the above-men- 

tioned conditions of the sea-water are regularly examined and com- 
pared with the results of the fisheries. The fishermen, without making 
any scientific investigations, may aid greatly in extending our knowledge 

of these matters, and may benefit their trade by paying close attention 

to such easily recognizable circumstances as high or low temperature, 
currents, and to various phenomena connected with the spawning of fish, 

the greater or less quantity of fish at different places and seasons, &c., 

and by making their observations public. 

These considerations induced the Ministry of Agriculture, &c., in the 
year 1870, to appoint a commission at Kiel for the purpose of making 

scientific examinations of the German waters, which might aid in gain- 
ing a better knowledge of those conditions on which the success of the 

salt-water fisheries—their improvement and extension—depends. For 

this purpose a number of stations have been established where the con- 

dition of the sea-water is regularly examined, whilst. at the same time, 

similar observations are made by several vessels following a certain 

regular course. At some of these stations observations are also made 
with a view of ascertaining (in exact figures) the result of the fisheries. 

A beginning has also been made in making observations regarding the 

spawning places and seasons, the development of fish, &e. 

Our knowledge is still quite limited, and so far, at least, the practical 

result of these investigations has not been very great; but we must 

take into consideration the fact that but a short time has elapsed since 

these investigations were commenced. 

No year resembles another in its atmospheric conditions, and meteor- 
ology, although studied for several centuries, has not yet been able to 
fix with absolute certainty the rules from which for some time in advance 

the condition of the weather could be calculated. The sea has likewise 

its atmospheric changes, dependent on many different circumstances, 

and many years will pass before we shall ascertain the causes of these 

changes observable in different years. The conditions of life and the 
habits of salt-water fish have scarcely begun to be studied. Fishermen 

themselves know but little with absolute certainty regarding the spawn- 
ing places and seasons of the more important salt-water fish of their 

own familiar waters. It may as well be acknowledged that so far we 

only know a few facts regarding the spawning places and seasons and 

the development of one species of fish—a very important one, to be 

sure—the herring; but even these observations have reference to only a 

few localities. But what we know is highly important, because it has 
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plainly demonstrated the intimate connection existing between the de- 

velopment of this fish and the condition of the water.! 

Here is the point at which the fishermen themselves can aid and fur- 

ther the fishing interests, if they will give careful attention to the spawn- 

ing of all the more important fish and to the accompanying general con- 
ditions of the sea. 

In the following we shall endeavor to give all the results which have 

been gained by observations of those conditions in the Baltic and the 

North Sea which probably exercise a considerable influence on the fish- 

eries. 
2. There are three conditions of the sea-water which exercise a decided 

influence on animal and vegetable life, viz: (1) temperature, (2) saltness, 

(3) currents; and all three are influenced by the atmosphere and the 

nature of the bottom. Another important fact as regards the condition 

of the water of the Baltic and the North Sea is their varying connection 

with the ocean, and the varying quantity of fresh water flowing into 

them from different streams and rivers. The conditions of these two 

waters are so different that we must treat of them separately. 

A. THE BALTIC is a very shallow sea. If we except the deep waters 

east and southeast of Gotland we rarely find a greater depth than 100 

meters. The three channels leading into the North Sea, the Sound and 
the two Belts, are shallow. Large streams flow into the Baltic, carry- 

ing into the sea rain and snow water from a territory three times the size 

of that from which the North Sea is supplied. When two masses of 

water of different weight meet, the heavier of the two will generally 

sink lower down; the heavier water from the Kattegat will therefore ~ 

enter the Baltic and form its undercurrent, whilst the lighter water of 

the Baltic flowing into the Kattegat will become its surface water. On 

account of the very large quantity of fresh water flowing into the Bal- 

tic (especially in spring, when the ice and snow begin to melt, and in 

suminer during continued rainy seasons), the upper current which flows 

out of the Baltic is much more powerful than the undercurrent which 

enters it. 

The saltness of the Baltic therefore decreases from west to east, but not 

uniformly ; but, influenced by the wind, sometimes quick and at other 

times slow, and also influenced by the nature of the bottom, quicker in 
one direction than in another. 

Continued east wind favors the flowing of the water of the Baltic 

into the Kattegat; the upper current containing but little salt, becomes 

stronger in the Sound and the Belts, and the salt Kattegat water is 

forced back. Continued west wind, on the other hand, drives the water 

east and favors the entering of salt water. The advance of the last- 
mentioned water from west to east varies considerably, according to the 

'Compare: Dr. H. A. MEYER, ‘‘ Biologische Beobachtungen bei Kiinstlicher Aufzucht des 

Herings der westlichen Ostsee.” Berlin, 1878. (Biological observations made during the 

artificial rearing of herrings in the Western Baltic.) 
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nature of the bottom. On the German coasts on the west of the Balti¢ 

the heavy water enters far into the fiords, whilst the undercurrent en- 
tering through the Sound and the Great Belt is broken by the shallow 

places known as the ‘“ Rénne-bank” and the “ Oder-bank,” between the 
islands of Reizen and Bornholm, and advances with no great force after 
it has passed this line, decreasing rapidly in saltness as it goes.farther 

east. Between Bornholm and the Swedish coast the depth of the sea 

is greater, and this explains the circumstance why the heavy water can 
here advance farther east, making the water in the Gulf of Finland salt- 

ier than that of the Bay of Dantzig or that of the Baltic near Memel. 

The following figures, the result of observations made at different sta- 

tions, will fully prove all that has been said in the above regarding the 

saltness of the Baltic: 

a : | d 
A . S 2 5 s 
S 2 = 5 =| = eI 5 
@ AS 2 3 AS bel A 
4 aR i 4 2 ha 

SONDERBURG. 

Surface water: | 
Hpeciicwelplt=..-.--cccs-soeseciaescsec | 1.0131 | 1.0122 | 1.0123 | 1.0139 | 1.0138 | 1.0214 | 1.0100 
IRearicent Saltcea i ee-seeer eeaee oes. 1. 72 1. 60 1. 61 1. 82 1.81 2. 80 lees 

Bottom water: | 
SpPecib#ieweloht---..- << esse noe ee 1.0141 | 1.0187 | 1.0186 | 1.0146 | 1.0233 | 1.0233 | 1.0108 
Per eentysaltsasseoo acess Peeerenseeee 1. 85 1.79 1.78 1.91 3. 05 3.05 1.41 

KIEL. | 

Surface water : : 
fs] Ne abi(a\ (ef thie naomemssonoadseeascses 1.0124 | 1.0115 | 1. OYL7 | 1.0137 | 1.0117 | 1.0201 1. 0043 
Percent, salt. -s.016.<<. (ic anccinisrs smteeesee | 1.62 1, 61 1753 1 79 1. 66 2. 63 0. 56 

Bottom water: 
Specitic weight. .- co... sescnaeieeeee | 1.0146 | 1.0147 | 1.0144 | 1.0147 | 1.0152 | 1.0220 1.0115 
‘Pericentesalts: 52.0 2heco=secesteeete eet JERE 1. 93 . 89 93 1. 99 2. 88 TRB: 

WARNEMUNDE. 

Surface water: | 
Specifie weight............-......-...=3 1. 0089 | 1.0085 | 1.0082 | 1.0095 | 1.0095 | 1. 0132 1. 0060 
(Per Cents galt ccceaacaces coc aeeteeeee UES UE 1. 07 1. 24 1. Ay) 0. 79 

Bottom water: 
Speeificnpereht! 22 34. tease oe 1.0103 | 1.0102 | 1.0093 | 1.0107 | 1.0109 | 1.0146 | 1.0068 
Per Céntasalt: saccce see wssecceenccaseses 1s 1. 34 1.22 | 1.40 1. 43 1.91 0. 89 

LOHME (RUGEN). 

Surface water: 
Specificsweight:= 22. -2.-c cre. < cee ectiee 1.0071 | 1.0071 | 1.0068 | 1.0070 | 1.0077 | 1.0104 1. 0032 
Per cent. salt...... cde ean Some a eee 0. 93 0. 93 0. 89 0. 92 1.01 | 1386 0. 42 

Bottom water: 
Specific weights<-sasscesce=ossseceesee- 1. 0075 | 1.0073 | 1.0072 | 1.0073 | 1.0081 | 1.0112 1. 0050 
Per’contesaltn sco eee seen eee *..| 0.98 0. 96 0. 94 0. 96 06 1.47 0. 66 

HELA 

Surface water: 
Specific weight:.is264<ss2h vec maeee soe 1.0057 | 1.0055 | 1.0058 | 1.0056 | 1.0058 | 1. 0066 1. 0014 
Pericents Saltcas-+ sc seep eee eee een eee | 0:75 0. 72 0. 76 0. 73 0.76 0. 86 0.18 

Bottom water: 
Specific weicht.--... c--s-.cssecsescees 1. 0058 | 1.0057 | 1.0059 | 1.0058 | 1.0059 | 1.0068 | 1.0014 
Percents salts2s2 cece scoree eae 0. 76 0.75 0.77 0. 76 0.77 0. 89 0.18 

f | 

From these figures the following rules may be deduced : 
1. The weight and saltness of the water of the Baltic decrease from 

west to east, the entry of the heavy water into the depths of the sea 

ceasing near the island of Riigen. 
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_ 2, The surface water is invariably lighter, and contains less salt than 

the deep water; the difference between the two decreases in the direc- 
tion from west to east. 

3. On an average the water is heavier and contains more salt in 

autumn and winter than in spring and summer; this difference likewise 

decreases in the direction from west to east. 

4, The variations of the specific weight and the saltness of the water, 
that is, the differences between the temporary variations of the water, are 
also much more considerable in the west than in the east. Near Son- 

derburg, and even near Kiel, the deep water occasionally contains so 
much salt that it differs very little from the North Sea water in this 

respect, whilst near Lohme, and still more near Hela, the heaviest water 
contains little more than the average quantity of salt. 

As regards the second important condition of the water, viz, its tem- 
perature, the Baltic shows the following phenomena: 

On account of its comparative shallowness, and because it cannot ex- 
change its warmth with that of the oceanic water through wide open 

channels, the temperature of the water of the Baltic will mainly be 
regulated by the temperature of the atmosphere, and will in different 

years be more or less dependent on the atmospheric temperature of those 

years. As the water absorbs warmth slowly, and likewise cools off 
slowly, the water will grow warmer or cooler somewhat later than the 

atmosphere, and the deeper the water the slower will be this process. 

The warmth and cold of the atmosphere will be the same in the water, 
only it will occur later in point of time and will decrease in the direction 

of the deep water. 

The temperature of the water, ae is dependent on the local tem- 
perature of the atmosphere, is somewhat changed by the currents. The 

cold water, which in spring flows into the Baltic in enormous quantities 

from the north.and east, and which is chiefly produced by the melting 

of the snow, creates a cold upper current flowing in a westerly direction ; 

and this current delays the warming of the water by the atmosphere, 
and even tends to make the atmosphere cool (the cold days of May!). 

The more or less powerful undercurrent from the North Sea will com- 

municate to the deep water in the Western Baltic the warmth of the 

North Sea water. As these undercurrents are strongest in autumn and 

winter, and as the North Sea water is warmer during those seasons than 
the water of the Baltic, the temperature of the deep water is raised as 
far as the influence of these currents extends. 

The observations relative to this question made at the different sta- 

tions show the following result : 

S. Miss. 59 o4 
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Warmth of the surface water (t) and the bottom water (T) in degrees C. 
> 

January. | February.} March. April. May. June. July. 
Stations and depth in pee at | ne ele al 

meters. 
t. 7, t. ar. t. T, 6: As t. T. t. ut t. T 

Sonderburg, depth 36 
meters £32552255=H244 1.9|2.2}1.0)1.4)1.5/1.6)48) 43] 88) 7.5 | 13.9] 10.3} 15.8 | 13.0 

Kiel, depth 58 meters .! 2.3 | 3.9 | 1.7) 3.7] 2.4/3.2] 65] 3.8 10.5 |5.0/15.7) 54/187) 65 
Warnemiinde, depth 

18 meters: ...--..-.-- 1.9.) 2.2 | 0 [ed2 | 270) 2.0 5.25) 4.0 O08 VS) 2) 149 | A ante well 
Lohme, depth36meters| 1.6 | 2.1 | 1.4/1.8] 2.8] 3.0/6.0 | 5.1] 91] 7.3 | 14.6] 11.9] 16.8 | 15.6 
Hela, depth 42 meters -| 1.9 | 3.9] 1.0/1.7 | 2.4 | 2.2 | 5.6] 5.3 | 9.6] 9.1 | 15.0 | 12.6) 18.3 | 16.4 

August. |September.| October. | November. | December. Year. 
Stations and depth in 

meters. 

Sonderburg, depth 36 me- 
Pers): soos woseaee so ees 15/00) VAT A DD Ga aa) | S00 raises Bis 

Kiel, depth 58 meters.-...| 18.6 | 9.1] 16.2 | 12.1 | 12.1] 12.5] 7.3] 9.8] 2.8] 60] 9.6 6.8 
Warnemiinde, depth 18 

moterse tsar... 20 oeoae 18.6 | 17.9 | 15.7 | 15.7.) 12.3} 12:6) 69) 76) 33) 3.8) 91 9.0 
Lohme, depth 36 meters. .| 16.7 | 16.0 | 14.5 | 14.0 | 10.4] 104] 56) 68/ 25) 3.0] 85 8.1 
Hela, depth 42 meters.--.| 18.3 | 16.7 | 15.6.) 15.9 | 114/118] 58] 57] 25] 38] 9.0 8.8 

From an analysis of this table it appears: 1. The warmth of the 

atmosphere is followed by the warmth of the surface water with some 

slight delay, so that in the water, February is the coldest month, and 

not January, as in the atmosphere. 2. In the deep water the influence 

of the atmospheric warmth is delayed, and this is most noticeable in deep 
water where there are no strong currents, for example, in the deep water 

near Kiel, October is the warmest and March the coldest month. 
The spawn which, during the first months of the year, is by the fish 

ejected in shallow water would therefore first be in cold water, but would 
soon find the temperature rising, whilst the spawn ejected in autumn in 

deep water would find a high temperature which would favor a rapid 

development. 
In the surface water, which in winter may reach as low a temperature 

as zero, and even lower, the fish could not live, whilst in deep water 

they find warm places of retreat during winter. 

We must mention another important circumstance which is caused 

by a remarkable quality of the water. 

Like all other bodies, water becomes specifically heavier the colder it 
gets; but in water there is a limit to this.. When fresh water has cooled 

down to a temperature of 4° it grows continually lighter until it freezes. 

The water having a temperature lower than 4°, therefore, continues to 
float above the heavy water of 4°, and the deep water of deep fresh- 

water lakes, consquently, never reaches a temperature lower than 4°. 
This quality of fresh water is somewhat changed by the salt contained 

in the sea water, and the extreme limit of density is found in water 

having a low temperature. Thus, water containing 3? per cent. salt, 

such as is found in the eastern portion of the Baltic, reaches its greatest 
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density at a temperature of + 2°, whilst water containing 14 per cent. 
salt wotld reach its greatest density at a temperature of about zero, 

Water containing 2 per cent. salt would be heaviest at a temperature of 

—1°.1; water containing ? per cent. salt freezes at a temperature of 

about — 0°.6, and 14 per cent. at — 1°, and 2 per cent. at — 19.2. 

From these figures the following rules may be deduced as regards the 

water of the Baltic: In the eastern part, where the saltness of the deep 

water is not very considerable, the temperature will always be above 

zero, Whilst in the western part it may happen that the water with a 

high degree of saltness and a low temperature of the atmosphere shows 

a temperature considerably below zero. 

From this quality of the water many phenomena may be explained. 

If, for instance, the western part of the Baltic in some year, through the 

influx of a considerable quantity of North Sea water, receives a large 

number of animal germs from the North Sea, these may develop and 

flourish for a time, until the unfavorable temperature of a single winter 
destroys them; so that such animals cannot be permanently acclima- 

tized in the Baltic. On the other hand, the above-mentioned quality of 

the water will explain the circumstance that in the northern and eastern 

parts of the Baltic, on account of the more favorable temperature of the 

deep water containing but little salt, the spring spawning season, and 

the migration of the fish connected with it, begin much earlier than in 
the western and southern parts. 

B. Tot NortH SEA.—The conditions of saltness, temperature, and 
currents are entirely different from those of the Baltic. In the North 

Sea three parts may be distinguished by their different depth: First, 

the southern and shallowest part, with a depth of about 35 meters, con- 
nected with the ocean by the narrow British Channel. To this part 

belong the Doggerbank and the coast waters of the Schleswig-Holstein 

and Jutland coasts. Second, the central part, extending northward as 
far as a line drawn from Peterhead, in Scotland, to Cape Skagen (Jut- 
land), with a depth of about 100 meters. Third, the northern part, with 

much greater depths. This last-mentioned part has free communica- 

tion with the Northern Atlantic. All three parts meet in the Skagerack, 

and through its waters are connected with the Baltic. 

The North Sea, therefore, freely mingles its waters with those of the 

Atlantic, but the manner in which this is done differs in its different 

parts. The mingling of the waters takes place most freely in the northern 

part, but on account of its connection with the Baltic, the North Sea 

receives from the former some of its water containing less salt. Several 

large rivers also tend to decrease its saltness, which is therefore less 

than that of the Atlantic. 
As regards the saltness of the North Sea, we therefore arrive at the 

following result: that it is less near the German and Danish coasts 

where the influence of the Baltic and the rivers is strongest, than in 

the central and northern parts, although the strong tide of the North 



532 REPORT OF COMMISSIONER OF FISH AND FISHERIES. [8] 

Sea tends to mix the waters. The following figures are the result of 

actual observations: 

#0) ows seule ceeiale 
List. E q a 5 5 2 g 

g > | = S| te} ‘A 
i= =] ea 

i Dn n < E A a 

ISLAND OF SYLT. 

Surface water: 
Specific weight... .ss-tscse. eee eee 1.0235 | 1.0231 | 1.0247 | 1.0235 | 1.0227 | 1.0263 | 1.0208 
Per cent: Salt: 44-eees seca ceer ct ence ee 3.08 3. 03 3. 24 3. 08 2. 9T 3.45 2.72 

Bottom water: 
Specific weicht: >.< -------.5 Recacsase 1. 0238 | 1.0234 | 1.0249 | 1.0237 | 1.0230 | 1.0266] 1.0215 
Per Celt, Saltese an ssees teeta cre cece 3. 12 3. OT 3. 26 3.13 3. 01 3.48 2. 82 

WILHELMSHAFEN. 

Surface water: t 
Specificiweirthts at 2: steko. ee caecmae 1.0249 | 1.0247 | 1.0251 | 1.0949 | 1.0247 | 1.0271 1. 0203 
Perleent: salt ssccacste> ae eee see seen 3.2 3. 24 3. 29 3. 26 3. 24 3. 55 2. 66 

Bottom water: 
Syoreret hairy th soso ceeneodassocac eos 1. 0250 | 1.0247 | 1.0252 | 1.0251 | 1.0249 | 1.0272 | 1.0205 
Percent salfnstesses- steceoses = wee oe 3.28 3. 24 3. 30 3. 29 3. 26 3. 55 2. 69 

HELIGOLAND. 

Surface water: 
Speciticiwel hit sso 55 dessins te --eiee 1. 0255 | 1.0251 | 1.0249 | 1.0260 | 1.0261 | 1.0279 | 1.0188 
Per 'cente sale -aecseectee sek eee Coe 38. 34 3. 29 3. 26 3. 41 3. 42 3. 65 2. 46 

Bottom water : 
Specific weight. ........-...------eccce; 1.0256 | 1.0254 | 1.0249 | 1.0261 | 1.0261 | 1.0280} 1.0215 
‘Percent. saltie-wcosssesspeieneseeee Soe 3.35 3.33 3. 26 3.42 3.42 3. 67 2. 82 

OUTER LIGHTSHIP; RIVER WESER. 

Surface water: 
Specilic weipnt. =. 2.52 2s. e.cee se cctecne ae 1. 0256 | 1.0253 | 1.0250 | 1.0256 | 1.0264 | 1.0271 | 1.0203 
Per centasalti-cee st cece sees coe eee eee 3.39 3. 31 3. 28 3.35 3. 46 3. 55 2. 66 

Bottom water: 
HPCE) WelSMbs se a4. we ieee ee iseie sees 1. 0256 | 1.0253 | 1.0250 | 1.0256 | 1.0264 | 1.0272 | 1.0205 
POLeent- Saltntce soda oh meee Cee eee ee | 3.35 3. 31 3. 23 3.35 | 3. 46 3. 56 2. 69 

The annual average saltness is therefore much more uniform at every 

place above mentioned than in the Baltic. The occasional fluctuations, 
especially the lower figures, are caused by a large influx of fresh water, 

and they consequently occur more frequently in surface than in deep 

water. Ifthe water at times is heavy, this is a sign that water from the 
ocean has entered the North Sea, whilst if it is light, it shows a consid- 
erable influx of river or Baltic water. The same influences are at work 

as regards the remarkable temperature of the North Sea. 

The southern part.of the North Sea resembles the Baltic; itis shallow, 
and its nearest communication with the ocean is a narrow channel. In 

this part of the North Sea the temperature of the water, like that of the 
Baltic, is controlled by the temperature of the air. The only perceptible 
differences are caused by the influx of warm water from southern lati- 

tudes through the channel and by water from the rivers Weser and 

Elbe, as well as by water from the Baltic, varying in its temperature 

according to the seasons, entering the North Sea. 
The central part receives water from the south and north at a greatly 

varying temperature during the course of the year. In summer the 

surface water coming from the south, from rivers and from the Baltic, 

is warm, whilst the water from the north, passing by and over shallow 

places, is cold. In winter this condition of things is reversed, as the 
shallow southern part then grows cold; the same applies to the Baltic 
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and river water, whilst in the north the branch of the Gulf-stream which 
enters the North Sea is comparatively warm. 

The northern part, as far as its temperature is concerned, entirely 
depends on the currents of the ocean, the above-mentioned branch of 

the Gulf-stream, and a deep, cold under-current coming from the north. 
Thus the distribution of warmth is constantly changing throughout the 

year; as far as the surface water is concerned, an attempt has been made 
to represent these changes graphically in the small maps found at the 

end of this pamphlet. These maps have been prepared in the following 

manner: A large number of observations made at coast stations or on 
board ships were collected from different parts of the North Sea, and 
from these figures the average temperature has been calculated. All 

points having an equal average monthly temperature are connected by 

a line. Blue indicates the lowest and scarlet the highest temperature, 

and the transitions from blue to scarlet are indicated by green, yellow, 

and orange lines. In examining these maps the above statements will 

be found correct. In January the water is warm in the north and in 

the extreme south, in the former region on account of the Gulf-stream, 
and in the latter on account of the warm water from southern latitudes. 

Along the German coast the water is cold on account of the Elbe and 

Baltic water. February closely resembles January ; and even in March 

the water on our coast is cold. In April this condition begins to be 

reversed, and the water on our coast grows warmer; in May and June 

the temperature of the water is low as far as the Doggerbank, whilst 

during these months the shallow southern part and the coast waters, 
which receive much Baltic and Elbe water, are much warmer. 

From July to September the water keeps warm in the southern and 

southwestern parts of the North Sea, a circumstance well known in our 

North Sea watering places, which are frequented till far into September. 

In October the water begins to cool off, beginning at the Baltic, and 

continues to grow cooler during November and December. 
These graphic representations are, of course, only in the nature of a 

first attempt, which will have to be improved and supplemented by 

future observations, especially in deep water; but even the little we 

know regarding these changes in the temperature of the water is suffi- 

cient to show that they must exercise a decided influence on the migra- 

tion and life of the fish. The appearance of the herring first in the 

north, then gradually farther south, the wealth of fish near the Dogger- 
bank, which is washed by cold water during the months of April, May, 

and June, are hints pointing to the intimate connection existing between 

the temperature of the sea and its animal life. 

To further investigate this connection should be the first object of 

scientists during the next few years; and practical fishermen can greatly 

aid in solving the problem, if they will watch those natural conditions 
which either rewarded their toil by rich hauis of fish, or which failed to 
crown their most earnest endeavors with success. 

G. KARSTEN. 
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B.—SCIENTIFIC INVESTIGATIONS UPON THE FISHES PROF- 
ITABLE TO THE FISHERIES. 

How can we explain the circumstance that our knowledge of the many 
salt-water fishes which form the chief support of our fishermen on the 

coasts of the Baltic and the North Sea is exceedingly limited, in spite 
of the fact that for several centuries millions of these fish have been 
caught by experienced fishermen, and that one generation of fishermen 
has transmitted to the other all they had either heard concerning these 

fish or had themselves observed ? 

We believe that our fishermen are acquainted with the nature and 
life of their fish as far as their eyes and instruments, as well as their 

education and the age in which they live, will permit. 

If we wish to go beyond the very considerable and important knowl- 

edge of the fishermen, as regards the nature and conditions of life of 
food-fish, we must use other means. We must investigate fish with all 
the means which science places at our command. We must not be sat- 

isfied with observing fish at those seasons when fishermen are catching 

them for the market, but we should follow them at all seasons, and care- 
fully examine them at all stages of their life. When the fish no longer 

congregate for the purpose of spawning, we must, with suitable instru- 

ments, hunt them up in their retreats. We must find out their spawn- 

ing places and endeavor to ascertain what peculiarities attract the fish 

to these places during the spawning season. We must not rest satisfied 

with knowing various outward characteristics, but we must study the in- 

ternal structure of every species of fish; we must dissect their stomachs 

and entrails to see what kind of food they use. 

In order to learn the internal structure of fish it is not sufficient to 
dissect them with knife and scissors, but every portion of their organism, 
even their eggs during the time that the young fish develop in them, 

should be examined under powerful microscopes. 

The use of all these means for entering the mysterious life of fish has 

to be learned just as much as fishing. Practical fishing and the scien- 

tific investigation of fish have their own peculiar difficulties, and a special 
talent is required for each. 

The highest aim of the trained ichthyologist is to learn to know as 
thoroughly as possible the nature and mode of life of fish. He rejoices 

whenever his labor is rewarded by an increase of knowledge, and he 

values these achievements higher than any other result of his observa- 

tions. By making his observations known to others he gladly increases 

the pleasure and profits of his fellow-beings. 
The more thorough the knowledge of the ichthyologist, and the farther 

he advances in it, the greater will be the profit which the practical fish- 

erman will derive from his teachings. No intelligent fisherman of our 

day would therefore do without the scientific ichthyologist. 

Experienced fishermen who have recognized the value of scientific 
investigations for their trade, who appreciate such investigations, and 
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who have a keen eye for the life of fish, are the best aids to the scien- 
titic investigator. 

People who wish to communicate to each other details of one and the 

same subject must converse in a language which both of them under- 

stand. 

The ichthyologist will quicker learn the language of the fisherman 

than the fisherman the language of the ichthyologist, for the latter will 

speak of matters connected with the life of fish which the fisherman 

either does not know at all, or very imperfectly, because he knows the 

fish only by the various characteristics exhibited by them during the 

fishing season, and by their flavor and market price. The fisherman, 

however, can easily understand everything in the language of the ich- 

thyologist which is necessary for aiding the latter in his endeavors to 

gain an insight into the life of fish, provided the scientist makes his de- 

scriptions of the fish of such a nature that a practical man, without any 
higher education, can easily understand them. We will make this at- 

tempt by giving some information regarding the nature and mode of 

life of the herring. What we are going to say will not have as its im- 

mediate consequence a considerable increase in the number of fish caught 

by the fishermen or higher market prices; but we are of opinion that 

every fisherman who is proud of his trade, and who takes pleasure in 

it, will gladly embrace every opportunity of becoming better acquainted 
with that class of animals with which he comes in constant contact, and 

which are the support of himself and his family. By all new informa- 

tion regarding them his attention to their life and its various phenomena 

becomes sharpened. He learns to observe them from new points of view, 

of which he had never thought before, and thereby he gains a firmer 
basis for a better and more profitable way of carrying on his trade. 

1.—OBSERVATIONS ON THE STRUCTURE OF THE HERRING. 

The herring is a good swimmer, and, like all fish having a broad back, 

can move forward very rapidly. This broad back 4's. 1.—Section of a herring. 
is produced by the thick masses of flesh on both 

sides of the body, which are separated by the back- 

bone and the ribs. In Fig. I these masses of flesh 

and the large side-muscles are shown cut across. wit ail 

Every side-muscle consists of two portions, an up- gg -4 

per one (oM) and a lower one (uM), composed 

of fine fibers, which can easily be observed in eat- 
ing a smoked herring. These fibers exercise col- 

lectively the strong motive power which the her- Tees eee in dornoath 

ring exercises when swimming. If the fibers of ghee eee poresy Dy intestinal 
ube; G d, ovaries ; oM, upper 

the left side-muscle are shortened, the back part of portion of the large side-mus- 
cle; u M, lower portion of the 

the body bends towards the left; whilst if the large side-muscle; N, kidneys; 
inal marrow ; Sch, swim- 

right side-muscle is shortened, the back part of ming bladaer. 
the body bends towards the right. And if these bending movements 
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follow each other in rapid alternation they impel the body forward, just 

as a boat is propelled by an oar turned right and left at its stern. 

Fic, 11.—Outline of a herring from the North Sea. 

Bau 

A, anal fin; Bau, ventral fin; Br, pectoral fin; Kh, gill-membrane; R, dorsal fin; Sch, caudal fin; 1, 2, 3, 4, the gill covers or opercles. The dotted lines in front of 

the dorsal and ventral fins indicate the places where these fins are found in the Baltic herring. 

The fins aid but little in pro- 
pelling the body of the fish. 

Their chief object is to keep the 

back upward, and to give to the 

body the direction which it is to 

follow. The herring has two 

pectoral fins (Fig. II, Br), two 

ventral fins (Bau), one dorsal fin 
(R), one anal fin (A), and one 

caudal fin (Sch), whose lower 

lobe is somewhat longer than 

the upper one. The skin of the 

fins is extended between the 

thin bones, termed the rays of 

the fins, at whose roots there 

are small muscles, by means of 
which the fins can be moved. 
Every fin has its certain num- 

ber of rays. The scales of the 

herring adhere to the skin so 

loosely that in hauling in the net 

they come off very easily. The 

opercles or gill-covers at the 
sides of the head, back of and 
below the eyes, are alternately 

opened and closed by the fish, 
in order to draw in water for 

breathing through the mouth 

over the gills to be discharged 

through the gill-opening. Hach 

opercle or gill-cover consists of 

four bony plates. In Fig. IL 

these are marked 1, 2, 3,4. The 
folds of the herring differ in 

shape from those of the sprat 

(Figs. II and II). Below there 
is joined to the third and fourth 

plates a skin or membrane kept 

extended by means of small 

bones (the gill or branchiostegal 
rays, Kh, in Fig. I1), which con- 

tributes towards. making the 

covering of the gills fit closely. 

The herring has four pairs of gill-arches (Fig. IV, B.) To these are 

. | 
- 
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fastened at the back two rows of gristly gill-leaflets (Fig. 1V, B), which 
are covered with so thin a skin that in the live fish they look dark red 

from the blood passing through them. 

Fic. 1V.—The arch of a gill of the herring (natural size). 

A, leaves of the gills (blood red in live fish) ; B, arch 
of the gills; C, gill-rakers or slender appendages on the 
anterior border of the arch. 

Fic. V.—The gills of a herring (natural size). 

The points of the scales on the lower side of 

percles. 

’y appear in nature. 

A, arch of the gills; B, the anterior border of the 
gills, garnished with the rows of gill-rakers; C, leaves 
of the gills. The tube protruding between the four 
rows of leaves is the beginning of the esophagus. 

Fic. I1I.—Outlines of a sprat from the Baltic. In front the re, vi—Part of the arch 

arches of the gills Goagnified five times). 
have a dense row 

of slender append- 

ages, technically 

called gill-rakers, 

on each side of 

them (Fig. IV, C; 

Tig. V, B, and Fig. 
VI,C.) All water 

which the herring takes in its mouth to let it flow 

out again over the gills in breathing must pass 

through the fine grating formed by these spinous 

points. By this process all small animals which, 

with the water, enter the mouth and gill-cavity are 

retained in it, and accumulate till they are swallowed. ge aes tie. Geils 

This enables the herring, whenever the water is ed eee Se 
full of small life, to fill its stomach in a short time Pas ye covered 

with thousands of them. In February, 1872, I found 

in the stomach of one herring 15,000 small crustaceans, in another 

19,000, and in a third one even 60,000. These small crustaceans are only 

about 1 millimeter long. Fig. VII shows one of these crustaceans mag 

3, 4, the four plates of the gills or 0 

9 
»* 

A, gill-membrane; 1 
the fish are drawn somewhat more prominently than thx 
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nified 50 times. These crustaceans are the best food for herrings and 

Sprats. By feeding on them they*become fatter and get a better flavor 

than from any other food. Whenever herrings feed on these crusta- 

ceans their excrements have a reddish color; when they eat many small 

worms they are yellowish, and of a dark color when the herrings feed - 

chiefly on floating snails or mussels. In the abdominal cavity of fully 

grown herrings the sexual organs, the ovaria, and spermaries take up 

the largest room (Fig. VIII). As soon as the eggs and milt are fully 

Fic. VII.—A male crustacean (Temora lon- 
gicornis), from the Bay ot Kiel, magnified 
50 times. Below it is given in its natural 
size. 

e anus; G, stomach; H, append- 

g-bladder, the pneumatic duct; D, sexual 

Natural size. 

gans, Which open at F, opening back of th 

aes of the stomach; J, swimming-bladder. 

Fic. IX.—A _ spermatozoan Fic. X.—Herring 
(from the milt) of theherring, eggs, natural size 
magnified 375 times. (from the Schlei), 

sticking to Pota- 
mogeton pectina- 

S-— Tak Lhe tus. 

matured they pass from their en- 

velopes through a narrow tube 

toward an opening which is im- 

mediately back of the anus (Fig. 

VIII, F). In spawning the milt- 

ersswim by theside of thespawn- 

ers and emit theirmilt. Whilst 

5& the eggs, after having been emit- 
ted, sink down in the water, the fine thread-like particles, spermatozoa, of 
which the milt is composed (Fig. LX), enter the eggs and cause the devel- 

opment of the little fish from the egg tocommence. As soon as the eggs 

of the herring meet with plants or touch the bottom they adhere by means 

of a sticky substance which covers them (Fig. X). Between the two sexual 

organs lies the intestinal canal (Fig. VIII and Fig. XI, A). It starts from 

Fic. VI1.—Opened herring, half its natural size. 

A, anus; B, intestinal canal; C, canal connecting the stomach and swimmin Tgans; EK, emissory canals of the sexual or 
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the stomach (Fig. XI, D), at whose back there are hollow tubes (Fig. VIII 
and Fig. XI, E) which, when food is plentiful, are filled with a fatty juice. 
In front of the stomach there is a short and wide cavity (Fig. XI, F). 

Fic. XI.—E2£ntrails of the herring. 

A, intestinal canal; B, air-passage between stomach and swimming-bladder; C, gills; D, stomach; E, 

appendages of the stomach; F, cesophagus; G, swimming-bladder. 

From the stomach a tube, the pneumatic duct (Fig. XI, B), passes to the 

swimming-bladder (Fig. VIII and Fig. XI, G), which shines like silver, 

and has the shape of a spindle. On either side of the swimming-bladder 

are the kidneys (Fig. I, N), and between these and close below the spine 

there is a large blood-vessel (Fig. I, B) in which a large portion of the 

blood which has passed through the gills is conveyed to the lower part 

of the body. 

2.—ON THE DIFFERENCES BETWEEN THE SEA-HERRING AND THE 

COAST-HERRING. 

The opinion that the herrings come to our shores trom the northern 

seas, and that all which are not either devoured by other fish or are 

caught by fishermen return to those seas after the spawning season is 

over, cannot be correct, because the different parts of the ocean are in- 

habited by herrings differing in shape and size. 

The herrings which are caught in the North Sea and in the Baltic have 

grown up in those’ seas. They may be divided into two varieties, the 

coast-herring and the sea-herring. The coast-herring of the Baltic 

spawns in spring in the shallow coast waters, where the bottom is coy- 
ered with a rich vegetation. The sea-herring spawns in deep water, and 

its principal habitation is the North Sea. The sea-herring of the Baltic 

spawns at a depth of 4 to 5 meters. 

Sea-herrings only make their appearance a short time before the 

spawning season, as migratory fish, coming in dense schools, and soon 

afterwards disappear again. 

Coast-herrings, on the other hand, stay near the coast all the year 

round, in greater or smaller numbers. In placing a coast-herring by the 

side of a sea-herring (both being of the same length), the fore part of the 

body of the sea-herring appears longer and more slender (Fig. X11) than 
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3.—THE DIFFERENT AGES OF THE HERRING. 

When the young herring leaves the egg it does not have the shape of 

an old herring; it is much more slender than the old herring (Fig. XIV) 

and almost as thin as aribbon. Its dorsal fin is proportionately long, 

and is placed far 

back. At this ate ae 

stage of its life the am na ee 

herring may be 

said to be a larva. 
The fish retains 

this shapeuntilits 

length exceeds 30 

to 40 millimeters. 

As soon as the 

sexual organs be- Fic. XIV. 

CLO SRACU e n Gl te y re mn 
idly, indicating fete larva from the Bay of Eckerntérde, magnified twice. The lines be- 

tween the two figures show the natural size. 
the approach of 

the spawning season, other changes in the shape of the body can be 

noticed. 
The sexual organs of small herring, measuring less than 210 milli- 

meters in the Bay of Kiel, are but little developed. In herrings meas- 

uring 210 to 290 millimeters in length, the sexual organs grow from 

October till the spawning season in spring. 

As the spermaries grow faster from October to December than the 

ovaries, the male herrings are during these months thicker than 
the female ones, whilst from January to April the female herrings look 

thicker, because during that period their ovaries increase more rapidly 

than the spermaries of the male fish. 

When the spawn and the spermatozoa approach maturity, the her- 

rings decrease in size as their quantity of fat diminishes, although even 

then we occasionally find herrings which in spite of the strong develop- 

ment contain a large quantity of fat. 

In April the larger herrings whose spawn and milt have been fully 

matured generally leave the Bay of Kiel and go into the shallow brackish 

waters of the Schlei, and their places in the Bay of Kiel are occupied 

by smaller herrings, measuring less than 200 millimeters in length. 

The Schlei herring which is caught in spring is therefore not a differ - 

ent race from the Kiel herring, but simply a fully-matured herring of 

the kind found along the whole eastern coast of Schleswig-Holstein. 

In this Schleswig-Holstein race of coast herring the following stages of 

age and size may be distinguished : 
1. The larval form, measuring at most 40 millimeters in length (Fig. 

XIV). Itis much more slender than the juvenile form of the herring. 

A larva measuring 33 millimeters in length is only 2 millimeters high, 
whilst the height of a herring which has already assumed its juvenile 

’ 
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form when measuring 40 millimeters, is 6 to 7 millimeters. The larvee 
are transparent. The juvenile form has transparent scales glittering 

like silver. 

2. The young form, measuring 40 to 120 millimeters in length. It ap- 

pears in the Bay of Kiel in autumn and winter, whilst in the Schlei it is 
found all the year round, but principally from July to January. 

3. The middle form, measuring 120 to 140 millimeters in length. At 

this age the herrings are generally very fat. The sexual organs are as 

yet undeveloped. MHerrings of this shape and size are frequently caught 

in the bays of Kiel and Eckernférde in March and April, and often in 
February. They compose more than half the number of all the herrings 

caught in these bays. 

4, The sexually mature form, measuring 210 to 290 millimeters in 

length. Herrings of this shape and size are found all through the winter 

in the bays of Kiel and Eckernforde. Towards the end of March they 

disappear and go to the Schlei. 

In the Kattegat along the Swedish coast the smallest fully-matured 

herring measure 200 to 210 millimeters in length. In the North Sea on 

the coast of Scotland they measure 215, and on the west coast of Norway 
225 millimeters. 

It is probable that the herring does not reach its full size till its fourth 

year, but the observations made hitherto have not yet led to any abso- 

lutely certain result. 

As soon as the herring has entered its juvenile age, the number of 

rays in all its fins (excepting the anal fin) does not change any more. 

At that period the pectoral fin has 17 rays, the ventral fin 9, and the 

dorsal fin 19. After the juvenile age has been reached the positions of 

the dorsal and anal fins and of the anus do not change any more, but re- 

main henceforth at a comparatively uniform distance from the point of 

the lower jaw. 

The length of the head, however, and the height and breadth of the 

body do not hold a fixed relation to the length of the whole body, 

but change with its size. Thus the length of the head increases with 

comparative suddenness, when the herring leaving its larva period 

enters the juvenile period. But the growth of the head in length re- 

mains behind the growth of the body, after the body of the young her- 

ring has exceeded a length of 70 millimeters. 

The large and fat yellowish herring, measuring 210 to 290 millimeters, 

which in autumn are caught in drag-nets near Korsér (Denmark), belong 

to the variety of sea-herrings. They spawn in autumn probably near the 

coast of Langeland. 

The so-called “Bund-garn” or “Reusen” herring of Korsér, which 
measure 150 to 200 millimeters, have in autumn but little developed 
sexual organs and a blue color, and are more slender and thinner, and 

do not possess the delicate flavor of the fat herrings caught in the same 

waters. They belong to the coast herrings. 

7a fn 

a 
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4, WHAT CAUSES THE HERRINGS TO MIGRATE AND TO GATHER IN 

SCHOOLS ? 

Profitable herring fisheries can only be carried on in places where the 
herrings gather in schools. 

In February, 1872, 240,000 herrings were caught every day in seines 

in the inner Bay of Kiel. To take so many fish out of the water in one 

day would have been an impossibility if they had been scattered over 

the whole bay; for even the largest seine is small compared with the 
area of the Bay of Kiel. 

The principal causes why the scattered herrings gather in schools and 

migrate to certain parts are the desire for food and the desire to propa- 

gate the species. 

The herrings which live outside the bays of Kiel and Eckernférde and 

the Schlei cannot know whether they will find sufficient food in these 

bays, not even when they have been there during their early youth; 

but they enter these bays, gradually proceeding towards the inner parts, 

because there they find more food than outside. Whenever these bays 

contain a great quantity of good food as, for example, in February and 

March, 1872, when the waters of the Bay of Kiel were literally swarm- 
ing with small crustaceans (Fig. VII), an unusually large number of 

herrings will enter the bay. So many herrings had not been caught 

before in the Bay of Kiel within the memory of the oldest inhabitant 

as were taken during the winter of 187172. During the same period 
an extraordinarily large number of large codfish were also caught. The 

codfish followed the schools of herrings, and feeding on them soon grew 

large and fat. 
The second cause why the herrings gather in schools is the desire to 

propagate the species. The rapid growth of the sexual organs must 

necessarily awaken hitherto unknown desires which mutually draw the 

milters and spawners together, and keep them near each other even 

after the desire for food no longer unites them. 

In the Western Baltic the mature herrings gather in spring, especially 

in shallow places where the bottom is covered with sea-weeds and other 

plants, and where the water contains but little salt and is easily warmed 

by the rays of the sun. 
It would be a mistake to suppose that the herrings go into these 

waters because they have some knowledge of their condition, and be- 

cause they think that they are best suited for receiving and developing 

the spawn. Without having the slighest knowledge of the purpose of 

their gathering, they nevertheless gather in schools, because they are 

all animated by the same desires and instincts. 

It is probable that at the time when the sexual organs approach 

maturity, the less degree of saltness and the greater warmth of the 

shallow coast waters is pleasanter for them than the cold and strong salt- 

ness of the deep waters; and they consequently swim in the direction in 
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which the saltness decreases and the warmth increases, and pursue their 
course until they finally meet at*the time when the spawn and milt are 

fully matured, in places which resemble their own birth-places. 

As soon as the sexual organs have been emptied, the desire which led 

the herrings of both sexes to the spawning-places dies out. The large 

schools do not permanently find sufficient food in these confined waters. 

The desire for food therefore compels them to scatter again. Swimming 
hither and thither in search of food, they find more towards the open 

sea than in the direction of the coast, because most of the small marine 

animals (crustaceans, &¢c.) on which the herrings feed could increase 
and develop more undisturbedly in the open sea, as long as the whole 

host of their inveterate enemies (the herrings) staid in the bays. 

Not only old, fully-grown herrings, but also the young ones migrate. 

From the Schlei many young herrings, measuring only 60 to 70 milli- 

meters, go to the Baltic in August. 

The migration of the herrings from the open sea into the bays and 

back again to the open sea is a means employed by nature in order to — 

raise large numbers of fish; for because the herrings wander, they 

always have plenty of food; and their migrations are generally brought 

about by the fact that they continue to swim in that direction where 

they find the most food. 

When the herrings come from the open sea into our bays, and are 
caught, they furnish us with healthy food which has been formed by 
small marine animals, which, without the herrings, would be of no use 
whatever to us. 

In the Western Baltic there are two seasons of the year when herrings 

spawn, namely, spring and autumn. 

In the Schlei most herrings spawn in April and May, and but few of 

them in March and June. 

In the Kattegat the herrings likewise spawn in March, April, and 
May, whilst on the west coast of Norway they spawn as early as Feb- 

ruary and March. 

The herrings which spawn in autumn are not the same which have 

spawned in spring. 

Autumn spawn is ejected by the herrings in the western and eastern 

parts of the Baltic from September to November. 

The herrings which reach their maturity in autumn spawn in deeper 

waters than tliose which spawn in spring. As in autumn the water is 

warmer in the deep places than near the surface, it is probable that the 

fully matured herrings which spawn in autumn are, just like those which 

spawn in spring, compelled to congregate in deeper waters by the differ- 

ence of temperature in the different depths of water. 

In the western part of the Baltic the saltness of the water increases 

the deeper we go. The autumn spawn, therefore, is developed in much 

salter water than the spring spawn which has been deposited in shallow 
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brackish bays. The eggs of the herring can stand a great difference of 
degree of saltness. 

In the North Sea they develop in water whose percentage of saltness 
is 3.5, on the eastern coast of Riigen in water containing 0.8 per cent. 

of salt, and on the coasts of Prussia and Scotland in water having an 
even smaller percentage of saltness. 

In the northern part of the North Sea the herrings which spawn in 

autumn reach maturity much sooner than in the southern part. On the 

east coast of Scotland they spawn as early as July and August, on the | 

east'coast of England in September and October, and in the neighbor- 
hood of the Channel even late in autumn. 

The autumn eggs are generally deposited in warmer water than the 

spring eggs; but whilst the young spring herrings grow up with in- 

creasing warmth of the water, the autumn herrings develop in water 
whose warmth is decreasing. 

The herring eggs can stand a great difference of temperature. Their 

development is not interrupted when they are cooled off by a tempera- 

ture approaching zero, nor by a temperature rising as high as 15° C. 

In cold water their development is slower than in warm water. With 

a temperature of 3°.5 the young Baltic herring leaves the egg after 

forty days, at 7° to 8° in fifteen days, 10° to 11° in eleven days, and with 

a still higher temperature in six to eight days. 

The development of eggs which have been laid in November or De- 

cember, therefore, generally takes somewhat longer than the develop- 

ment of eggs laid in spring. This explains the circumstance why the 
larve which have come from November or December eggs do not have 

the same length in April as the larve which have come from the Octo- 

ber spawn. ; i 
Autumn larve from the Bay of Eckernférde (Fig. XIV, lower figure) 

differ from spring larvee from the Schlei (Fig. XIV, upper figure) in the 

following particulars: In the autumn larve the ventral fins do not be- 

gin to appear until they have reached a length of 33 to 34 millimeters, 

whilst in spring larve they appear when the little fish are only 25 to 26 

millimeters long. 

The autumn larvee have comparatively smaller heads than the spring 

larvee; they do not leave the larva stage until they have reached a 

length of at least 44 millimeters, and even when they measure 60 milli- 

meters they are frequently not yet fully covered with scales. 

5.—COMPARISON OF THE HERRING AND THE SPRAT. 

The sprat resembles a herring of the same length to such a degree 

that a person who is not thoroughly acquainted with the differences be- 

tween the two kinds of fish cannot easily distinguish the one from the 

other. 
In carefully comparing the two we shall find the following differences 

(Fig. III and Fig. XIII): 
S. Miss. 59——35 
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The shape of the body of the herring-is more slender, whilst the sprat 

is thickset. Corresponding with this the height of body is, in proportion 

to the length, greater in the sprat than in the herring. And this height 

is greater in the sprat from the point of the head to the root of the 

caudal fin. 

The side-length of the head is about the same in both, and is one-fifth 
of the length of the body. The length of the top of the head from the 

point of the lower jaw to the point where the scales commence is the 

same in both. The lower length of the head, from the point of the 

lower jaw to the hindermost point of the gill-membrane (Fig. II, Kh, 

and Fig. III, A), is greater in the sprat than in the herring. The height 

of the head is a little greater in the sprat at the end of the upper length 

of the head, but a little smaller at the joint of the lower jaw. 

The lower jaw of the sprat is shorter than that of the herring. This, 

and the difference in the height of the head, make the head of the sprat 

appear more thickset, and the snout more pointed, than that of the 

herring. When the mouth is closed the point of the lower jaw of the 

sprat is about as high as the center of the eye, whilst that of the her- 

ring is higher. | 

At the top of the head, between the eyes, the sprat is broader than 
the herring. 

The bony plates of the gill-coverings or opercles are differently shaped 

in the two kinds of fish. 

The principal plate (Fig. III,1) of the sprat is broader than that 

of the herring,and its lower front corner extends lower than in the 

herring. 

A straight line drawn from the upper root of the pectoral fin towards 

the lower front corner of the principal plate (1) of the gill-covering, if 

extended would, in the herring, go through the eye, and in the sprat, 

below the eye, towards the point of the upper jaw. 

The upper portion of the gill-membrane (Figs. II and III) below the 

middle plate (4) of the gill-covering is longer in the sprat than in the 

herring. In the herring the hinder edge of the gill-membrane and the 

lower edge of the gill-covering (3) form a distinct angle, whilst in the 

sprat they almost run in the same direction. 

The ventral fins of the herring are longer and broader than those of 

the sprat, and have generally 9 rays, whilst those of the sprat have 

only 7. 

The dorsal fin of the sprat has 17 rays, and is placed farther back 

than that of the herring, which has 19 rays. In the herring it is placed 
in front of the center of the whole length of the body, whilst in the sprat 

it is set back of this point. 
The ventral fins of the herring are found at a considerable distance 

behind the origin of the dorsal fin, whilst those of the sprat are in front 
of it. 
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The anal fin of the sprat has 19 rays, and has a much longer line of 
origin than the anal fin of the herring, which has only 17 rays. 

The pectoral fin of the herring has 17, and that of the sprat only 16 

rays. 
The lower edge of the body of the sprat, in the direction from 

head to tail, is much sharper to the touch than that of the herring, 
because the ventral carinated scales of the sprat are mueh larger, 

and have more projecting points than those of the herring (Fig. 

III). From the head to the ventral fins the herring has 31 ventral 
scales, and the sprat only 22. 

6.—THE LARVAL FORM OF THE FLAT-FISH. 

AS very young flat-fish are comparatively little known, we give a 

picture of one caught in the Bay of Kiel. Like other fish it has one 
eye on the right side and the other on the left (Fig. XV) ; 

has the same color on both sides, and possesses a small 

swimming-bladder, which is wanting in fully-grown flat- 

fish. These small flat-fish are found swimming in a per- oe ae 

pendiqular position near the surface of the water, where 4 young jat-fsh, 

they can easily be caught with fine nets. TecBee eee 
3 One eye Les on the 

7.—SOMETHING CONCERNING THE FOOD OF FISH. tight and the other 
on the left side of the 
head. The North Sea and Baltic can furnish large numbers 

of food-fish, because they are inhabited by enormous numbers of other 

marine animals. .The following kinds of marine animals compose the 

greater portion of the food of fish: crustaceans, worms, snails, mussels, 

and echinoderms. As most of these animals live at the bottom of the 

sea, the fish will generally seek their food there. 
Herrings, sprats, and mackerel often find large quantities of small 

crustaceans near the surface of the water. For the young fish which 

have just left their eggs small microscopic animals, which can scarcely be 

seen with the naked eye, are of the highest importance. At the very 

time when the fish leave their eggs, the sea is full of larve of crusta- 

ceans, worms, snails, mussels, echinoderms, &c., so that the fish receive 
a number of small animals with the water which at every breath they 

inhale through their gills. Young fish when kept in aquaria generally 

die very soon, because they do not get the food which they need, namely, 

the larvee of the above-mentioned small marine animals. These animals 

on which the fish feed live partly on other living or dead animals. The 

last sources of their food, however, are aquatic plants and those particles 

of organic matter which the rivers carry into the sea. 

During the autumn and winter months large masses of sea-weeds and 

alge are torn out by the waves, lose the air which during life had kept 

them floating, and sink to the bottom. Here they gradually decompose, 

and finally form the principal component part of the dark mud from 

which innumerable mussels and worms derive their food. 
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§.—SOMETHING CONCERNING THE CULTIVATION OF THE MUSSEL (MY- 
TILUS EDULIS). 

The cultivation of the mussel can be profitably carried on in all the 

sheltered bays of the western part of the Baltic. The best method is 

to use trees with all their branches, about 6 meters high. The lower 

end of the trunk is pointed and rammed deep into the bottom of the 

sea, so that the waves cannot uproot it. The tops of the trees must not 
protrude above the surface, even at low water. The latest time to set 

them is the middle of June, as during the second half of this month 

the young mussels leave their eggs, swim about in the water, and soon 

stick to any hard object they find. After three to five years the mussels 

are large enough for the market. During the winter months the mus- 

sel-trees are lifted. After the harvest has been gathered in they are 

set again as long as they last. 
K. MOBIUS. 

C.—_THE SPAWNING PROCESS OF SALT-WATER FISH, AND 

ITS IMPORTANCE TO FISHERMEN. * 

The object of the coast fishermen is of course to catch as many fish as 

possible, because the amount of their annual income will chiefly depend 

on this. This object they have in common with the river fishermen, but 

their method of reaching this object is different, andi is not equal to the 

one employed by the river fishermen. 

The river fishermen, like the coast fishermen, endeavor to catch the 
largest possible number of fish by means of their knowledge of those 

localities where the fish congregate, and by means of good nets, but 

they are less dependent on wind and weather than the latter; they can 

to some degree select the time when they want to have fish for the mar- 

ket, and can therefore obtain higher prices for their fish. The coast fish- 

ermen, on the other hand, have the advantage that their fishing area is 
larger, but not even taking into account the circumstance that the sea 

does on the whole not contain as many fish as an equal area of coast 

water, the fishing on the high seas requires a greater outlay of material 
and strength than the coast fisherman has at his command. The differ-_ 
ence is more important as regards the cultivation of fish. This is car- 

ried to perfection as far as the carp is concerned, for not only are its eggs 

hatched artificially, but it is nursed and tended like a domestic animal. 

Even on fish living in a state of liberty a certain amount of care can be 

bestowed by protecting the fish during the spawning season, either by 

voluntary regulations made by the owners of the respective waters or 

by legislative measures. Every fisherman knows that a twofold harm 

is done by catching fish during the spawning season by destroying an 

enormous number of eggs about to be laid, and by catching too large a 
number, comparatively speaking, of fish, because at no time is it easier 



[25] SCIENTIFIC EXAMINATION OF THE GERMAN SEAS. 549 

to catch fish than whilst they are spawning. To this must be added the 
injury done by destroying eggs which have been laid and young fry. 
No intelligent fisherman would therefore violate the rule of protecting 
the fish during the spawning season, if necessity did not compel him, 

or if the alternative were not placed before him either to eateh the fish 

himself or to let others catch them, and thus deprive him of a benefit 

which he might have enjoyed. In such cases the excuse is made that 

the fecundity of fish is large enough to neutralize all losses by the eggs 
of the remaining fish. 

These are all well-known facts, which have only been mentioned here 
with a view of urging a consideration of the question whether more 

could not be done than is done at present to further and protect the 

propagating process and to shelter the young fry. In considering this 

question it should be distinctly understood that there can be no limita- 

tion of fishing, for the fishermen are, as a general rule, by no means in a 
position to submit to such limitations. 

The consideration of this question should be of special importance to 

the coast fishermen, for quite a number of fish are only caught in large 

numbers because they approach the coast for the purpose of spawning. 

But with regard to these matters most fishermen are grossly ignorant, 

as they know neither the spawning places nor the places where the 

young fry stay. This ignorance is so great that it is absolutely neces- 

sary to spread a better knowledge. 

An example may serve to illustrate this. In answer to many requests 

to establish a season of protection for plaice and flounders, the provin- 

cial government of Schleswig some time ago determined to obtain cer- 

tain information on the subject, and sent extensive question-sheets to 

many fishing associations. Numerous answers were returned, but with 

the least possible results. Only one small fishing village pretended to 

know any spawning places, but the places which were mentioned were 

many miles distant and located near much larger and more important 

fishing stations, where nothing concerning them was known, and the 
time of spawning mentioned in the answers was entirely incorrect. No 

other place, not even Eckernférde, where most of the extensive flounder 

fisheries on the whole Prussian coast are carried on, knew of those 
spawning places. There was the greatest difference in determining the 

time of spawning, which is easily ascertained, because at the beginning 

of the spawning season the spawn may be seen to flow from the fish 

which have been caught, whilst at the end of this season the fish are 
quite empty. According to the data obtained by the above-mentioned 
question-sheets the spawning season would be either in December and 

January, or in March and April. The fact of the matter is that this 

year the spawning season of the flounders in the Western Baltic com- 

menced about the end of February, and had almost finished in the 
beginning of April. If fishermen make such erroneous statements, no 

other cause can be assigned for it than their utter indifference to this 
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important question. The young fry has been observed by nearly all 

fishermen, but although there were great complaints that the number 

of flounders was decreasing, no one had thought to observe whether 

the young fry was more numerous in one year than in another, and still - 

the fisheries of the coming years depend entirely on the young fry. 

What can the authorities do in view of such a condition of affairs? 

As nothing is known with absolute certainty, no sure steps can be 

taken, and nothing remains but to let things go on until the complaining 
fishermen show that they are well enough acquainted with the matters 

about which they complain to prove the correctness of their assertions. 

From this example from recent times it will be seen that a knowledge 

of how to take care of the fish during the spawning season is important 

to the fishermen in more than one respect. It may be said that there 

will scarcely be a single case where fishermen have raised complaints 

in which a knowledge of the spawning places and of the young fry would 

not be of vast importance. Even if in an exceptional case the knowl- 

edge of the spawning of fish were of no importance, the statements of 

those fishermen would deserve and receive the greatest attention who 

could give reliable information regarding the spawning places within 

their fishing area and regarding the life and habits of the young fry. 

The following pages are intended to aid the fishermen in gaining the nec- 

essary knowledge. Scientific investigation has so far only extended to 

the history of the development of a few species of fish, but it may be 

said that as to general principles all fish will more or less resemble each 

other in this respect, whilst, of course, they will greatly differ as to 
the details, which are comparatively little known. We know that in 

laying their eggs the fish empty their sexual organs so completely that 

they appear quite small, and that the diminutive eggs of the next 

spawning period can only be recognized by means of a microscope. 

These eggs gradually mature till the next spawning period, and the 

sexual organs finally occupy the largest part of the abdominal cavity. 

At that time many eggs may be seen in the ovaries which are as large 

as ripe eggs, but besides these many smaller ones, less transparent, which 

are still growing. A person not acquainted with these matters would 

believe that the large eggs are ready for laying, whilst in reality this is 

not the case. Thé fishermen know this very well, for only when the eggs 

are ejected from the sexual opening of the fish at the slightest pressure 

(compare the preceding treatise by Professor Mobius) are they ready 

for development, and the fisherman declares that the spawning season 

has come. 

At this period most of the eggs in the sexual organs are large, lie very 

loosely in the glands, and come out at the least pressure, often by the 

mere motion of the fish. From the abdominal cavity they pass outside 

through the ovarian tubes.. This complete maturity of the eggs seems 

to be very sudden. Some fish with almost mature eggs roam about for 
weeks without any perceptible change in their ovaria, until on their 
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arrival at the spawning places the eggs begin to loosen very rapidly 

and the ovaries are emptied in a short time. Of many fish, such as the 
stickleback, the pike, and others, it is known that they lay their eges 

very rapidly, because they either, like the first-mentioned fish, deposit 

them in a sort of nest, which could be observed, or because the spawn- 
ing season, after it had once fairly commenced, was finished in about 

two weeks. Other fish probably require a longer time for spawning. 

The spawning season may be either delayed or accelerated by about a 

month, according to difference in temperature. After the eggs have 

been laid they must be immediately impregnated. The semen of the 

male fish, inclosed in a white sexual organ (the spermary), matures at the 
same time as the eggs, and when fully matured is ejected by the male 

fish as a milky-white fluid. With the naked eye no compact particles 

can be discovered in this fluid, but seen through the microscope, the 
milky condition of the fluid is proved to be caused exclusively by the 
so-called semen threads, spermatozoa composing about one-half of it. 

These particles (see Fig. LX) consist of a head, which is generally round 

aud flat on the top, and a long thread termed the tail; this thread moves 

vehemently to and fro and propels these particles quite rapidly. As at 

least one-half of the entire semen of a fish is composed of these small 

particles, thousands of which ‘do not weigh as much as a single fish-egg, 

the male fish ejects millions of them. If an egg is to be impregnated, 

it is necessary that at least one of these particles should enter it. This 

process has frequently been observed. 

When, for example, the codfish lays its eggs, they float on the surface 

because they are a little lighter than the water. A somewhat marked 

Fig. XVI.—The lower part of a floating fish-egg, magnified about 100 times. 

A, the yolk; B, the skin of the egg; C, a small orifice, the micropyle; D, semen threads (spermato- 

zoa), one of which isjust entering the micropyle. 

portion of the egg is turned downward, because the egg is a little heavier 
in that place than in others. Such an egg consists of a transparent mass, 

containing in some fish a few drops of oil and of a skin, the egg mem- 

brane (Fig. X VI, B) which protects the egg and keeps it together. 

On the lower side of the floating codfish egg there is a very small 
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opening in the membrane, and this opening is surrounded by a sticky 

matter, such as is frequently found on eggs just after they have been 

laid, and which causes some other fish-eggs to stick to any object with 

which they come in contact. In the codfish eggs the floating sperma- 

tozoa enter this matter, some of them reach the small opening in the 

shell of the egg and through it enter the body of the egg. What be- 

comes of them has not been observed in the codfish egg, but from obser- 

vations made on the eggs of other animals it is known that the sperma- 

tozoa dissolve inside the egg and assimilate with it. When this has 

been accomplished, the egg is impregnated, and the young fish begins 

to make its appearance. If there is no impregnation the egg rots. 

It has also been observed that spermatozoa only enter newly-laid eggs. 

Even if only half an hour or less has elapsed, the water has produced 

changes in the egg which make it impossible for the spermatozoa to im- 

pregnate the egg. But even the spermatozoa do not retain their fruct- 

ifying power for any length of time after they have been in the water. 

On this circumstance depends a peculiar and, to the fisherman, very im- 

portant practice of the spawing fish. Fish spawn either by couples, or 

groups of three, or whole schools. In the first-mentioned case the male 

keeps quite close to the female, in order to squirt the milt upon the eggs 

immediately after the female has spawned. In some fish, for instance 

the stickleback, this is very noticeable. The male stickleback builds a 

nest of vegetable fiber among the alge, and when this is finished fetches 

the female, which eaters the nest and lays her eggs. The male impa- 

tiently waits till the female is done, and finally pushes her out, so that 
he may enter the nest and impregnate the eggs. This practice can easily _ 

be observed during the months of May and June, for these nests are 
only a few feet below the surface of the water. 

Other fish do not take such good care of their eggs, but simply lay 

them and let them sink and stick to the bottom, like the herring, or 
float about in the water like the codfish. If in this case eggs are to be 

impregnated, it is necessary that the water be full of freshly emitted 

spermatozoa. This is probably the reason why these fish are always 

found in large schools during the spawning season. All through this 

school the male fish emit their semen, so that the water, as Ihave myself 
observed (see Annual Report of the Commission, 1874~76, p. 26), looks, 
if not white, at any rate quite muddy. In this water the eggs are laid, 

and are copiously covered with the spermatozoa. If the fish were to 

swim near the surface in couples the impregnation would be very un- 

certain, but the larger the school of fish the more evenly will the sper- 

matozoa be distributed in spite of wind and current. Fish which 

spawn in this manner must therefore first of all gather in schools. It 

seems that on reaching the coast they move to and fro for some time 

(weeks or months), and during this time gather in schools, all of the 
fish which compose them having about equally-developed sexual organs. 

This is the reason why the herring fisheries yield such a good income. 

The fish are so closely massed together that large numhers can be caught 

a | 
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with little trouble and loss of time. When passing over so-called codfish 

banks, such as are formed by the codfish whilst spawning, the plummet 

will scarcely reach the bottom, because it falls from fish to fish. When 

the herrings on their way to the spawning places pass through narrow 

channels like the Schlei, they can be easily speared or caught with a 

hook, as the water is completely filled with them. If the herrings 

spawned in pairs, the method of fishing would have to be different from 

what it is now, and the fisheries would scarcely be profitable. 

The dangers to which the eggs are exposed differ according to the 

manner in which they arelaid. Eggs floating about in the water run the 

risk of being cast ashore and perishing there. The eggs are therefore 

laid not too close to the coast, and as the waves move floating objects 

but very slowly, and as the wind does not hurt the eggs, which are so 

heavy that they protrude but little, and not at all during stormy 

weather, fewer eggs than might be thought perish from this cause. 

The eggs are the favorite food of numerous animals. Among the fish 

the eel and stickleback are notorious for their voracity. Eggs which 

float about freely have not much to fear from such enemies, for they 

swim about singly, and are so transparent that they cannot easily be 

seen. Large animals cannot fish for such eggs, and only occasionally 

they are pierced and devoured by the small crustaceans which float 

near the surface. The case is very different with those eggs which lie 
at the bottom. If the fish spawn in pairs the eggs lie in heaps in dif- 

ferent places, and if an eel or stickleback finds them, he will devour all 

or leave but very few. But as the fish spawn in different and widely 

scattered places the eggs are hard to find, and whole heaps of them 

thus escape their enemies. 

Mold is a dangerous enemy to fish-eggs. It will go through the eggs, 

and going from egg to egg quickly destroy their life. Whenever at- 

tempts have been made to develop fish-eggs in aquaria, the eggs have 

almost without exception grown moldy before the young fish were ready 

to leave the eggs. In the open air, or in water which has waves, this 

danger is not so great; it seems that the germs of the mold, of which 

there are always many in the water, find no time to stick to the eggs, 

but are constantly washed away by the waves. I have occasionally ob- 

served moldy fish-eggs in shallow places near the shore where there was 

stagnant water, but on the whole this kind of destruction is not of very 

frequent occurrence in the sea. If the eggs are scattered, as is the case 

with the herring eggs, they are distributed all over the bottom of the 

sea, and cling to any objects or plants which come in their way. Here 

is a rich harvest field for egg-devouring animals, and the only drawback 

is that the eggs are so scattered. But on this very account it is diffi- 

cult to destroy large masses of them, and some will invariably escape. 

I am astonished that I have never seen it mentioned that eels are fre- 

quent in such places, for it would certainly seem highly probable that 

such an “egg-field” would attract them. The fishermen do not at all 
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observe such places, and in the rare cases when they know of them they 
will hardly fish there. I am inclined to think that a considerable num- 

ber of herring eggs are devoured by other fish and marine animals, be- 
cause I have found great masses of freshly laid eggs sticking to aquatic 

plants in the Schlei, whilst I found but few and scattered developed 
eggs. It would contains be important for the fisherman to observe the 

destroyers of fish-eggs a little more closely than is done at the present 

time. 

Imperfect as our knowledge of the spawning process is, we can 

nevertheless get a general idea of it. This will be, however, of little 

practical use, for in questions of practice the location of the spawn- 

ing place, its depth, the nature of its bottom, its vegetation, &c., 

would have to be considered. It might, however, be possible to favor 

in this respect certain food-fish, and to increase their number, by pro- 
tecting the vegetation in the spawning places, by not removing the 

stones in such localities, or by even adding a few stones, and by setting 

eel-traps, or by catching the sticklebacks with a fine net a short time | 

before the spawning season. The experiment would have to be made 

whether such measures, if simultaneously pursued on different parts of 

the coast, would have a favorable result. All we wish to do is to hint 
that these questions may probably be of considerable importance to 

fishermen. But all such experiments presuppose that our knowledge of 

the localities where the fish spawn is not, as now, confined to a few scat- 

tered places, but extends to many places. 

No one but the fishermen can aid us in gaining this extensive knowl- 

edge, and if they were to give the desired aid it would certainly be to 

their own immediate profit. If it were so easy to find the spawning 

places they would have long since become generally known, but as the 

difficulties in the way of finding them are manifold, we take the liberty 

to give some well-meant advice. 

A good deal depends, in the first place, on keeping books and noting 

down every observation. It is useless if one or the other fisherman 

reports that here and there he has seen one or another fish during 

‘its spawning process. He may mistake; he may have forgotten the 

place, or he may have taken one fish for the other, and even at best 
such things soon escape the memory. If such observations are to be 

valuable and of practical use, suitable for a basis of scientific investiga- 

tions and decisions, the first thing to be done is to procure a little note- 
book, which can be bought for about two cents, and one of the older 
fishermen, or anyone else suited for it, should undertake to “keep 
account.” On the cover should be written, ‘‘Observavions on the spawn- 
ing of fish, commenced in 1880.” 

In this book one page should be devoted to every kind of market- 

able fish. Thus the first page, for instance, should be headed “ Plaice,” 
the second ‘Codfish,” the third “Sturgeon,” &c. Below the name of 
the fish a few lines should be drawn and columns arrranged as follows: 
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Herring. 

Place where the mature fish is caught. Remarks on the weather. Containing mature spawn. Empty. 

1889. 

1880. § pst First 

1881. ; Hist First 

1882. ; alg First 

1883. ; Hinee First 

1884. ; er First 

1885. ; ey First 

1886. ; te First 

1887. ; hay First 

1888. ; ripe First 

{ First First 

The fisherman who keeps accounts, and whom we will designate as 

the “ bookkeeper,” will have to inquire when fish containing mature spawn 

were caught first and when last, understanding thereby fish with flowing © 

spawn. The date when such fish are caught is to be entered on the 

book, as well as the place where they were caught, and the date when 

the first empty fish were caught. Some remarks on the weather, as far 

as, in his opinion, it has had any influence on the spawning season, should 

be added. To do this involves so little trouble and expense that it is to 

be hoped that such books will soon be kept in many fishing stations. 

It is, of course, to be expected that objections will be raised. Some 
will say: ‘Such and such fish do not spawn in our waters; we can, 
therefore, make no observations regarding them, and consequently we 

cannot keep such a book.” Others again will say: ‘“ What is the use of 

putting down all this. " We know most of what is going to be entered on 

the book, and new things, such as where the fish-eggs are lying, where 

the young fry stay, on what they live, &c., are not to be entered; these 

things the learned people should find out for themselves.” The conse- 

quence will be that no book will be kept; in fact, no matter what objec- 

tions are raised, the result in all cases will be the same, namely, that noth- 
ing will be done! 

The only answer to all these objections is simply that some time or 

other a beginning must be made, for it is time that some attention be 

paid to the increase of fish, and not merely to the increase of fishing 

apparatus. When measures shall have been taken for increasing and 

protecting the fish on our coasts, and such measures will undoubtedly be 

inaugurated at no distant period, it will make a great difference whether 

fishermen are able to pronounce an opinion on this subject, and can 

corroborate their assertions by written statements from their books, or 

whether they know nothing about it. If they can pronounce an opinion 

they will be heard, and the most correct and suitable measures will be 

selected and carried out. If, on the other hand, they cannot prove their 
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assertions by facts or written statements made from actual observations, 
and without keeping books they cannot possibly do this, the measures 

introduced for protecting and increasing the food-fish will be much less 

certain of a favorable result, and itis probable that more harm than 

good will be done. 
The usefulness of putting down observations is, however, by no means 

exhausted by what has been said. On the contrary, it is to be expected 

that here and there a fisherman will show more talent for making such 

observations than he could hitherto display, or than he knew himself. 

If any one can be found who will enter his observations in a book and 

preserve them for future times, so that a naturalist, in looking over the 

book, can extract from it all the more important observations, the 
observer will take an increasing interest in fish and their life, and will 
put down everything that he deems important. 

With the means at their command, fishermen can make many impor- 
tant observations, and do it much easier than scientific investigators. 
As has been said before, it is extremely diflicult to develop the eggs of 
salt-water fish in aquaria, and at best we do not know whether the young 

fish leave the eggs just as quick or just as slow in the aquaria as in the 

open sea. The fisherman can either place artificially impregnated eggs 

in suitable places on the coast and observe how soon the young fish are 

hatched, or he can make observations on the spawn which has been laid 

and impregnated in a natural manner. This is, however, somewhat dif- ~ 

ficult, because it is not always easy to find the spawn. Artificial im- 

pregnation is on the whole so easy a process that by it our knowledge of 

the fish-eggs and their development will probably be increased most 

rapidly. All that is required is to procure a live milter containing ma- 

ture milt (that is, a fish from which the milt flows), and a live spawner 
containing mature spawn (a fish from which the spawn flows). Some 

eggs, about 100 to 1,000, are then allowed to flow into a flat empty ves- 

sel, which has just ‘pen washed with salt water. Upon these eggs a 

few drops of the milt are squeezed from the live milter, they are stirred 

two or three times with the hand, and sea water is added. The vessel 

must not be warmer or colder than the water which is added. The eggs 

thereupon become impregnated and begin to develop. If the vessel is 

covered with a piece of gauze, so the eggs cannot be destroyed by fish 

and other marine animals, and placed in the sea in some suitable loca- 
tion, the eggs will develop just as well as if they had been laid by the 

fish. By keeping a close watch over the vessel, and by occasionally 

taking out a few eggs and examining them at home, it will be possible 

to obtain exact data regarding the gradual development of the fish till 

the time of hatching, and regarding the nature and mode of life of the 

young fry. But few, if any, such observations have been made; but, to 

judge from the experience of the piscicultural establishments, the resale 

of such observations, if properly made, can scarcely be doubted, although 

a few experiments may probably prove failures. 

The development of the egg can easily be observed with the naked 
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eye. As soon as the little fish begins to form inside the egg, the two 
eyes are distinctly seen in the otherwise transparent egg like two black 

dots (see Fig. X VII), and some time—according to the slower or more 

rapid development of the fish, days or weeks—before the fish is hatched 

the eyes are seen so distinctly that there cannot be the slightest doubt 

that they are really the eyes of the young fish. Of the 

body of the fish nothing can as yet be seen with the 

naked eye, because many fish, as long as they are in the 

egg, are as transparent as water. Other young fish, bce) ao 
for instance the pike, have even in the egg a somewhat reed arene 

twice its natural size. 
brownish color, so that the whole fish can be distin- In the transparent ees 

guished. When the eggs have reached this stage, some Seen ae Heh eee 
of them should be taken home in a flat vessel contain- Sthevshtlens. When 
ing water, which should be kept ina cool place. If it r7agy for hatching te 
wants only two or three days till the hatching, the ob- “stinctly. 
server will succeed in observing how the little fish act on leaving the 

egg. As soon as an empty egg is noticed it will be easy to find the lit- 

tle fish which has left it, as it will betray itself by its black eyes. Note 
is taken of the time which elapses from the impregnation of the eggs 

till the fish are hatched. This time of course varies according to the 

temperature of the water, but as the temperature of the water at the 

bottom at the same time in different years does not differ very much, 
the time which has been observed will very nearly be the right time. 

As regards the actions of the young fish we know too little to give 

any details. When being hatched the abdominal cavity of most fish is 

still filled with the matter contained in the egg (the yolk), and their 

abdomen therefore looks somewhat bloated. As long as the fish feed on _ 
this matter they take no other food, and move about very little, gener- 

ally staying quietly on the bottom. As soon as the yolk has been con- 

sumed they begin to seek their food. Many fish at this period of their 
life stay in quiet waters near the surface, and have the advantage that 

on account of their transparency they can hardly be seen by their ene- 

mies. Gradually they begin to scatter in different directions, although 

some kinds, such as the herrings, keep together. Gradually the scales 

begin to appear, and the body begins to assume some color. The fish 

then seek shelter, and are able to take coarser food, such as the small 

animals and plants floating near the surface of the water. Jor some 

time they stay in the shallow places near the céast, and finally seek those 

localities where the older fish live. 
All the details, on which after all the correct views as to the possibility 

of furthering the development of food-fish will depend, can only be ascer- 

tained by more accurate observations. The proper persons to make such 

observations at the right time will principally be found among fisher- 

men. 
V. HENSEN. 
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XI.—LISTS OF THE DREDGING STATIONS OF THE UNITED 
STATES FISH COMMISSION FROM 1871 TO 1879, INCLUSIVE, 
WITH TEMPERATURE 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 todate. The stations are, for the most part, arranged 

chronologically, and are designated by four series of numbers or letters, as 
follows: One series of numbers, from 1 to 87, with letters appended, repre- 

sents the stations for 1871. The 1872 stations (in the Bay of Fundy) are 
designated by letters from ¢to z. Those for 1873 are indicated by a see- 
ond series of numbers, from 1 to 212, with B. (Bache) or BI. (Bluelight) 

added, according as the dredgings were carried on-from the steamers 

Bache or Bluelight. In this series, however, are also ineluded the sta- 

tions of the Bache for 1872 and 1874, 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 suspended), in numbers running 

from 1 to 769. For the sake of obtaining greater uniformity in recording 

the stations on charts, as explained further on, the stations for 1874 and 

1875, originally numbered separately, have been united with those from 

1877 to 1879, and given numbers following 1879. The numbers for these 

later years run as follows: 1874, from 400 to 580; 1875, from 600 to 769; 

1877, from 1 to 128;. 1878, from 129 to 238; 1879, from 239 to 378. 
A chart has been prepared by Mr. Smith to illustrate the dredgings of 

the Commission north of Cape Cod, exclusive of those of 1872 in the Bay 

of Fundy; those of the Bache, on the Banks, in 1872; and of the Speed- 

well, off the coast of Nova Scotia, in 1877. On this chart 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. aflixed to them. In such of the following tables 

as refer to this chart, the localities given are taken from the original 

record books, whenever such exist (7. e., for all the work of the Speedwell 

and much of that of the Bluelight—101 Bl. to 166 Bl.), with some other 

notes 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 commanding 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 impossible to estimate exactly the changes of position 

caused by.currents, &c., especially when out of sight of land, ad in a 
5D 
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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 be- 
lieved, however, that but few positions laid down on the chart are ren- 
dered uncertain to any great extent by either of these causes. A large 
part of the positions determined by the Bache were originally given by 
latitude and longitude. The other latitudes and longitudes given in the 

tables are taken from the accompanying chart, and 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. Of the 
dredging stations north of Cape Cod, Nos. 79 B to 97 B, 37 to 123 are 

outside of the limits of the chart. These, and all others of the northern 
stations, not placed upon the chart, are marked with + before the serial 

number. The bearings given for the Speedwell’s work in 1879 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. G. 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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11 

14 

DREDGING STATIONS OF U. S. FISH COMMISSION. 

/ 

Date. 

July 

June 27 
June 28 : 

Locality. 

a,b. Off Little Harbor, Wood's Holl. . 
a,b. Off Little Harbor, Wood’s Holl, 
between Nobska Point and Nona- 
messet Island. 

a, b,c. Off Great Harbor, Wood's Holl, 
from south of buoy R. No. 4 to Great 
Ledge. 

a,b,c, d,e. Beginning nearly the same 
as No. 3 apd extending to beyond 
buoy R. Noa. 2. 
Wood’sHol!: 

a,b. Southeast of Nonamesset Island. - 
c,d. Between Nonamesset Island and 

Great Ledge. 
e. Off Mink Point, Nonamesset Island... 
f,g. Mouth of Great Harbor 

Vineyard Sound : 
a, b. Between Nobska Point and Fal- 
mouth. 

c. Between Nobska Point and Fal- 
mouth. 

d. About § mile south of Falmouth. ... 
e,f. Between Falmouth Harbor and 
Western end of L’Homme Dicu 
Shoal. 

a. Lackey’s Bay, Vineyard Sound..... 
b, c,d. Lackey’s Bay, Vineyard’ Sound _| 
a, b, c, d, e, f, g. Vineyard Sound, off | 
Nonamesset Island and Wood's Holl. 

a, b,c, d. Vineyard Sound, south of Lit- 
tle Harbor, Wood's Holl, 4 to 14 miles 
from Nobska Point. 
Wood's Holl: 

a,b,c. Passages between Nonamesset 
and Naushon Islands. 

d. Hadley Harbor 
e,f. Between Long Neck and Nona- 
“‘messet Island. 
Wood’s Holl Passage: 

a, b,c. Off Nonamesset island :<2 cds ee 

d, e, f, g. Off Uneatena Island 
a,b,c. Wood’s Holl Passage, between 
Long Neck and Nonamesset Island. 

a, db. Mouth of Great Harbor, Wood’s 
Holl, from off Bar Neck wharf to 
midway between Mink Point and 
Parker’s Neck. 
Wood’s Holl, in the passags-way to 

the east and south of Ram and 
Bluff Islands : 

a G g. In Great Harbor 
a, b,c. Wood’s Holl, buoy No. 3, Middle 
Ledge to Lone Rock Spindle. 

a,b,c. Great Harbor, Wood’s Holl, 
near buoys No. 12 and 14. 

Mouth of Great Harbor, from Bar 
Neck to east of Nonamesset Island. 

c,d, e, f 
a, b,c, d. Mouth of Great Harbor, from 

off Bar Neck wharf to midway be- 
tween Parker’s Neck and Nona- 
messet Island. 

a,b. Mouth of Great Harbor, between 
Parker's Neck and Lone Rock Spin- 
dle. 

a,b,c. Mouth of Great Harbor, be- 
tween Nonamesset Island and Par- 
ker’s Neck. 

a, b,c, d, e. Vineyard Sound, southeast- 
erly from Nobska Point about §mile; 
all near together. 

Vineyard Sound, between Nobska 
Point and Falmouth Harbor. 

d 
S. Miss. 59-——36 

in 

Depth 
fathoms. 

54) Sand, gravel 
3! Rocks, 

4). .-.do 

.| Sand, gravel 

Nature of bottom. 

Covered with eel-grass 
Rocky, small stones. - 

Rocks, gravel, &c..... : 

\! Rocks, small stones, &c) . 

stones, dead” 
shells. 

Covered with eel-grass). 

Gravel and shells..-.. i 

Covered with eel-grass}. 
Gravel 
Rocks, gravel, small : 

stones. 
| Rocks. 

dead |. 

tse e wee eee nele 

561 

Temperature. 

Surface. 

Ss 

Fine _ gravel, 
weeds. 

Sand, stones 
Sand) gravel 

Gravel, &¢ 

Rocky, sand 
Gravel, small stones, 

shells 
Rocks 

ROCKS: 602-5 see seco ni ° 

Gravel, mud, weeds ..- 

Gravel, &c 

Rocks, gravel, smali 
stones. 

dead |. 

Stones, dead shells. ... 
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Serial num- 

ber. 

32 | 

38 | 

Date. Locality. 

a,b,c, d,e,f. Between Nobska Point 
and Falmouth, and south of Fal- 
mouth, about 1 mile. 
Vineyard Sound : 

a,b. About 13 miles south of Falmouth. 
c,d. North of west end of L'Homme 
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 3-2? mile further south. 

a,b. Vineyard Sound, about midway 
between the western. part of 
L’Homme Dieu Shoal and the main- 
land. 
Vineyard Sound : 

a,b. Off western entrance to channel 
between L’Homme Dieu Shoal and 
Hedge Fence. 

c, d,e, f. South of western end of Hedge 
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: 

“aa Between Hedge Fence and East 
hop. . 

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, ¢,d,e,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,c,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 
trom shore 4-3 mile: 

a,b,c,d. Between Martha’s Vineyard 
and Middle Ground. 

CF, Go Of Wiest Chops. a7 .es-seseaasece 
hy tOw Hast Chopecte- cee sssice cee eeeee 

Vineyard Sound : 
a. About § 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,e,d. Vineyard Sound, between 
Wood’s Holl and Middle Ground. 
Vineyard Sound: j 

a. About13 miles east of Nobska Point. 
b. About 1% miles southeast of Nobska 

Point. : 
a,b. Vineyard Sound, off Tarpaulin 

Cove. 
Vineyard Sound: 

a,b,c. Line of dredgings off northern 
half of Naushon Island, parallel to 
shore, distant about 34 mile. 

Depth in 
fathoms. 

5-11 

9-13 
41-9 

10-14 

93-133) . 
12-133 

10-13 

44-63 
10-12 

103-153 

104-133 

d. Continuation of same, § mile off | 104-113 
Nonamesset Island. 

----do 

Nature of bottom. 

Gravel, small stones, 
shells. 

Sand, shells, eel-grass. 

Gravel, shells --...-...|: 

Sand, shells, eel-grass - 

Sand, stones, sea-weeds} . 

Sand, gravel, small 
stones. 

Gravel, &¢ 

Sand, eel-grass, alge. = al 

Sand, gravel, 
stones. 

sand. 

Gravel, shells......... 

Astrangia, sponges, &¢ 

Gravel, stones, rocks. - 

Rocks: sand’. -o--- o..<2 
Sand, stones 

Gravel) 29 5casncceoee 

Gravel, stones, sand. ..|. 

Small stones 

Gravel, hard sand..... 

Gravel ccgaec tee cent ces 

small |. 

_Temperature, 

Surface. 
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if 3 a. Temperature. 
5 D ———aes 
Ay , a 3 
=2| Date. Locality. 2g Nature of bottom. o |e 
ak ° es 3 iS) 

ae os Hi § |e 
n A d\n ssa 

1871 
VS Ca aes a,b, c,d, e. Vineyard Sound; line about | 103-15%) Gravel................ PeRe laaceats ven 

parallel to last, off northern half of 
aushon Island, about 1 mile from 

shore. 
OS bpcepeneee a,b. Vineyard Sound, off Quick’s Hole. 4—83; Coarse gravel, shells -.|....|..-.-- eee 
AGS | actooae <tc Vineyard Sound, off the Elizabeth 3 [Beaalemnerete te 

Islands. 
a,b. Off Pasque Island .......--....... re 
ec. Of Robinson's) Holes s45--\---6eeee bk 
d,e. Off south end of Naushon Island. . ea 

AT alc hetnia ars ics a,b,c, d,e. Vineyard Sound, off west oe eee cee 
side of Martha’s Vineyard, between 
Menemsha Bight and Cedar Tree 
Neck, 4 to 14 miles from shore, and 
nearly parallel to it. 

Oj Os CP es po eae soe cae acin oe Seee| ose | Black mud, dead mus- |....|...... ee 
sels, &ce. 

. (Soc saeneoeposeouepeddosccerdeosoSSs Soces| ss 522556 Sandee ssa se se eet | os liesecs haiaate 

CASS | ee ee a, b, c,d. Vineyard Sound, sameas last, | 43-11 | Sand, gravel, shells.-..|....)...... er 
4-4 mile from shore, and extending | | 
about 14 miles both north and south 
of Cape Higgon. 

BQH RES Pedi n2 Vineyard Sound : | 
a. About northeast of Gay Head, 44 | 73-13 |...-...-..-..-..-------. sc celacsees|eacte 

miles. | 
b. About west of Lucas Shoal, 14 miles. - Eo GN eee tcl ae ote ate el terre aa Rees Pelee. aa 

50 .---------| &, 0. Vineyard Sound, Menemsha Bight. def) |aodiabece 5 Sese se occose hale ere eat 
FLA eatatot ts esis Vineyard Sound, Menemsha Bight: 

NOH Oise ROBE CSES AE AAOIe GaP Eee | 13-23! Mud, fine sand .-....... Seceltcenee eee 
De fae eee aaecceaaiees - tection EP yjapesO) S5oer ssaceceroncc Shee semaine aS. 
Clann e eames cee saris sci ee =O -ONa see ct ceases <s Fale lisememre cease 

52 | July ie a, b, c, d. Vineyard Sound, north of | 10-12 | Sand--.--..-.-.......... Jani lieaeme Lev 
July 17 southwestern extremity of Martha’s 

| Vineyard, 4-1 mile from shore (ce, d, 
off Menemsha Bight). | 

53 | July 14! a,b,c,d,e. Vineyard Sound, north and 5—12.| Sand, rocks....-.5..... been Saeeee sees 
northeast of Devil’s Bridge, Gay 
Head, 3 to 1 mile from shore. 

bdialiseccese' Vineyard Sound, north of Gay Head: 
a. About 14 miles from shore.-.-....--. | 16%) Musselate 22 asaecce.- - Woncsa|| ose ee ee 
b. About 23 miles from shore. ......... te LEST RS CO Sse eae iste eae ae |e 

55 July 22 | a,b,c. VineyardSound, northofDevil’s | 63-133! Rocky, dead mussels, |....|...--.].... 
Bridge, Gay Head, } mile. | &c. 

56 July 22 | a,b,e,d. Vineyard Sound, northwest- aL ene OWS Ae et eee a5 cies al|'-ciaral weitere Feiss 
erly from Gay Head, about 1 mile. 

57 |.-- -.----| &,b,¢,d,e. About same position as last, 5-133) ROCKY. «-<n0<sooeo-ccni eseclteeses —_ 
forming 2 line about 4 mile further off. 

Bil oeee Sosa a, b,c, d,é. Vineyard Sound, northwest- | 10-16 |.......-.---..----.----- acclijocsee — 
erly from Gay Head, 13-2 miles. 

OD Coes Samiwin cw eincae sos cccccatatee cuss WWeorarerar eva Rocky e-2--eeee ss = rd bore) eocrcc Eas 
(6 RE Bape OBE ba oe 6 aH RG RE Pee {Beet Sete Mud, dead mussels ..../....|...-.- Bes 

9 8 atwrereinciel='= = a,b,c. Vineyard Sound, northwesterly | 53-113! Rocky ..-...-..-...--.. See eeanice Ewe 
} from Gay Head, 4-1§ miles. 

Gi De eeecmenece a, b,c. Vineyard Sound, northwesterly CHIE | S52 Oss d oe See Sees oe | Roan eeeaee cane 
| trom Gay Head, 1-2 miles. 

GH Baeceeoese a,b,c. Vineyard Sound, northwesterly | 54-133/....do .......---..----- pastllyeccee aaae 
from Gay Head, 1-2 miies; more east- 

| erly than 60. 
GAs oo. esse a, b,c. Vineyard Sound, northwesterly | 54-163|)....do .....-......--.-. het tome Sool as 

| \ from Gay Head, 1-2 miles; more east- 
| erly than 61. 

BSH \ en letorra Saale a, b,c, d. Vineyard Sound, north of Dev- 6-83| Rocks, sand, shells .....)....|.-.--.|--.- 
| il’s Bridge, Gay Head, }-1 mile. 

34 | July 12 Buzzard’s Bay, Cataumct Harbor: 
| QrelntharhOtee ae ose asa -) asi ees oe nine | 33) Sand, eel-grass -....--. eee Beceee wae 
| b. Ati month ofharbor: 32... ..- 22s. hat | Saeed Ones sae ee eee mse |e oa |so ane. = 

GoM sewsksec 23 a0: Buzzard’s Bay, off Cataumet Har- ee see ate 
j or. | 

GG secataece: a,b. Buzzard’s Bay, between Long 5-64) Hard sand J220s5.s.0.i|.<.. eens oes 
Neck and Quamquisset Harbor. | | | 

67 | July 24 | a,b. Just outside of 66....-.......-.... 5-64) Sand, mud .--..-...--.|...-. lesa sid see 
GSH islands: Buzzard’s Bay, westof Quamquisset | ; 

Harbor: | 
a. About 2 miles .....--....... squdocse 74! Fine sandy mud ......|....|....-- ate 
OseAboutlimileven sosecce- eee eset Melee ed Omeecitmenc aviacicinss| ese. | esa eee 
CapAibouteemile: a: hese eee eee eee CTP taemme ley eee culo [since (Cae 

SY) | Peececterss a,b. Buzzard’s Bay, westof Quamquis- | 5372! Sodosc|bas : 
i * set Harbor, about 14 miles. ae or a I gi 
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5 _ aA Temperature. 
i=} m 

ag : =| A Co) 
=?! Date. Locality. rem Nature of bottom. 2 | 
ae ar * o & S 

5 og Als |2 
n ) 4/a2/18 

1871 ; 
WOMlceesscoccs a, b, c, d. Buzzard’s Bay, westward of 74) Sand, gravel, stones ...|....|.----.|.--. 

Quamquisset Harbor, about 13-23 
miles. 

ITA A ose wie icicts cine a,b. Wood’s Holl Passage, between 33-63| Fine gravel ....:......|.--.|------|--- < 
Long Neck and Uncatena Island. 

c,d. West of Long Neck, 3-§ mile..--. 33-63) Rocks, hard sand.-----|....|-.-...|---- 
ON = kee a, b, c, d. Buzzard’s Bay, northward TE-SA| 2 a so copes cecum eeeeeced eee eee ea eee 

from Woepecket Island, 14-2 miles, 
forming a line running about north- 
east and southwest. 

Hey |p aera Buzzard’s Bay, north of northern 
| part of Naushon Island: 

a,b,c. Parallel and near to shore from | 63-103) Sand, mud ........----|.-..|.0...-|-- Se 
Uneatena Island to south of Woe- 

| pecket Island. 
d. hous west of Woepecket Island, 62) Rocks (.--2.<.css~-4-sc|0-5e| see ee | nee 
1 mile. 

e, f, 9g. Northwesterly from W oepecket; 74-83) Sand and muddy sand.|....|......].--. 
e,4 mile; f,1 mile; g, 14 miles. 

(CN Bsemecocs a,b. Buzzard’s Bay, northward of Woe- Wk) Mud. osoe2 sees sso- oe|seenleeeeen eee S 
pecket Island, 13-2} miles. 

1 es et Buzzard’s Bay, forming a line of dredg- FeO a. ao ee Sees seeane eaeae scat eocoeel aie 
ings parallel to the Elizabeth Islands 
and distant from them 3-} mile. 

a,b, c. Off Naushon Island. ....-...-.--)...-.-.- Blue muds. -csgeeeet ee |. te | pese ee laa 
d,e. Off Pasguep island. es-ce-ce~ see eee 4 iGO ie cesses Be ctoe ne el Lene Gee ee 
J,g,h. Off Cuttyhunk Harbor..-....-..- Be i Re ae ae eee ee eee Nae ES eo 

UB eeasncsecte a, b,c. Buzzard’s Bay, between Quick’s 33-83} Gravel, dead weeds, &c|....].....-|---- 
Hole and Lone Rock. 

TATA eae a, b, c,d, e, f. Quick’s Hole, between 54-81) Rocks, gravel, sand ...|....|...---|--< 5 
Pasque Island and NashawenalIsland. 

TS ie et ee a,b, c,d, e. Buzzard’s Bay, off northern S374 | he Soc ooosecl. = ema se ee eee Gee ee 
entrance to Robinson’s Hole. 

Oise be eee eetoe es Sanisoseinise ae ceisler anya Merete eae Mud, eel-grass, and |....]..-...]--- . 
dead weeds. 

(Wasser cont Gaeunoee cones ss eeenoOon gad atm soar Black mud se <= - = stem |e se erate tel ae 
(WS cHoe aaron Heobocbenbbewspeododes ssoded||seS2scec LI GVO Pays poenooparsch| |S Saeljoceiciss||se sc 

Yen eeneo ase In channel between Chappaquiddick 
Island, Martha’s Vineyard, and 
Hawe’s Shoal: 

a. Northern part of channel ....--.--.-- Shad es ok ns Sas descaccebeate leeeelaeeeree eee 
b. Southern part of channel..-..---..-. A= 5) wamuic sins bane we cena sete mie eemeeee veins 

80 | Sept. 12 Southeasterly from Martha’s Vine- 
yard, 3} to 9 miles: 

a. 10 miles south from Cape Poge -.--. 164; Sand and silicious |....| 64 60 
sponges. 

b. 13 miles south from Cape Poge..-.--- USh Sand eco a crease eect 64 59 
c. 14 miles west of b ...-.....-.---.-.-- 21 | Sandymud............|.... 61.5} 59 

81 | Sept. 12 Sone of Martha’s Vineyard, 5 to 8 
* miles: 

a. Southeast of Gay Head, 124 miles... 164| "Sandie. 2. seeseaqeenese eee eee Bene 
b. Southeast of Gay Head, 8 miles ..... 16S (2820 ess easse-ebe oas| aes eee 61 

82 | Sept. 9 Southand southwestfrom Gay Head, 
about 5 miles; northwest of No- 
man’s Land: 

a. 5milessouth-southwestofGay Head.| 8-12 | Gravel and stones.....|.-..|.----- ae 
b. 5 miles south of Gay Head.......-.. TCM osee iS aece rer pe eee sasul|sscciic 62 

SBilcaen cero a, b,c,d. Vineyard Sound, offGay Head, | 10-16 | Rocky .-.-..-....-.--.-|.-..|-.--..|--- A 
parallel to No. 58, and slightly more 
distant from shore. 

84 | Sept. 11 South and southwest of Gay Head: 
a. 14 miles southwest of Gay Head.... 13 | Rocks, gravel 
b. 4 miles southwest of Gay Head ..--. 163, Sandy mud...-. : 
Gs a miles a little west of south of Gay 12 | Rocks, gravel.-...-..... 

ead. : 
qa miles a btlS lent Cr ear ee ey Wf ene hate A ees tie sone S meet eer) (scice 

ead. 
85 | Sept. 9 West of Gay Head, 2 to 5 miles: a 

ats anes b, 34 miles; west of Gay ee See Bee ae seencinoc Bena) tiie 63 
ead. 

c. 4 miles west of Gay Head........-.. 18 | Soft, sticky mud.-....- eal 58 
d. 1 mile north-northwest from c .-...- 10} Redo eat eee nanos Bons) 4 57 

| €. 5 miles a little north of west from AD es 5-0: < cca ke sarees Bae ee 59 
Gay Head. 

86 | Sept. 13 West-southwest of Gay Head, 10 to 
13 miles: 

a. 13 miles west-southwest from Gay 25 | Gravel, sand, withsome)..-.|....--}. C203 | 
Head. mud. | 

| b. 103 miles west-southwest from Gay QD cee cGO: seeate Sisuneosucess vee Oe tet eer | 
h Head. \ } | 

J 
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, | «a Temperature 
q 7" 8 

Ze) D 18] x f bott oP: = z ate. Locality. | es ature of bottom. kf 3 g 

2 ‘ j os =| Se 3 | a 4/2 1a 
1871. ie al | 

87 | Sept. 14 ae miles west-southwest of Gay | 29 | Sandy mud..........-. PE Seee tere sae 
ead. 

b. 184 miles west-southwest of Gay Oe rtalc LO afemneiate a eetettaie eeee- G2. 4/59 
Head. 

| 

STATIONS FOR 1872, WITH HEADQUARTERS AT EASTPORT, ME. 

The dredgings for 1872 were mostly carried on from a large sail-boat; 
but those in the deeper waters of the Bay of Fundy were made from the 

United States revenue-cutter Mosswood, Captain Hodgdon. The regions 

explored were about as follows: ‘Eastport Harbor, South Bay, and Pas. 

samaquoddy Bay, all of which are comparatively shallow-water areas; 

the shallow waters about the island of Grand Menan, especially those 

among the small islands to the east of Grand Menan; and the deeper 

waters east of Campobello Island, west of Grand Menan; and toward the 
center of the Bay of Fundy, between Grand Menan and Nova Scotia. 

In connection with the shallow-water dredgings no complete record of 

observations was kept, but the collections made were appropriately 

labeled with the precise locality, depth of water, nature of bottom, We. 

The more important hauls in deep water, mostly accompanied by tem- 

perature observations, are as follows, the letters used to designate them 

being the same as were employed in the original records: 

a = Temperatures. 

a) pale 
Or) é a) . 5 
= Date. Locality. Gabi| o g 

c sae E20) ees 
A 5 iS Be |eacs 
R A qq) a | a 

| — 

1872. ° Jy. elle) 
+t Aug. 24) Bay of Fundy, off Grand Menan, beginning at a pomt 8 | 106-90 ...... 48 38 

miles SE. by E. of north end of White Head Island, and : 
running NE. for a distance of nearly 3 miles. (Tem- 
peratures taken at the beginning and close, and the same | 
at both.) 

+t, |.-.do ...) Bay of Fundy, off Grand Menan, north of last; beginning | 96-100 |..--.-|..-... | 372 
84 miles E.of White Head Island, and extending about | 
2 miles SW. | 

+u. | Aug. 23) Bay of Fundy, E.of Grand Menan, about 24 miles E.of | 28-52 |.....-. | 53 39% 
north end of White Head Island. | | 

w'. |.--do...| Bay of Fundy, E. of Grand Menan, 1§ miles E. by 8. $58. of 2ON Re creel emtnare| 44 
north end of White Head Island. | 

+v. | Aug. 28! Grand Menan channel, west of Grand Menan Island; 23 40 |...... | 48 454 
miles N. by W.3 W. of Southern Head, G. M. 

+v’. |...do...)| Grand Menan channel, west of Grand Menan Island; 44 Ge Wescnee 47 | 40 
miles NNW.% W. of Southern Head, G. M. | 

+o". |...do...| Grand Menan channel, west of Grand Menan Island; 6 5a: 55:0 leccmced 40 
miles N.4 W. of Southern Head, G. M. | 

+w. | Aug.16| Bay of Fundy, about 34 miles east of Herring Cove Head, (0) | Bagesel cesmoe 8} 
Campobello Island. (Soft muddy bottom.) | 

+w’. |.-.do ...| Bay of Fundy, just off Herring Cove, Campobello Island... Pef |\seeena|osueed 46 
+a. |Aug. 2] Bay of Fundy, 24 miles, about SE. of Head Harbor Light, 

Campobello Island. 393 
+a! |...do ..- a tout 2 miles ENE. of Head Harbor Light, Campobello 2 

sland. 
+a". |...do ...| About 13 miles NE. of Head Harbor Light..-..........-.. 46 
+a!,|...do ...| Midway between Head Harbor Light and Spruce Island.. 45 
+y. |Aug. 5| Passamaquoddy Bay, off North Harbor, Deer Island....... 47 
+z. |.-.do ...| Passamaquoddy Bay, 14 miles north of last............... 46 
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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, &c. 

In 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 Bache dredgings for 1873 and 1874, in papers published by Profes- 

sor Verrill in the American Journal of Science for April, 1874, and June, 
1875, and 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 BI. to 166 Bl.), and numbers from 
167 Bl. to 190 Bl. have been given to the hauls from July 12 to July 21, 

and from 191 Bl. to 212 Bl. to those taken after July 20, but not in- 

cluded in 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 BI. 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 
region of Jeffrey’s and Cashe’s Ledges, a few being made in Massachu- 

setts Bay; those for 1874 were entirely in the Gulf of Maine. 
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574 REPORT OF COMMISSIONER OF FISH AND FISHERIES. 

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 oa 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. 
Tn 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 i ina 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 1874 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. 

: : | 
5 = Temperatures. 
i & é 
3 aa Fa 
A | Date. Locality. ‘-¢ | Nature of bottom. s| gf 
=z ea : 3 3 3 
é eB #/2|2)| 8 
wh a aie peace cee 

1874. 9 © S | 
401 | July 13 | Fishers Island Sound, West Te, | Mud 5256-202 78) ease eee | eee | D. 

Clump, bearing S. 
402 3 Hisber s Island Sound.......---- 93 | Sand...- 
403 Bin eee Kroes oe ee ee ee Rr ee 11% |. = -dow= 
404 13 Fisher’ s Island Sound, off Lati- | 34 | Rocky . 

| mer’s Reef. 
21)5)) ooo | (No record.) 
406 | July 14 | Fisher’s Island Sound, N. of 11 | Rocky 

You ung’ s Rock. 
407 14 | Fisher’s Island Sound, NW. of 9 | Sand, stones 

Seal Rocks. 
408 14 | Fisher’s Island Sound, N. N. by E. LIP w@layee so c2--cer easel eee 

of W icopessit. 
409 14 | Fisher's Island Sound, Lord’s| 114 ; Rocky 

Channel. 
410 14 | Fishor’s Island Sound, off Nap- 24 Sands ocate ce cestewise 

atree Point. 
411 16 | Watch Hill Licht-Honse, R.TI., Th) ts dO sc esedeeances | soscss| o2sse— seen De 

| NNW., distant about § mile. 
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| Serial number. 

DREDGING STATIONS OF U. 8S. FISH COMMISSION, 

£ 
2 

1874. 
July 16 

16 
16 

16 

STATIONS FOR 1874—Continued. 

Locality. 

Watch Hill Light NNE., distant 
nearly 4 mile. 

sede Ole tec eeeceee- aedas cosas. 
Fisher’s Island Sound, off Gro- 

ton Long Point. 
Fisher’s Island Sound, Groton 
Long Point NW. by N.4 mile. 

| Fisher’s Island Sound, $ mile W. 
by N. of N. Hammock Light- 
House. 

Long Island Sound, New Lon- 
don Light N. by W., distant 
about 21 miles. 

Long Island Sound, New Lon- 
don Light N., distant 14 miles. 

Long Island Sound, Little Gull 
Island Light bearing 8. by E. 
2 miles. 

Fisher’s Island Sound, + mile N. 
of West Clump. 

Fisher’s Island Sound, N. Ham- 
mock Light W. by S. 4 mile. 

Fisher’s Island Sound, N. Ham- 
mock Light S. by W. 4 W.24 
nile. 

Fisher's Island Sound, N. Ham- 
mock Light E. 4 mile. 

Fisher’s Island Sound, N. Ham- 
mock Light E. by N.1 mile. 

Fisher’s Island Sound, N. Ham- 
ftnock Light NE. by E. 4 E. 14 
miles. 

-Fisher’s Island Sound, near Mid- 
dle Clump. 

Fisher’s Island Sound,4 mile 
NW. of Middle Clump. 

Fisher’s Island Sound, 4+ mile 
NNW. of Middle Clump. 

Fisher's Island Sound, 4 mile 
NNE. of W.Clump. 

| Fisher’s Island Sound, Eelgrass 
Light-Ship E. by W., distant 4 
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 
4 mile. 

Fisher’s Island Sound, between 
Sea-Flower Reef and Groton 
Long Point. 

Long Island Sound, Race Point 
bearing E., distant 23 miles. 

Long Island Sound, about 4 mile 
SW. 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 
Ram Island bearing NE. 4 E. 

Fisher’s Island Sound, SW. of 
Ram Island 3 mile. 

Fisher’s Island Sound, off Middle} 

Fisher’s Island Sound, NW. of 
Eel grass Light-Ship, distant 
about $ mile 

Depth in fath- 

oms. 

sac oO 

104 
7 

| Temperatures. 

ies ; Nature of bottom. | 8 g 

Hie |s 
q)/a|a8 

° ° fo} 

ROCK ys = SPT Pea eee Eee nema 

Net dOasesswecseecs too ce cleace oe lieeccs 
Gravel. .s22 222 eecaeolleasepdl Seccce. 

{ 
25 - COs coerce Odea celldesoss] 55sec 

Sand;mud 222252--|2222<- leawar|tesn ee 

Sand: Jase ssceeceleseree th ccacs eeaene 

Sand} mudss2-co-4|--ee- | Pera ae 

Gravel sisecesossc|2 see 5-|25 sesis'\nonece 

wef Ore eae a leaedes!| Seas [=e mae 

Sand, gravel ..---. |-ee0+|eeenee|--2-- 

MOO ser ceecse aoe [ee Je \epeCSo Weer. 

Gravelse sock - a |isoaee lopeated 3 SRE 

Sandamud ao. ene- [eee se (tate ars becisete 

EMAL ie aero costes iste je efaiee|| cate salle soca 

Sande teecia acess as acfeie| cose cells so 

Sand, shells ...... 65 | 64 | 62.5 

Elsdon esset eet 65 64 62.5 

pendoyasssesesaee? 165 "64 | 63 

Sand, gravel ...... 66 64 62.5 

Sand, gravel,shells.| 65.5 | 62.5 | 61.5 

Coarse sand, shells,| 65 62.5 | 61 
rocks. 

Sand, shells ....-- | 72 66 63 

BOE hg ee 71 | 65.5 | 62.5 

Rocky, with mus- | 72 68 59 
sels. 

Rocks, gravel .--.. 68 68 58 

Sand, mnd ....... 74 66 61 

REA ee coedece eise| bagoce lee sete! sacar 

Sand, shells ....--. 70.5 | 66.5 | 65 

Sande cesascasoscep3 68.5 | 66.5 | 65.5 

aos OO le secasstse asic 68.5 | 66.5 | 65 

Stones, gravel. .... 68.5 | 66.5 | 64 

pbaa Gsosesekscese 67 66 64.5 
Sand, gravel, ie 255005 Segees Peceee 

! 

575 

| 

| Apparatus. 

Sess 
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STATIONS FOR 1874—Continued. 

= 

g : | 
g = Temperatures. ; 

5 SS ae 3 
=| Date. Locality. # Z Wature of bottom. $ qd |g 
g = ee ol ee PB S = 2) a) > 
n a 4 9) aa < 

1874. | ° ° ° 
445 | July 30 Block Island Sound, SE. 4 E. of CW Shite sasccodane 76 62.5.°| 57 D. 

Race Rock nearly 3 miles; E. of | 
Little Gull Island Light-House 

| 53 miles. 
446 30 | Block Island Sound, § mile about CE ERR ri GaSe o-ScbelleSicleAseodlloscoce D. 

| W.by S. of 445. 
447 30 Block “Island Sound, 1g miles PON Bec in easreseeccoalbesacd| Seoraslbecase Dz 

| about W. by S. of 445, 
448 30 | Mouth of Gardiner’s Bay, Long 144 | Gravel: 2..522..22% 71 66 63.5.9: 

Island, Gardiner’s Point Light- 
| House S. about ¢ mile. 

449 30 | Gardiner’s Bay, Long Island. --. 6kileMinds 22-45-25. 2 71.5 | 67.5 | 64.5 | D. 
450 BO uisee ae = GOn bos tec ae ceca eaeeeeeeer 4) Sand sane. csceeeeee 72 66.5 | 65 D. 
451 30 eee OOl2 = sececcsaneeseassteree 8. H}G@ravels 2.55. = 72 66.5 | 65 i 
452 SON tseeee dOneta2 24, 505552205 seeeoae ee Gee) inte anes See 69.5 | 68.5 | 65 D. 
453 31 , Block Island Sound, Watch Hill 18) || Sando s-s-scse5. 68 66 56 

| _ Light N. by W.3 miles. 
454 31 Bloc & Island Sound, Watch Hill 18$)| Mad, shells --5-=--|ke-ose tassel eee Av 

55 ug. ° ong sland Soun artlett’s = 
pool Light- Ship E. about 13 22 Sand, mud J2.ts55 60.5. | 64.5 | 63.5 | D. 

miles. 
456 3 | Long Island Sound, Bartlett’s 14 | Gravel, sand ...... 59 64 63 D. 

Heer Light-Ship E. about 2% 
| miles. 

457 3 | Long Island Sound, Bartlett’s 154 | Sand, gravel, shells) 67 64.5 | 63.5 | D. 
Reef Light-Ship E. 4 N. about 
3 miles. 

458 3 | Long Island Sound, Hatchett’s 19 | Gravel, shells -.-.. 61.5 | 64 63 D. 
Point NW. about 2 miles. 

459 3 | Long Island Sound, off Say- 4 Sands. eee, aoe 67 64.5: | 63.5 | 22. 
brook, Conn. 

460 3 | Long Island Sound, between Qi. Wawessacenieddie daeetaal|oe cacetel eee cote aon Ty 
Cornfield Point and ‘Long Sand 
Shoal. 

461 4 Little Peconic Bay, Long Island. 7% | Gravel, shells. -... 66.5 | 74 bei?) 
462 BN ocieiaere QO fe aoe ecia nin aaeemeeion 7 \isamdy shelisel eee eae | rete | D 
463 Ae ese CO stwcccene secs cena eeeae 7 Gravel ee resacrcea|p ences jexeece 72 au 
464 CN SAG Bee speemmosesacbteoosaa- 134-10 | Sand, gravel ...... 67 72 71.5 | D 
465 AF s2 Se OO) odaccicnccseeseess -oeees 14. | Sand, ‘shells: -- 2223) 220 2 i ss-eceleeeeest D 
466 4 | Great Peconic Bay, Long Island. 54 | Mud, sand, gravel.| 67.5 | 74 72 Ds 
467 4) | Seen ou Dane weeetinecnesaeeeaeee 5 Sand. aos) i xg 68 7 2000) as 
463 7G SUNS, (yee oes |S Soames Toe Ax craveleer se eee 66.5 | 73 | 72.5 | D. 
469 4 Littis Becca Bay, Long Island. 94 | Sand, shells .....-.. 66 7250 | 71 D 
470 Arete Cs eer Ns eee ye ee 7 Sh 1 Sees Aeael is serie eer ra llacscics db 
471 5 Gardiner’s Bay, Long Island ..-. BF hese OieeeSoo gests bc 70.5 | 68 D 
472 5 oe ae Sa 4 “Sand, ghella: (2225210 sih|e Seles T 
= Block Island Sound ate i 59 

473 S ; Light N.3 W., distant 3 miles. ; 18-23 | Sand..-...-..-.--. 63 63 eos T 
474 6 | Block Island Sound, Montauk sees O OV anteater leet 63.25) 60 D 

Point SW.45S. 6 miles. 17 
475 6 Block Island Sound, Block Isl- aS a a Gs We eeeinocoecoc jesecec 63.5 | 60 D. 

| andLight ENE., distant about 
3 miles. 

476 6 | Block Island Sound, Block Tsl- 18% | Sand, mud ..--..--|...... G2) Gi CO ees 
| and Light SE. by E. 4 E. about 

4 miles. 
477 6 | Block Island Sound, Block Isl- 19) (| Mod. << ce aoscee eee 64 59 D. 

| _ and Light ESE., about7 miles. 
478 6 Block Island Sound, Watch Hill 24} Sand .-6 2 ices ae 70 64 58.5 | D. 

| Light NW.4 W. about 4 miles. 
479 6 | Block Island Sound, Watch Hill 22. | Sand, sholis-.--..c|<-eee= Aperad| sosccs Hit 

| _ Light NW. 4 N. about 3 miles. 
480 10 | In Wee Harbor of Fisher’s Isl- 4 | Sand. -22.<-2eeees< 74 66.5 | 65.25) D. 

4 and. 
481 LOM Sees dO. Peon ees sees cece BP SR ARG Rae See aaea es 74 66.5 | 65.25) D. 
482 10 | In West Harbor of Fisher's Isl- 53 “Sand, nN eee ae 74 CO see Te 

; _ and, off Clay Point. 
483 10 | Off Hawk's Nest Point, inner | 54-23 | Sand, gravel, to | 74 | |.--.-.].----- rE 

side of Fisher’s Island. mud and weeds. 
484 10 | Fisher’s Island Sound, between 124 | Mud, shells ....-..- 73.5 | 69 64. 75) D. 

Middle Clump and Ram, Isl- 
‘and Reef. y 

485 11 | Block Island Sound, about1 mile 1S Psand tees. .seeeeeee 75 66 61 D. | 
| §. of E. end of Fisher’s Island. 

| 
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DREDGING STATIONS OF U. S. FISH COMMISSION. 

Date. 

1874. 
Aug. 11 

1 

STATIONS FOR 1874—Continued. 

577 

Point, Block Island N. 5 wiles. 

Se ISS. 09-0 

be Temperatures. 
S a 

| q a] . 13 
Locality. “3g | Nature of bottom. g g S 

3° ocean) een) oe 
i= ne i ~~ 
) = 5 iS i—") 
A < mM <a) + 

io} ° ie} 

Block Island Sound, about3 mile Sea SANG screces s Jeesees 75 65.5 | 62.5] D. 
S. of E. end of Fisher's Island. 

Block Island Sound, about mile Bi]; SCONES eocaceccocee 12 65.5 | 63 D. 
otf centre of Fisher’s Island. 

Block Island Sound, off Mount Tee CON sens tee 76 66.5 | 63 D. 
Prospect, Fisher's Island, 
about 4 mile from land. j 

Block Island Sound, about4}mile | 6 | Stones, gravel..... 78 66.5 63.25) D. 
westward of 488. 

Block Island Sound, about $ mile GY ea Cae eee 76.5 | 66.5 | 63.25) D. 
SE. of Race Point. ‘ 

Block Island Sound, about 14 324 | Sand, shells. .-....- 75 66.5 | 58.5 | T. 
mniles 8. of Mount Prospect. 

Woank Harbors. sce es see sees aie OF EMiard Sosa mcy eos cect aaa cA ce oe leecitce D. 
Fisher’s Island Sound, between 430) Sandi oa). tea.ccee. 76 67.5 | 62.5 | D. 
Sea-Flower and Horse-Shoe | | 
Reefs. 

Ome s scans see ance seen see 44 | Sand, gravel 75 67 64.5 | D. 
Fisher's Island Sound, W. of Sea- | 6 | Finesandandmud.) ...-. 67 64.5 | 1. 
Flower Reef Beacon. | 

2 | Fisher’s Island Sound, W. of Sea- | 6 | Sand, mud ........ eis BO? aN GS\5: 21s 
| Klower Reef Beacon about 1 } | : 

mile. 
Block Island Sound, Montauk 15¥ a) Sand 2e soap ae eee 74 65 | 64 D. 

Point Light SSE. about 6 miles. | 
Block Island Sound, Montauk | 9 | Fine sand and /| 71 65 | 64 D. 

Point Light SSE. about 64 | gravel. | 
miles. | 1 

Block Island Sound, Montauk | 54 | Coarse sand and {72 65 64 10) 
Point Light SSE. about 74 rocky. 
miles. 

Block Island Sound, Montauk EON Mine San Glace) ajehs 72 65 | 63.5 | D. 
Point Light 8. by E. 44 miles. | 

Block Island Sound, Montauk | 20-8 and, shells .....-- 72 66. | 63.5] D. 
Point Light 8. by W. about 3 | H 
miles. 

Block Island Sound, Montauk SEU PStony =e. <--- ee 72.5 | 65 65 D. 
Point Light SSW. about 23 | 
miles. | 

Off Montauk Point. Lizht-House | Te Rockyi.- 25 52050-55 72 65 | 64.5] D. 
WSW. about 2 miles. | | 

Off Montauk Point, Light-House Taal eesdOls sss Jenes ome 72 65 64.5 | D. 
W. about 2 miles. 

| Fisher's Island Sound,  be- | 52 | Sand, gravel ....-.. 67 66 | 64.5] D. 
tween Eelgrass Light- Ship and | | 
White Rock. 

| Fisher’s Island Sound, about 1 6 Nee 2dOx Sere ceo ebe O50 Ts ea aicl es ocws D. 
| mile E. by N. from Eelgrass 

Light-Ship. ' | 
Fisher's Island Sound, Stoning- 5) | Sandes-c osseeecets LPM Albanoos ecmere Avs 

ton Light NE.4E. about mile. 
Fisher's Island Sound, Kelgrass | 544) Rocky, <2... 24-20 Gif Wos6655 |------ D. 
Light-Ship WNW. $ mile. 

Fisher's Island Sound, Eelgrass | T NGtonesw.se5 2.35 se2 69.5 | 67 | 63 108 
Light-Ship NW. by W. about 3 | 
mile. 

Fisher’s Island Sound, Eelgrass | 64-33 | Sand, rocky ....-- 69.5 | 67 63 10}, 
Light-Ship WNW. 1 mile. 

Fisher's Tataidl Sound, Eelgrass | 54 | Hard, rocky..--..- GORD Ronen ee. ni Tan. 
Light-Ship W. by N: about 14 
miles. 

| Fisher’s Island Sound, Stoning- 4 || Sand) <c2-0s.55-c0e 69 €6.5 | 60.5 | D. 
ton Light ENE. about 14 miles. | 

Fisher’s Island Sound, Eelgrass 7 | Hard, stones ...... 70 67 63 D. 
Light-Ship W.4 N. aboutImile. |' 

Fisher's Talsad Sound, Eelgrass 73: Sand seb: eo ee 70 66.5 | 63 D. 
Light-Ship E. about ‘L mile. 

Off Block Island, Montauk Point 20 SUL RASS e ea eae 71 66 47.5 | D. 
W. about 9 miles. 

Off Block Island, Montauk Point 25 | Sand, shells. ..<... 70 67: 5 | 45.5 | Di 
NW. aby iv 4W. about 11 miles. 

Se ee OO ned oa ceceemasaaiesa se QE ole. dO mw esoeeet sete en Be eet ||soeeiee| Us 
sages eee os eee 233 Be pGkiy 3S Sie Be 04 le) en ee ene DB 
Off Block Island, Old Harbor 11 | Sand, stones ...... | Beas =| 67 | 55 | D. 
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| Serial number. 

> 
& e 

: ao 
Date. Locality. 4 = 2 

a 
=) 

1874. 
Aug. 18 | Off Block Island; Old Harbor 11 

Point, Block Island, N. 5miles. 
18 | Off 12 Shoreham, Block Island e 
BS! | sce GEOL) fecsteceeoseeseee es 8 
19 | Off Block Island, New Shoreham 14 

NW. by_N. about 6 miles. 
19 | Off Block Island, New Shoreham 144 

NNW. 
19 | Off Block Island, SE. side - ------ 143 
19 | SE. from Point Judith, Rhode 133 

‘Island, about 4 miles. 
19 | S. from Point Judith, Rhode Isl- 9 

and, about 24 miles. 
19 | W. from Point Judith, Rhode 4 

Island, about 3 miles. 
19 | Off Narragansett Beach, Rhode 83 

Aslend. 
10!) ee Md OR ete) Siena aati ed 104 
21 | Block Talend Sound, Watch Hill 21 

Light N.4 E., distant 3 miles. 
21 | Block Island Sound, SwW.5. of 20 

No. 531, distant 4 mile. 
21 | Block Island Sound, WSW. of 174 

No. 531, distant $ mile. 
21 | Block Island Sound, about S. } E. 9 

of east point of Fisher’s Island 
% mile. 

21 | Block Island Sound, east end of 194 
Fisher's Island N. by E. about 
2 miles. 

24 | Forti Pond Bay, east end of Long 7k 
Island. 

24 | Off Fort Pond Bay, east end of 64 
Long Island. 

24 | Napeague Bay, off Culloden 83 
Point, Long Island. 

24 | Napeague Bay, east end of Long 5-8 
| Talend. 

D401, da sket, (eee tek ee tees 6-7 
24 ick ie Sound, Race Point 42 

N. about 14 mile. 
25 | Off Hay Harbor, west end of 4h 

Fisher's Island. 
25 | Off west end of Fisher's Island, 74 

Race Point about 8., distant 4 ; 
mile. 

25 | Off west end of Fisher’s Island, 84 
| Race Point SSE. 1 mile. 

25 | Off west end of Fisher’s Island, 54 
Race Point about S. 3 mile. 

25 | Fisher’s Island Sound, between 7k 
East Clump and Ram Island 
Buoy. 

25! GOW. Paws oa seu yoama eet 14 
25 Fisher’ s Island Sound, ESE. 7 

from house on Ram Island. 
27 | Off Niantic Bay, Connecticut, 5 

W. of ‘'wo-Tree Island. 
27 | Off Niantic Bay, Connecticut, 53 

| between Black Point and Two- 
Aw ee Island. 

o7 |s\ So. Pdo mete se cee 5h 
27 tone Talal Sound, off Saybrook 6 
27 | Long Island Sound, Saybrook 7k 

Light NE.2 miles. > 
27 Long Island Sound, Plum Island 22 

Light SE. by E. 3 miles. 
27 GTR pen Wie eee Ore. ae 26 
30 | Off Cox Ledge, ESE. from Block 20 

Island about 20 miles. 
(The shallowest part of Cox 
Ledge lies in about 41° 11ly N. 
Lat. and 71° 02 W. Long.) 

80. | Off Cox Ledge: . .oset5e5ss0e.5- yal 
SON aesee Oa iaste ats ieee te olatse stele 21 
30 |..... SOON acinaanbomaciacws eamieeere 21 

Nature of bottom. 

Sand, stones ...... 

Gravel, stones -.-. 
Rend. gravel 

CG) 

Gravel 

Sand 

ee ee ee a 

+ sew ewe cose 

ee 

Sand, rocks 
cosee worn eee- 

BAAR OS RAGE ee Rscoa6 

REPORT OF COMMISSIONER OF FISH AND FISHERIES, 

Temperatures. ; 

i C: 
oe: 

1) Seo) eae Be H e 
2 | By ae 

ites i?) ° 

10; yalass% ashen oat D. 

70 66 57.5 | D. 
70 | 66.5 | 52.5 | D. 
73 66.5 | 54 | D. 

73 66 50.5 | D. 

69.5 | 66.5 | 53 D. 
75 67.5 | 54.5] D. . 

“bees 69.5 | 61 D. 

76 67.5 | 63 D. 

santas oe~ =f) se eee 1s 

CS Seei ace eeeie eos eles 
80 67. 25, 56.5 | D. 

80 67. 25) ..---- Tr 

719..Di|aO ted) eases aN 

78 66.5 | 63.5 | D. 

78 67 57.5 | D. 

76 73.5 | 65.5 | D. 

aE a ee Seence|| It 

e2 ees 67.5 | 65.5 | D. 

fea ooeledee eelleeseies Tr 

J ecudiyal| Be epatallaeraniets Dz. 
ZOSO0| 6G) alneneee Dd. 

70 65.5 | 64.5 | D. 

70 65.5 | 64.5 | D. 

Segal ease oleae eee 7: 

de njtee ees Saleen D. 

74.5 | 65.5 | 65 D. 

Jeseweilb avn lNtaeee D. 
octet liste oa eee D. 

70.5 | 65 64 D. 

Joes |pessec|Pes cee 7? 

G-Foosi|seoe ele me eee D. 
«dua side Soni sees D. 
Jeane bates (see erte i Ms 

73.5 | 66 65 D. 

73.5 | 66 65 | D. 
Adobo she os isele noses | D. 

67 62 61.5 | D. 
Pecks Se. teicl wee T 
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DREDGING STATIONS OF U. 8S. FISH COMMISSION. 

Date. 

| Serial number. 

1874. 
560 | Aug. 30 

561 30 

562 30 
563 31 

564 31 

565 31 

566 31 

567 31 
568 |Sept. 2 
569 2 
570 2 
571 2 
572 2 
573 2 
74 2 

575 2 
576 Z 
577 3 

578 3 

579 3 

580 3 

1875. 
601 | July 12 

602 12 

603 12 

604 12 

605 12 
606 12 
607 14 
608 14 

609 14 

610 14 
611 14 
612 14 

613 14 

614 15 

615 15 

616 15 

617 15 

618 15 
619 15 
20 20 

STATIONS FOR 1874—Coneluded. 

Locality. 

About 11 miles SE. by E. from 
Old Harbor Point, Block Island. 

About 10 miles SE. by E. from 
eae Factor Point, Block Island. 

Block Tail Sound, Watch Hill 
Light N. by W. about 34 miles. 

Block Island Sound, Watch Hill 
Light N. by W.4 W. about 3} 
miles. 

Block Island Sound, Watch Hill 
Light NNW. about 33 miles. 

Block Island Sound, Watch Hill 
eae NNW. about 33 miles. 

Saas do 
About 8 miles SSE. from Block 

Island. 
Crab Ledge, about 7 miles SE. of 

Block Island. 
Crab Ledge, about 8 miles SE. of 

Block Island. 
About 7 miles off New Shore- 
ham, Block Island. 

Depth in fath- 

oms, 

wo rn 

Row Om 

= les) 

= J 

Temperatures. 

Nature of bottom. 2 g 

eee ibe 
& Ss 
ariestiog 

ie} ° le} 

0 BRE Selec Mace) eee 

Mudlisien. sos% 25: 70 64 52 

Se AO iis. Hee vetek 70 64 52 
Sande. ses tew. S52 5 4|ecteme|s <ntaie cece 

Sand 2222502 2cc002|--Sebcleccccn|esccee 
la 

ssc saeso ae Reid ess ee ceies 

(There are no numbers 581-600.) 

STATIONS FOR 1875. 

Vineyard Sound, Tar 2 aulin 
Cove Light W. by S., Job’s 
Neck NE. by E. 4 E. 

Vineyard Sound, Tarpaulin 
Cove Light WSW. 1 mile. 

Vineyard Sound, Tarpaulin 
Cove Light NW. by W. % mile. 

Vineyard ~ Sound, Menemsha 
Bight. ' 

cae anl Sound, Lackey’s Bay . 
Between Mar tha’ Ss Viney ardand 
No Man’s Land, Gay Head 
Light N. 4 E. 23 miles. 

North of No — s Land, Lone 
Rock S. 4 mile. 

month of No Man’s Land 

‘Vineyard Sound, Menemsha 
Bight. 

Vineyard Sound, Tarpaulin 
Cove. 

Vineyard Sound, 8. and E. of 
Davis Neck Shoal. 

Vineyard Sound, S. of Monant 
Point. 

Vineyard Sound, off Davis Neck 
Shoal. 

Vineyard Sound, off East Chop 
of Holmes’ Hole. 

Vineyard Sound, off Falmouth: - 

Vineyard Sound, Cuttyhunk 
Light NW. by 'N. 2} miles, 
Sow and Pigs Light-Ship W. 
by N. 

Sand, gravel ...... CAL remo 

SSO ABReaSooadSorIses 70 Sabot 

SSahonesentooweausse 70 so 300 

Basen aciceiseree lea: 70 Sperisc 

hey el 2k a aa 
Sand: Shellsee= sae cneelecscee 

Rockyews sors eeeeerieeeet 

579 

| Apparatus. 



580 REPORT OF COMMISSIONER OF FISH AND FISHERIES. 

: 

B a | 
g we Temperatures. 

SI = 
g ae a 
a | Date. Locality. "| 8 | Nature of bottom. 3 g | 3 
Sa cS 3° 3 

é BR 4 | 5) epee 
ea A 4 n ae) 4 

1875. ° ° ° 
621 | July 20) Vineyard Sound, Cuttyhunk 19 Hard. o2cb ecco Pere bee a eee D. 

Light NW. by N. 3§ miles, 
Sow and Pigs Light- Ship 
WNW. 

622 20 | Vineyard Sound, Cuttyhunk 10. So cewe coc oc san acacn i cetees loose Saleeenee D. 
Light N. 12 miles, Sow and 
Pigs. Light- Ship W. by N. 

623 2D \|icus se COG bes onc seeceee eet eal ones learn ste neces tothe te orel cane aeeseee D. 
624 20 Vinevand Sound, Menemshia |\c-.-cec|oeeeocetc sas acne eae eee ee T 

ight 
625 21 | Nantucket Sound; Oak Bluffs 5 Sand. <2s wc cet cose sccl pence cieeseee D. 

Hotel W. by S., W.end of } 
Squash Meadow E. by N. 

626 21 | Nantucket Sound, between Oak 
Blutis and Squash Meadow. 

627 p 4 OY (eee GO: feces eet teen see eee ae 
628 21 | Nantucket Sound, Oak Bluffs 

NW.., Cape Poge SE. by E 
629 21 | Nantucket Sound, about same 

as 628. 
630 2, | eae dO Hekes saessces Whacste ce D. 
631 26 | Nantucket Sound, Cross-Rip D. 

Light-Ship E. by S. 4 mile. 
632 26 | Nantucket Sound, close toCross- 114 | Sand, gravel, | 76 | 69 | 69 D. 

Rip Light- Ship. shells. 
633 26 | Nantucket Sound, Cross-Rip 12 Sand, gravel ...-.. 76 69 69 D. 

Light-Ship W. by S - } mile. 
634 26 | Nantucket Sound, Cross- -Rip 10 ek Os cast n eee 76 69 69 D. 

iigbee Ship WNW. about 1 
mile. 

635 26 | Nantucket Sound, Brant Point 7% | Muddy sand ...... 76 71 69.5 | D. 
eee Nantucket, S. by E. 4 
miles 

636 26 | Nantucket Sound, Brant Point 8 Mud)ccccceccecces 16) |ecscudieoaten D. 
Light SSE. 2} miles. 

637 28 | Nantucket Shoals, Sankoty 16 Sand, shells.......|/.-.... 59 58 D. 
Head Light west, distant 10 
thiles. 

638 28 | Nantucket Shoals, about same 15k | .cachO oscaceasketecleesses 59 58 ri LS 
as 637. 

639 28 | Nantucket Shoals, Sankoty 14 Sand. oo ceneccescilecr eee 60 59 1By 
| Head Light westabout 9 miles. 

640 28 | Nantucket Shoals (a little S. of 11 Sand, shells..-.-2:|2-.-c2 60 59 1; 
6392). 

641 | Aug. 4 | Buzzard’s Bay, Woepecket buoy Ty lscss G0) seascesjeseciee Oh NWcsscralpcomas D. 
W. by S. 3 mile. ‘ 

642 4 | Buzzard’'s Bay SeQOceO-SCeBE once 8 Hard ee eas wera ta ate Sates 68 67 D. 
643 Ad cceoee me aS a 5 Sgr SPE ey tees 69 69 D. 
644 CE born ee Ssdos a Sosaecesenccn< ae Deeg eee ec OOr -aacamieceets 75 69 69 D. 
645 4 Paaete Bay, buoy No. 8 off 6 “Bhat. Bhiells!..23 5-2 Seales D. 

Scraggy Neck NE. 2 mile. 
646 4 | Buzzard’s Bay, off Cataumet 6 Sandcccacscccer es Ce fea bases S| Ty 

ee 
647 “eee Saati tty ALosSHcsoones soaseeosanes 6 PL U1 yo Fi oy Sap FEY Ve TOO Wb case Meeeaee Ms 
648 4 Daca 5 Bay... - 25-28 e 6 EC eae ie ers a oe VGyp A\saemee| Meare D. 
649 5 | Vineyard Sound, Tarpaulin 16 Hard eceosc eee ee Wi aioe Ale ower D. 

Cove Light N. 1 mile. 
650 5 ilceecme G Ne SARE Beane 4 ee eRe 18 SO cote eee 71 68 67 D. 
651 5 | Buzzard's Bay, 3? mile N. of 16 Sanders scseets eee 65 64 Dp; 

Fene 
652 5'l|paeaeclO Re sates cine wae eee aes 16 SEO ccs cceessek sl btemeel eeees tees eee D. 
653 5 Eien SIBAY os oc ce seen Shy | Mude scoot eceseee 71 68 66 D. 
654 Bi ecncice GOS .o- cases e eee seer mee 94 | Softmud..-.-.... 7 gs ke | a D. 
655 Bilccceme Os soa soe eeeeisese 10 Sand }mud, 52-4] esae | See alee QT. 
656 5 leseeed Mois aot eee ae 3 8 Mid nee eres 71 68.5 | 66 D. 
657 Dy |eocreee CO Sd eaitoamen cette sce anna ase ceeeteloe DRDO is oe eeeeteee Tipe eae he eee (ll: 
658 10 | About £ mile off Gay Head ..... 9 Grayelwc i. -es2so6(ESt228 66 64 D. 
659 LOU ees. 0.5 ee Sees 9 Hard: socsoseeeee 73 66 64 D. 
660 OD Eis ctats MO 3 ince eben eae eee 9 Pe OOM. oa. ae 73 66 64 D. 
661 10 | About 1§ miles off Gay Head . 13 Shells). .ceeeeseeneeeees 67 65 D. 
662 10 | Vineyard Sound .....-....... 10 Sandcsccen ace sueclestioes [times dbase ae Jb. 
663 10 yeaey ard Sound, off Tarpaulin 144 S| at eee eree cee ieee ---| 68 66 D. 

ove. 
864 I eeesse COl sea cecicccss tesa eseese eee nS) ll Bema ocecacease sed Secqcc 67.5 | 66.5 | D. 
665 | rhe Ce SOE RRR FECES TS 13) *4 Hlandtee oe Sc gees 7. Bileecces D. 

STATIONS FOR 1875—Continued. 



STATIONS FOR 1875—Continued. 

DREDGING STATIONS OF U. S. FISH COMMISSION. 581 

| Serial number. 

g 5 2 

1875. 
666 | Aug. 11 

667 11 
668 ll 
669 11 

670 11 
671 12 

672 12 
i 673 12 

674 12 

675, 12 

676 2 
677 12 

678 12 

679 13 

680 13 
= 681 13 

682 13 

™ 683 1B 

/ 684 13 

685 13 
686 17 
687 17 
688 17 
689 17 
690 17 
691 17 

692 17 

693 17 

694 17 
695 17 
696 17 

697 23 

698 23 
699 23 
700 23 

701 23 

702 23 

703 23 

704 23 
705 23 

706 25 
707 
708 
709 
710 
71 

- 712 
e713. 
4 714 

715 
' 716 | Sept. 1 

S 717 1 
4 

Off Chappaquiddick, SE. part 
of rages s Vineyard. 

oe ti) 

Off Site Island, at SE. corner 
ot pea age 8 Viney ard. 

W. 5 miles. 

Saneote Head, Nantucket Isl- 
and, W. 1 mile. 

Sankoty Head, Nantucket Isl- 
and, WNW. 2 miles. 

A little west of 675..........-.. 
Sankoty Head, Nantucket, NW. 

1 mile. 
Sankoty Head, Nantucket, W. 
4 mile. 

Nantucket Sound, off west side 
Nantucket Island. 

Saas do 
peeaas Cae arr Be ar ea 
Nantucket Sound, Cross - Rip 
Light-Ship NW. "ox mniles. 

Nantucket Sound, Cross - Rip 
Light-Ship E. about 3 miles. 

Nantucket Sound, Cross - Rip 
Light-Ship E. .CapePogeLight 
SSW. 23 miles. 

Vineyard Sound, off Falmouth. - 
Ede Bay, off Nye’s Neck.. 

some COT 2 ee wee 
Buzzard’s Bay, off Wild Harbor, 

near N. Falmouth. 
Buzzard’s Bay, off West Fal- 
mouth $ mile. 

Buzzard’s Bay, SW. of No. 692 
about 4 mile. 
uu Bay, off Hamlin Point.. 

Buzzard’s Bay, off Quamquissett 
Harbor. 

Vineyard Sound, S. entrance to 
Quick’s Hole. 

See COs pine ae NASH 52 eee 
Vineyard Sound, offQuick’s Hole 
Vineyard Sound, south of Cutty- 
hunk Light 1 mile. 

Vineyard Sound, off Cuttyhunk 
Light 1 mile. 

Near mouth of Buzzard’s Bay, 
Cuttyhunk Light ESE. 1 mile. 

Vineyard Sound, off south side 
of Gatiyiunk Tsland. 

Vineyard Sound, off Robinson’s 

Mineyerd Sound, off Falmouth... 

do 
Off Gay Head, 3 miles SW. buoy 
No. 25. 

Southwest of Gay Head, distant 
4 miles. 

Depth in fath- 

oms 

4 

joe oats 

Nature of bottom. 

Sand, stones 
Sand, gravel 
Mud, shells 

..do 

ec a 
Sand, mud........ 
Sand, gravel 

Shells, gravel 

IMnd Bisaesioce dee 

we ewes cree ee ee eee eee 

Temperatures. 

ae: 
: € 2 
Can: alae: 
< D & 

°o fe} ie} 

72 71.5 ) 71 
72 ee eee 
194 lee | Meee 

74 68 66 
72 56 56 

72 56 56 
07) 9 IN lHe SBE eA oes 

| 72 67 66 

92 66 65 

(AD) eae] epee 
Vail 9 See ae 

(offs i lscagec| Spspo 

80 76 70 

SO NEA=- = 70.5 
80 71.5 | 71 
CE Sn ee Bras 

79 71 70.5 

meee 71 71 

Th Mee englleaoos= 
Bec at 76 Secods 

AT rhs eae mee 

Wid yee BAe 72 

75 76 73 

Ci Nee 5 eres 
73 75.5 | 70.5 
75 =| 78.5 | 70.5 

Ale atites 67 67 

64 68.5 | 68.5 
2S oe Solas 
CASS 66 65.5 

i Fay a ee 

Beontets 66 65 

‘66 | 68.5| 66 

DUHH BH HYD Bee y Seb ep  SeeeHHH 8 oS ERY Boe ed Y Bee od bby 5 | Apparatus 

Bb peeSpee 
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STATIONS FOR 1875—Continued. 

_ 

8 a 2 2 Temperatures. 5 
=} = a = 

& | Dat Be St lwaeel | Abe Locality. = = | Nature of bottom. 3 ge | & 

q | E a|/3|21 8 
R A qj/an|a| 4 

1875. ° ° ° 
718 | Sept. 1 | cote or Gay Head, distant | 19. . | Mud. sand)s=3-c2--\2---- 65.5 | 60 Di 

63 miles 
719 1 Soule est of Gay Head, distant 19° |) Hard sand]. - se|-oneen 60 58.5 | D. 

mniles. 
720 1 | Southwest of Gay Head, distant 19 > | Sand's2 -ose0'ch ceed see cer lees aeeeees tT. 

83 miles. 
721 1 | Southwest of Gay Head, distant 12 Hard’... sccccccec|scaaeuleosek aeeeeee D.. 

| 10 miles. 
722 1 | Southwest of Gay Head, distant 1 he aaG Re SSe a aaeeae 4 poe -os Sees selects D. 

| _ 11 miles. 
G23 1 | Off NW. end of Devil’s Bridge OU Reckyeo22---s--s| rome Be Pee eno D, 

Reef, Gay Head. 
724 pl eRe Cie SEs See SaoeReSeso sce 9 <24O! cscnce iso feigs well siets <i ie te <a er D. 
425 3 | South of Cape Poge, Martha’s 4-13 Sand | ce cence ase all ameciee |eomee emer Es a 

Vineyard, in north part of 
Mnuskeget Channel. 

726 3 | About the same as 725 ........-. 5 | Sand, eelorass 2. :|-sscce|--c-ss]eces=s D. 
727 3 ee dosstoet cutee eee eee | QLEREGO - sees cee oat eee ee eee D. 
728 SW Bes a5= dS SStssceest soo Sadek ote I-48 dO. aac be eee neice cess eeeees D. 
729 3 | About 34 miles SE. of Cape Poge. 73\ Hand .n2o-5nsenens|cosemel aes eee 7 
730 8 About 4milesSSE. of Cape Poze. 9 || Sand) gravel <-o2 3) --2e--| ase aoa db. 
731 3 | About $ mile S. of No. 730 -.-..--- Da c€lO) cinnt om ainanie cell seeeinel tects | eres D. 
YEP) | ae ee se | (No record.) 
733 6 | Off Martha’s Vineyard .......... 6 | Hardee secon :| epee oa 62 D. 
UBL | SERA | (No record. ) 
735 6 | Off Martha’s Vineyard, 13 miles It)" Sando. opactne sphesesea ieee 60 D. 

SE. of Squipnocket Point. 
YB BP ear oe {Ne nese S) 
Tia eh epee el IS . 
738 7 | Off Manmncken 4 mile S. of BP SNS pn eee sees es 2525 «| 65 D. 

Tuckernuck Island. 
739 7 | Off Nantucket, off S. side of 8 jCoarse sand. ---o<c|cesnenleneane 65 =| D. 

Tuckernuck Island. 
740 i ijeese 2 UO) = ASotear Pattee ae Su he sani a eee eee Sse) ie = Me |sascoc Tr 
TAL pl lesele Se OG pace ce eee neat mae 11 ee UO cs coeceece's eal saee a] cae eee D. 
TEEN canoe cee (No record. ) 
743 8 2 miles S. of Great Round Shoal 154 | Fine sand......... 65 60 58.5 | D. 

| Duoy, 63 miles alittle NE. of 
Great Point, Nantucket. 

744 8 | 3miles SE. of Great Round Shoal 18 | Sand, shells....... Riyor sceee 58.5 | D. 
buoy, 9miles from Great Point. 

745 g|4 miles SSE. of Great Round me SoG PR ee eee Ios qgeimn|-xpmae 59 D. 
Shoal buoy, 9 miles from Great < 
Point. 

746 8 | Off Nantucket, N. of McBlair’s 11 lll REBAR SABeSeeoseesesen SS4s5e) 92S: )'cccscs a 
Shoal. 

747 tl See GW) Bsa ao PeH aS nCCeeREeeeas Sar ISS | Poo sce --nceees cos ee laeeace emecen tees T. 
748 Bl Seco OO Sree e ee aareeee pen eee nas Dae Wl POOR ease eee Ceeeas secs ||anane T. 
749 OP Rete "Pipl ig eer elo Bt TBS |e neces cate ee D. 
750 15 | 8miles east of Great Point, Nan- 15s) Sands. - cre cn cum| sqemes| a= ste Heanor, dD. 

tucket. 
751 15 | 9miles east of Great Point, Nan- ole sie eae Fie ea eno wha a cients | eer arate bs 

tucket. 
752 15 | 8miles east of Great Point, Nan- 20! Nes e2€Ovcs seen dneecael shemale eel eee ‘ 

tucket. 
753 15 | 9 miles east of Great Point, Nan- 10 SAGE, pce esee amos steam Sree 

tucket. 
754 15 | 11 miles east of Great Point, 106 fee 2d ice n an lenes ool eeee see ae i 

Nantucket. : 
755 15 | 12 miles east of Great Point, pin ee: (1 seine ese PBs |lescces lect “ic 

Nantucket. 
756 15 | 15 miles east of Great Point, Cn eae Ce eee PR SS BPS acc 

Nantucket. 
WH 15 | 15 miles east of Great Point, See eeseReetacces facts alava caehacecies 

Nantucket. 
758 15 | 164 miles east of Great Point, BAGO WEEE Ree temas Reape heron: 

Nantucket. 
759 15 | 7 miles east of Great Point, SRC CO HER BER ESSpatin| GS Asai eeienet! cages 

Nantucket. 
760. 15 | 7 miles east of Great Point, Nan- 0 eee CR een ine eine) ae Aes) Peers ROSS 

tucket. j 
761 15 | 74 miles east of Great Point, TOP So s200s ease BRE EREH poesa| eee Faec co 

“Nantucket. | 
762 20 | Off Southwest Ledge, Gay Head SG; Graveliss-sceoe<==-| 002 Uilanosi | 6 | D. 

NE. 114 miles. 3 
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DREDGING STATIONS OF U. S. FISH COMMISSION. 583 

STATIONS FOR 1875—Concluded. 

5 = Temperatures. ; 

s Beige 2 
5 Date. Locality. 5 gq Nature of bottom. 3 F = 

3 = > . & $s = 
s a) A= | 5 ° i") 

“3 a q4/a/al|4 

f (2) ° ° 

763 |Sept. 20 Of Southwest Ledge, $ mile W. 17 | Gravel, sand...... G42 seer 60 D. 
762. 

764 20 pe Souliyest eden ye anal O mar aaserne soe anna et | 5 ese call coe 
of 762. 

765 20 | Off Southwest Ledge, } mile W. Ie tpand. eravel ss 2.2| cs. <|scases 60 D 
of 

766 20 On Southwest Ledge, mileNW. 10 Oh [ISSR EC 0) AR ER Seger Se) [eres Se mre 60 D 

767 20 or Souibwest Ledge, 14 miles 1S) |Sanders-25- <4. 5 GEE | \ieeoca 61 D. 
W. of No.7 

768 20 | 9miles SW. at Gay Head 4-3-5. P| I ee Ce ee Se ee es at ee 61 D 
769 20 8 miles SW. 3 W.of Gay Head..| 20 |....do .............|.....- | Sie | a D 

STATIONS FOR 1877, 1878, AND 1879, WITH HEADQUARTERS AT SALEM, 

MASS., HALIFAX, N. S., GLOUCESTER AND PROVINCETOWN, MASS. 

During these three years the dredgings were carried on from the 

U.S. Str. Speedwell, commanded in 1877 by Lieut. Commander A. G. Kel- 

logg, in 1878 by Lieut. Commander L. A. Beardslee, and in 1879 by Lieut. 
Z.L. Tanner. In 1877, headquarters were first established at Salem, 
and the stations made from there covered the northern part of Massachu- 

setts Bay, and portions of the Gulf of Maine, off Cape Ann. During 

the session of the commission of arbitration on the fishery claims, how- 

ever, the headquarters were removed to Halifax, N.8., and dredgings 

were made in the waters off that coast, from the last of August to the 

first of October. The Speedwell also made a line of stations on her trip 

across the Gulf of Maine, from Cape Ann to Cape Sable, N.S. In 1878, 
with headquarters at Gloucester, Mass., the area dredged over included 

the northern and central parts of Massachusetts Bay, and the Gulf of 

Maine, off Cape Ann. In 1879, the dredging grounds were the southern 

part of Massachusetts Bay, and the Gulf of Maine, off Cape Cod. The 

bottom temperatures in 1877 were mostly taken with Miller-Casella 

self-registering, deep-sea thermometers, but in 1878 and 1879 Negretti- 

Zambra thermometers were used for that purpose. All the tempera- 

tures for 1879 were taken with more than usual care, the thermometers 

employed being frequently compared with a reliable standard. 
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* TEMPERATURE OBSERVATIONS BY THE SPEEDWELL, SEPTEMBER 25 AND 29, 1879. 

REPORT OF COMMISSIONER OF FISH AND FISHERIES. 

| Serial number. 

SCHaAIAaoe tone 

10 

Locality. © 

Long Point (WIN Wasdnile..cace dee. tocc ce ones Se ee eee 
Wiood hind ish tenga mil esees shen oe necconntee Seereeeeeee ee 
Wood End Light NE. 4 mile....-....- bi cticdce sccnctasisacer 
Wood End Light N. 80° E. 2 miles -2-<.. 525222222502 22tie2622 
Wrioodshind MiphtoNga5Ommesiimilesumessss anes ee eee eee 
Wood End Light N-48° B. 53 miles. i... 22(_i.2....-202-3e002- 
Wood End Light Ni 456%R: 74 miles. 22.52 025.1.0.) 228 eee 
Wiood' ind Ticht NS spo7bN 72 miles: ecseser et nee eee seen ee 
Wood End Light N. 66° E. 62 miles..2......2-...-22.-0.6.5.6- 
Wood End Light N. 85° E. 6 miles ...........-.-.- 
Wood End Light S. 75° E. 53 miles . . 
Race Point Light Si710as, 34 miles _ 52.5 Sess senate Le SS 
Race’ Point Light S,45°R:. 43 miles. 2.....5. 220.6 2h bce cee 
Race Point Light $329 EK. 6 milés ©... 52. 222...8) Lae.. 
Race Point Light S. 13° E. 54 miles ...........-- So ean Be Oe ae 
Race Point Light S. 10° W. 6 miles .......2.2.2.sc2-s20-secee- 
Race Point Light S.30° W. 64 miles ......2...02-. 2-00.20. eee 
Race Point Light S.510 W. 84 miles .:...:....0.---.00cs-2s00- 
Race Point Light S.58° W. 93 miles --....2.-.-2..22.-2.2..222 
Race Point Light §. 70° W. 94 miles ........5.---2-.++--sca0-0 
Race Point Light S..66° W. 5% miles 2.....2.2..20.2cc2scne2ee- 
Race Point Light S. 42° W. 54 miles .............-- “pascaosooe 
Race Point Light S.18° W.24 miles .............- 
Race Point Light S. 83° E. 2 miles --...--.-22-2.-. 
Race Point Light N. 16° I. 24 miles... ....--,.-020---) 25 -be008s 

* See pages 37 and 43. 

=| 
3 Temperatures. 

ag a, Fe 
ae anes 
vs . Ss £ 
S 4 ie ee 
A n aa) 

° fo) ° 

HY Nace 553°) 47 
SA ls oe 55 47 
PZ \beSses 59 45 
ae ese oe 2 574 | 442 
PANS oboe 57% | 45 
2 neem 574 | 452 
LORS emteiats 58% | 4675 
CE erooor 58% | 46: 
2a Neos 592 |: 44¢ 
26 693 | 58 |, 44: 
30 694 | 584} 44 
33 66 44... 
34 66 57% | 442 
11 67 58 514 
23 634 | 575 | 52% 
19 623 | 58 49 
26 63 573 | 46% 
28 624 | 57 45 
49 62$ | 57% | 43% 
32 624 | 57 44 
21 64 57 45 
28 62; | 56¢ | 46 
GB) i cocec 574 | 44 
30 61 58 44 - 
27 61 58 
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XII.—REPORT OF OPERATIONS OF THE UNITED STATES STEAMER 
* SPEEDWELL IN 1879, WHILE IN THE SERVICE OF THE UNITED 

STATES FISH COMMISSION. 

By Lieut. Z. L. TANNER, U. S. N., Commanding. 

All bearings true. Distances in geographical miles. 

Prof. S. F. BarrD, 
United States Commissioner of Fish and Fisheries, Washington, D. C.: 

Sir: I have the honor to submit the following report of the opera- 

tions of the Speedwell during the season of 1879: 
The vessel was put in commission at the navy-yard, Washington, D.C., 

at meridian July 1, and sailed for Provincetown, Mass., on the 9th; 

_passed the capes of the Chesapeake on the morning of the 10th, New 

York at meridian of the 11th, arriving in Provincetown at 6.30 p. m. of 
the 12th, three days nine hours from Washington. 

July 16, at 9.45, left Provincetown for Gloucester to get the dredging 

apparatus which was in store at that place. Having taken the neces- 

sary articles on board we left for Provincetown at 6.30 p. m., arriving at 

2.30 a.m. the 17th. Experienced a violent gale and heavy swell while 

crossing the bay. The apparatus was landed at the wharf during the 

day, and at 5.40 on the 18th we left for Boston to procure coal. Arrived 

at the navy-yard at 11.45 a.m. the same day. Took on board 73 tons of 

coal on the 19th, and left at 9 a. m. on the 20th for Provincetown, arriv- 
ing at 2.50 p. m. 

Preparations for the work of dredging having been completed, we left 

the wharf at 9.30 a.m. on the 21st and lowered the dredge at 11.30 a. m. 

in 13 fathoms, Wood End light-house bearing N. 15? E. 103’, the current 

number of the haul being 239. Five hauls were made durmg the day 

with satisfactory results, except the temperature observations, which 

were incomplete, owing to our deep-sea thermometers (Casella Miller’s) 

being out of order. 
I shall not attempt to mention the various specimens taken, as I have 

not sufficient data at hand, and, in fact, their description falls legiti- 

mately to the scientific corps who had charge of the dredging operations. 

We left the wharf at 10.30 a.m. July 22 and lowered the dredge at 11 

a. m. in 25 fathoms, Race Point bearing S. 50° E. 1’. Four hauls were 

taken with dredge and trawl during the day in from 25 to 30 fathoms. 

The work was somewhat retarded by a heavy swell from the gale of last 

night, giving the vessel an uncomfortable motion and making it a mat- 
603 
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ter of some difficulty to keep movable articles in place. Returned to the 

wharf at 6.30 p. m. : 

We were detained in port by a southerly gale during the O34. At 1.30 

p. m. on the 24th we got under way and attempted to use the dredge in 

Cape Cod Bay, but finding the wind and sea too heavy returned to the © 

wharf at 4.30 p. m. 

At 9.15 a. m. on the 25th, the weather being favorable, we went out 
into the channel between Stellwagen Bank and Race Point, where we 
found the swell quite heavy, giving the vessel an uncomfortable motion. 

The dredge was lowered at 10.40 a.m. in 28 fathoms, 24’ N. 11° W. of 

Race Point. Four hauls of the dredge and three of the trawl were 

taken during the day, returning to the wharf at 7.45 p.m. A thick 

fog kept us at the wharf during the 26th. The 27th (Sunday) was ° 

squally and rainy. 

At 8.15 a.m. on the 28th we steamed out to the Fishing edge, a rocky 

patch in Cape Cod Bay, S. 50° W. 7’ from Wood End; the dredge was 

lowered at 10.15. a.m. in 17 fathoms. Nine hauls ea made during the 

day, five with the dredge and four with the trawl. Returned to port at 
6.50 p. m. 

At 8a. m., 29th, left the wharf and steamed outside of Race Point,+ 
lowering the dredge at 10.45 a. m. in 88 fathoms. Race Point bearings 

S. 65° W. 14’.. Five hauls were made during the day in from 73 to 120 

fathoms of water, two with the dredge and three with the trawl. 
‘We were kept in port during the 30th by a thick fog. The weather 

cleared during the night, and, at 8 a.m. 31st, we got under way and 
steamed out to sea, lowering the dredge at meridian in 135 fathoms, Race 
Point bearing S. 82° W. 26’. Four hauls were made, three with the 

trawl and one with the dredge, in from 135 to 42 fathoms. The sound- 
ings in Nos. 267 and 268 do not agree with the chart, and it is possible 

Race Point was mistaken for Cape Cod, when the bearings were taken. 
Returned to Provincetown at 7 p. m. 

At 8 a. m., August 1, we stood out to sea, lowering the dredge at 9.30 

a. ma. in 34 Poa ean Point bearing 8. 12° W. 22’. Seven hauls 
were taken during the day in from 34 to 42 Py boos three with the 

dredge and four with the trawl, returning at 6 p.m. Fires were hauled, 

as the naturalists required the following day (Saturday) to arrange and 

preserve the large number of specimens on hand. 

At 8 a.m., August 4, we left the wharf and lowered the dredge in 9 
fathoms off Long Point, then steamed to the south end of Stellwagen 

Bank and took four hauls of the dredge and one with the trawl in from 

12 to 31 fathoms, returning to port at 6 p. m. 

There have been but few bottom and intermediate temperatures taken 

thus far, and those we have taken are not reliable, owing to the bad 
condition of the deep-sea thermometers. We received some new Negretti 

Zambra thermometers to-day, which seem to perform their work perfectly, 

: 

; 
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so that our observations will, doubtless, bé more satisfactory in the 
future. 

The 5th was spent by the naturalists in preserving the specimens 

procured yesterday. We steamed out of the harbor at 8 a. m. of the 

6th, and lowered the dredge at 10 a. m. in 35 fathoms, Race Point bear- 
ing S. 44° E. 11’. Five hauls were made in from 35 to 45 fathoms, 
three with the dredge and two with the trawl, returning at 6.20 p. m. 

The naturalists were employed during the 7th in preserving speci- 

mens. <A gale blowing on the 8th and a thick fog on the 9th prevented 

our leaving the harbor. 

At 9 a. m. on the 11th we steamed out of the harbor and lowered the 

dredge in 31 fathoms, Race Point bearing S. 86° E. 14’. Hight hauis 
' were taken during the day in from 26 to 31 fathoms, five with the 

dredge and three with the trawl, returning at 6 p. m. 

The 12th was spent in making some necessary repairs about the en- 

gine, and at 4 a. m. 13th we left for Boston to procure coal; arrived at 
10.15 a’m. and made the necessary preparations for coaling. Mechanics 

were sent on board from the navy-yard to make some repairs in the en- 

gineer’s department. The crew were occupied on the 14th coaling ship, 

having taken on board 73 tons. Repairs on the machinery were com- 

pleted at 2 p.m. on the 15th, and at 2.25 we left the yard, arriving at 

Provincetown at 8.45 p. m. 

' The weather was unsettled during the 16th, 17th, and 18th, with 

foggy, rainy weather. During the evening of the 18th the wind in- 

creased to a gale from S.E. causing a heavy swell. in the harbor. Sev- 

eral vessels drifted on shore and considerable damage was done in the 

bay. The sea was breaking over the wharf and vessel at midnight, 

and, fearing the former might not be strong enough to stand the force 

of the sea and the extra strain imposed upon it by the vessel, which 

was lying uncomfortably, surging heavily on her fasts, I ordered steam, 

and at 12.45 a. m. swung the vessel at the wharf, steamed out into the 

bay and anchored. The weather was very thick, the atmosphere being 

filled with mist and spray. At about 2.30 a.m. 19th the wind subsided 

after a furious squall, and at 3 a. m. came out from N.W. in a heavy 
squall, then settled to a moderate gale with clear, cold weather. The 

harbor being sheltered, with the wind from this direction, we returned 
to the wharf at 9 a. m. 

The weather was clear and pleasant on the 20th with light variable 

winds. Although quite smooth in the bay, there was a heavy swell out- 

side, from the gale of yesterday. We left the wharf at 9 a.m. and 
steamed across the bay, where we found the sea sufficiently smooth for 
our purposes, and at 11.20 a. m. lowered the dredge in 16 fathoms, the 

Gurnet lights bearing S. 79° W. 33’. Six hauls were made, two with 

the trawl and four with the dredge, in from 16 to 27 fathoms, generally 

muddy bottom. At 6 p.m. we returned to our wharf. 

The sea was quite smooth on the morning of the 21st, and it was de- 
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cided to resume work outside of the cape. With this object in view we 

left the wharf at 7.45 a.m. and stood out to sea, lowering the dredge at 
11.30 a. m. in: 124 fathoms, Cape Cod light-house bearing 8S. 51° W. 163’. 
Four hauls were made, three with the trawl and one with the dredge, 
in from 118 to 124 fathoms. Returned to the wharf at 8.25 p. m. 

The weather was unsettled and threatening during the 22d, with a 

fresh gale from S.W. on the 23d, detaining us in port. The 24th (Sun- 
day) was cloudy with frequent squalls and passing fog-banks. Monday 

‘25th, the weather was somewhat better. We left our wharf at 8.45 a.m. 
and stood out to sea, lowering the trawl at 10.10 a. m. in 30 fathoms, 
Race Point bearing S. 56° E. 5’. Four hauls were made, one with the 
dredge and three with the trawl, in from 27 to 31 fathoms. The weather 

looking threatening we returned at 3.45 p. m.. 
We were detained in port during the 26th, 27th, and 28th by stormy 

weather. At 9.10 a. m., 29th, we steamed out into the bay and lowered 
the dredge at 9.30 a. m. in 21 fathoms, Wood End bearing N. 33° W. 3’. 
Seven hauls were made in from 6 to 21 fathoms, one with the trawl 
and six with the dredge, returning to the wharf at 4p.m. At 9a. m., 

30th, we left the harbor and lowered the dredge at 10 a. m. in 20 fath- 
oms, Race Point bearing N. 3° W. 1}. Five hauls were made, three with 

the trawl and two with the dredge, in from 25 to 30 fathoms. Re- 

turned to the wharf at 3 p.m. 
Monday, September 1, at 8 a. m., left the wharf and ie out to sea, 

lowering the dredge at 11.30 a. m. in 67 fathoms, Cape Cod light-house 
bearing S. 99 W. 10’. Five hauls were made in from 45 to 83 fathoms, 

one with the dredge and four with the trawl, returning at 7.45 p. m. 

We were detained in port during the 2d, 3d, 4th, and 5th by unfavor- 

able weather, and were obliged to leave the wharf and anchor in the 

bay on the 4th during a S.E. gale. At 8a.m.,on the 6th, we steamed 

to the vicinity of Stellwagen Bank, and at 10.25 a.m. lowered the dredge 

in 17 fathoms, Race Point bearing S. 11° W. 7}. Hight hauls were — 

made in from 17 to 28 fathoms, three with the dredge and five with the 
trawl, returning to the wharf at 6.10 p.m. 

We were detained in port repairing trawls, &c., on the 7th, and by 

stormy weather on the 8th. At 7.15 a. m. on the 9th we left the wharf 

and steamed across the bay, lowering the dredge in 7 fathoms at 10 a. 

m., the Gurnet lights bearing N. 30° W. 13/.. Seven hauls were made 

in from 7 to 18 fathoms, three with the dredge and four with the trawl. 
Returned to the wharf at 7.05 p. m. 

We left the harbor at 8.15 a. m. on the 10th, and lowered the trawl at 
meridian in 94 fathoms, Cape Cod light-house bearing S. 22° W. 14’. 

Three hauls were taken in from 94 to 130 fathoms. Returned at 9.45 p. m, 

At 5.55 a.m., on the 11th, started for Boston for coal, arriving at 10.40 
a.m. Commenced coaling about 1 p. m., finishing at 2 p.m., on the 
12th, having received 86 tons. ‘Mechanics from the navy-yard were em- 

ployed repairing machinery. At6a.m., 13th, left the navy-yard, and at 
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8 a. m. lowered the dredge in 16 fathoms, Minot’s Ledge light-house 
bearing south 34’. Seven hauls were made in from 16 to 30 fathoms, 
four with the trawl and three with the dredge, arriving in Provincetown 
at 6.25 p.m. The work was seriously interrupted during the latter part 

of the day by heavy winds and sea. 

Monday, September 15, we left the wharf at 9.20 a. m., and low- 

ered the dredge at 10.30 a. m. in 104 fathoms, Billingsgate Island light- 

house bearing S. 53° E. 4’. Seven hauls were made in from 7 to 15 

fathoms, four with the dredge and three with the trawl, returning at 
6.10 p.m. It rained heavily during the 16th, with a fresh breeze from 

S.W., detaining usin port. The 17th commenced with overcast weather 
and moderate breeze from N.E., clearing up during the day. At mid- 

night we left the wharf and stood out to sea, lowering the dredge at 6 

a. m., on the 18th, in 105 fathoms, Cape Cod light-house bearing S. 86° 
W. 30’.. Six hauls were made during the day in from 70 to 108 fathoms, 
four with the trawl and two with the dredge. At 8.40 p. m. anchored 
off Chatham Light in 7 fathoms. Got under way at 5 a. m., on the 

19th, and lowered the trawl at 6 a.m. in 73 fathoms, Chatham light-house 
bearing N. 45° W. 23’. Eight hauls were made in from 74 to 70 fath- 

oms, six with the trawl and two with the dredge. Returned to Prov- 
incetown at 9.15 p. m. 

The 20th we remained in pare drying and repairing dredging appara- 

tus, and were detained by unfavorable weather until 7 a. m., on the 26th, 
when we stood out to sea and lowered the trawl at 8.30 a. m., 46 
fathoms, Cape Cod light-house bearing S. 32° W. 5’. In heaving in, 

the rope parted just as the trawl reached the surface; the trawl was lost. 

We bent another one and lowered it at 10 a.m. in 46 fathoms, Cape 

Cod light-house bearing 8. 75° W. 64’. The rope parted again while 

heaving in. The spot was buoyed with the intention of grappling for 

the trawl. 
The breaking of the rope was a surprise, as it was a new 34-inch 

Italian hemp rope (at least we bought it for such), and should have borne ° 

a working strain of ten thousand pounds, whereas our hoisting-engine 

would not lift a third of that weight. The work was continued with the 

dredge during the day, making four hauls in from 46 to 96 fathoms, re- 

turning to Provincetown at 6.30 p. m. 
We left the wharf at 7a. m., 27th, with grapnels, &c., prepared to drag 

for the trawl. When we arrived near the spot we discovered our buoy 

and line on the deck of a schooner—they had picked it up during the 

morning. The exact location of the trawl was now unknown, but we 
dragged for several hours as near the spot as we could get by bearings, 

&c., without success, returning to Provincetown at 3 p. m. 
Upon examination the rope was found to be very inferior in quality, 

and, a test being applied, it broke twice with a strain of less than two 

tons—probably not more than one. 
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The loss of our trawls brought the season’s operations to a summary 
close, leaving a very interesting portion of the coast unexplored. 

It will be seen by reference to the accompanying chart that the coast 

between Chatham and the Cape has not been examined. It was our in- 

tention to have done so, and, had it not been for the loss of apparatus so 

late in the season, it would have been accomplished. It was with much 

regret that we left this portion of the work incomplete, not only that it 

is prolific in marine life, but the steep slope of the projecting coast has 

caught the germs of various species of more northern fauna borne down 
by the Polar current which impinges upon this portion of our coast, and 

the low temperature of the water has completed their development. 

Monday, September 29, we left the wharf at 7 a. m. and spent the day 
in taking serial temperatures, running a line across the bay to the vicin- 
ity of Plymouth, thence to the southern end of Stellwagen Bank, and to 

the eastward to 50 fathoms of water, then through the channel between 
Race Point and the bank, returning to port at 7.10 p. m. 

It would be desirable, and it was our intention, to extend this series 
of observations considerably, but we were delayed much during the 

month by unfavorable weather, and the time had now arrived when the 
season’s work must end. 

We took on board the apparatus belonging to the United States Fish 

Commission on the 30th, and returned it to Gloucester October 1; leav- 

ing the latter place at 9.30 a.m. on the 2d, we arrived at the navy-yard, 

Boston, at 12.30 p.m. Commenced coaling at 1p. m.; mechanics from 

the yard repairing machinery. Finished coaling at 3.30 p. m., 3d, Me- 

chanics completed repairs at 3 p.m.4th. Left the yard at 4.20 and ar- 

rived at Provincetown at 10.20 p. m. 

Monday, October 6, we took on board a large number of marine speci- 

mens in tanks, the results of the season’s work, a portion of them to be 

delivered to the Peabody Museum at New Haven, the remainder to the 
Smithsonian Institution, Washington, D.C. Everything was on board 

and properly.secured at 8p. m., and, at 5.40 a. m., 4th, we left Provinee- 

town and proceeded to sea. Passed over Nantucket Shoals at meridian ; 
passed Point Judith at 11 p. m., arriving at New Haven at 9.45 a. m. on 

the 8th. The articles consigned to the Peabody Museum were landed 

during the day, and, at 5.45 a. m., 9th, we left New Haven, passed Hell 

Gate at 1.30 p. m., arriving at the navy-yard, New York, at 2.30 p. m., 

where we stopped to fill our tanks with fresh water. 

We left the navy-yard at 5.30 a. m., 10th, passed Barnegat at 1.05 p. 

m., Absecom at 4.30 p. m., Cape Charles at meridian, 11th, and anchored 
for the night in Cornhill harbor at 10.20 p.m. Got under way at 4.45 

a.m., 12th, and arrived at the navy-yard, Washington, at 4.30 p.m. The 
articles consigned to the Smithsonian Institution were landed during 

the 13th, which completed the duties of the “Speedwell” under the 
United States Fish Commission for the season of 1879. 

The vessel was subsequently ordered to accompany the United States 



TANNER—DREDGING OPERATIONS OF SPEEDWELL IN 1879. 609 

steamer Nipsic to Norfolk, Va., and left the navy-yard in company with 

that ship at 7.45 a. m. on the 16th, returning on the 19th, and was put 

out of commission at meridian, October 24, by order of the honorable 
Secretary of the Navy. 

RECAPITULATION. 
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Date. 

Aug. 
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+ No results from No. 284, and no record kept. 
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States steamer Speedwell, 1879. 

than 0°.5. Instruments read to nearest 0°.5. All bearings true. 

Temperature. 

Z Character of c A Implement g aaa wetter. Wind. | Drift. Leen 
8 i Intermediate. = S 

Stel hte a laA 

° ° 

70 67 [thin Be aceaes| ecco eee sooseoud on Dredge 
69.5 | 67 See OO Mr a= sees acei~cet| onsen emis Trawl 
~eeaan||ensene soci) sdoccessa| Seeasocrse|esenascons| Dressler 

/ 72 67 Dettn SSsc opened Bese Saasenl BSeeooeace Trawl. 
69 65. 5 = Ai Sa cetestal E eEeees ea ene Do. 
70 58 18 Kisstaodscce|Mesboesoas| sesecomese Dredge and 

trawl. 
Sep oe Cerne eeedo Do. 
by anne aaeoee ---do Do. 
66 63 = do Do. 
66 63 .--do Do. 
66.5 | 63 crs. S Do. 
65 62 cael Trawl 
66.5 | 62 ers. 8s. G Do 
66.5 | 60 2 ee Dredge 
66 62 f.g.s.G@ Trawl 
72 65 SSAC SOOSOOE. Dredge. 
95 65 SS) seaesaysasad- Do. 
76 66 Risseosoet seces Do. 
78 68 do Do. 
73 68 --do Do. 
2 64 Ws fee See ee Trawl. 

71 64 b. m Do. 
7A 65 --.do Do. 
74 66 ---do Do. 
7L 65. 5 *=<do Dredge 
71 65. 5 S50) Do. 
71 65 S500 Trawl 
71 65 Gavicneetesbes Do. 
71.5 | 66.5 b.m 

70 68.5 ----do Dredge. 
71 67.5 -.do Trawl. 
70 GE Saab sateen = celtase sis arse an] O80) | DorD|| Grane sicecs sc cce Do. 
71 64.5 b.s.and G .... Do. 
70 60 fiy.s Dredge. 
70 67 y-8 . | Trawl. 
69 67 CLs. ya8)and|G.|oo. ces WNW. | Dredge. 
73.5 | 68.5 CTSiyos Dkushel cs codse! SE. Do. 
72 66. 5 Feect (Cy Sees Seceenebee SE. Trawl. 
71 66 fsyasubkkeshe7 nen ose as. SE. Do. 
74 74.5 SE. Do. 
70 69.5 SE. Dredge. 
74 63 6:5 £2440) See cecce os 44 W. Do. 
71 63. 6 f-52° 44 'W. Trawl 

j i W. Dredge 
W. i) 
W. Do 

NW. | Dredge 
NW. Do 
NW. Trawl 
NW. Do 
SE. Do 
N. Dredge. 

SSW. Trawl. 
N. Dredge. 
N. Do. 
N. Trawl. 
N. Rake dredge. 
N. Dredge. 
ING Trawl 
S. Dredge 
Ss. Do. 
S. Trawl 
EK. Do. 
Na. Dredge. 
Nd. Rake dredge. 
Ww. Dredge. 
W. Trawl. 
Ww. Do. 
SE. Do. 
SE. Do. 

65 61 15 f-48°.5..... chaweeeee 43.5 SE. Do. 
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Date. 

Aug. 

Sept. 

oo —K— 

Bown onnaan AAAAGAH RH 

Thermometer used. 

umber of ob- servation. 

i 

Water, N. Z., 43227_. 
=.d0': aoe 

“| do 3 
FIRS NO 
Pe nOOMe a 
f> ido 
ec Ones 2 
a. LOO) Hees aese ides see 315 
PP Oma seonse eee ecalolo 
ees LOMAS ae anaes 317 
Water, N. Z., 43230. .| 318 

eae GOs oes OLD) 
EK ear et oe 320 
Oy ae cten cee 321 
PET do) so asec | 322 
uaa 6 Vc Me gener ee 323) |. 

100 wise ce nteen ees | 349 |. 
SCO se saeeeseeaees 350 |. 

(aoe Oct teen calee case POOL 
|....do eeweias 352 

on OO cs ses ckieweecces 335 | 
200 cis tenes cece cee 336 

Sec Qua sees Hee ine 337 || 
BOO Wiscsadeeemone all woo © 
GO sas aauescincce ae 339 

Veen ON teense s oe 340 |. 
SE la) eta tce aes aKa |e 

oe aC Oicinsneapacets sour eee 

Locality. 

} Race Pomtbieec.tocen\--- 

Gape Coa Dichte=2-.-- 

Race Point Light 4oSeei0 
Billingsgate Island Light S. 

al 

Cape Cai Die ht i= eae 

wo a ee esr 

Record of dredging of United States 

Time. Tide. 

°o ‘ 

Sesh 54| 12.55 p.m-...| Flood... 
5 of | | 1-30p.m U2 -|-eedoyaeee 

4| 9.30 a.m ...|-..do jsf: 
1) A000 atm) 225) eedormee 
22 | 11.00 a.m ...|...do 2s: 

., 34] 11.30 a.m ...| H.W zc. 
fey (6) 12515 p-am' es ep eae 

2 We3 7 || 1255 p.m ee eee Ore 
ey Ola Lo Pee oan One 
-, 12| 10.00a.m ...| Flood.-- 

-, 2s | 10:30am 2. o|ceedorsse 
oy | 5 a Soe Ones 
sy) 22) 12°80 p.m ee ieee 

62 H., 1 1155p. m)s-2 ebb eee 
stefoeh ag ON iies LO) | | sales Oberena ie Flood... 
sac. GOW, 11 12/30. mi 5 | PEC Weer 

2W., 11 1.30/'p.m .-.| bb cee 
8W.,13 | 2:50 p.m -<-\-e.dos: 
4 W..; 12.5)" 4.15)p. m2 -2|s2-d0j-e= 
1DW., 72) 10:25 a.m. Flood. . 
TL We, 625) 19°10\a.m Beale oreee 
1 Wi, 54/1215 pl mo peed areee 
S°W:., 63") 12:45 pine. - |e ores 
2W.; 5s)| 1:45 poms aeedomee 

) 6 K., 595] 2:40pm. ee Oneae 
5. 18 H., “5% |’ 3:30) pom). -4|eeedore 

28E., 54} 4.15p.m.-..| H.W .. 
---N.30 W., 1%] 10:00 a.m ..-| Ebb) <== 
---N.40 W., 22 | 10:45 a.m . --\22 dose 
so-N. OS °W., 42) 10-4500 m2. seo ane 
---N.66 W., 64] 12.30 p.m ..-] Flood... 
---N.67 W., 34| 1.45 p.m-...}...do ... 
BOONE Behl iiiay 3.00\piam- = |pe- C0) mae 
=== N68. W., 99) \c4-00spim aed ones 
--. 22 W., 14 || Meridian .22/9--do).2- 
spe 33 W. 14 5p. I oe peed oneee 

5 W. 3.45'p- mee 20s 
seis 8,008. m 2 le Ove 

Stree 9.30 a.m ...| Ebb -.. 
: 10:40/a. im) 2-|-eedoveee 

oO Wi 11.50 a.m . =O. Joee 
-.-9. 36 W., 13) | 12.55 p.m - sCOVSsse 
...8. 56 W., 134] 3.15 p.m... | Flood 
US! 74) G6e| 4:40ipim 25 |eeedomen 

53 E., 4 | 10.20 a.m . I. Wires 
S. 78 EH, 5 | 11-20 am). -|se bbe 
74 E> 6)| 12/30 a.m Lee|eeedomes 
-06E., 7%| 1.40'p.m-..-|-..do -2- 
-o6H., 7%) 2.15 p.m- 5-00) 1 
48. Ei, 5% |. 2.40 pam! -.-|e=donmee 

S: 63-E., 52)" 4.20) p.m |e. OOmee 
. 86 W., 30 6,05 a.m. ~<a sWieee 

S. 88 W., 30 7.15 a.m ...| Flood... 
. 89 W., 36 9.15 a.m - £2 d0Uss 
-86 W., 21 | 11.40 a.m - 2 COvss. 
.84.W., 20 | 1.30\p.m--.|) Hi Wise 
Oe LD 4.00 p.m - Ebb ..- 

IN. 45) W..,, 2%)|. 6.00! a. asc pee Ones 
00 W., 44) 6:30\a.. mi) - Rene os 
-67 W.;, 54)| 7.30a.m.. oO Osaee 
.84W., 6 8.00 a.m . Paes 4 

. (8 W., 64) 8.30 3,.m -2-|22-do)as 
.75 W.,12 | 10.00a.m ...| Flood... 

N. 72. W.,16 | 11.45 .acm = 22|f22dosee 
West.... 21 1.30 p.m . -C0) ie 

. 32 W., 6 8.30 a.m ...| Ebb ... 

75 W., 63] 10.00 a.m ...|..-do ... 
Ta Wie, thd O0 fa om) obs Ores 
12) Wing of, || 10550'a. mm! = 5.00) ase 
Sb Wi, Le 115 pemiee | oe d0isee 
85 W:,) Us| oadesec chests ss] sacm eee 
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steamer Speedwell, 1879—Continued. 

ne 
ee 

Temperature. 

4 Character of . “ Implement 
8 ¢ 2 a bottom. Wind. | Drift. used. 

2 oa Intermediate. = = 
“7 = =) 

q | nw ea) QA 

° @ Faths. c 
64 61 VS PHA 108 Se cise s teres 41 E. Whe Dredge. 
66 61 4A F540. on ot ey eee 41 SE. W. Trawl. 
63 Gti lGBeBen aacmap smn Sdcsoass 48 W. E. Dredge. 
(Ae | Gel AAR s5 Ss aReoeosessasesss 49 W. E. Rake dredge. 
65 62 SEG09) Sees emctneccren. 50 SW. E, Do. 
64 61 Sit=608. dose ane 55 Sw. E. Do. 
67 GLso yet seuceescee an eeeeee ce 61 SW. E. Do. 
66 Gos Si leoas cose oee sr aaiaeeeecteee 56 SSW. E. Trawl. 
69 62 Jockos Jeeta ees ece Oo SSW. E. Dredge. 
59 60 1B} ta oe ee ae 45 NE. WSwW. Do. 
61 61 TA Doo um cm mee ate aioe 44 NE. WSW. | Trawl. 
60 60S Sr PMS 520: 58 ao eee 45 NE. WSW. | Do. 
63.5 | 61 1 Cp io eee ee GaaserteS 44.5 | .| North’ly.| South’ly. | Rake dredge. 
65 61 TAS Seva ae eit | 44.5 North’ly. E. Trawl. 
66 60 17 {449-34 f- 419-50 £419) 40.5 SW. NE. Dredge. 
67.5 | 58 15f-50°-30f-42°-45f | 40.5 SW. NE. Trawl. 

419.5. 
67 61 QOT=EaD” as we: hicteiew ste 41 SW. NE. Do. 
67 60 AOE AO ee ree ae ae aes | 40.5 | 80 &: i eas ae ee S. by E. North’ly. Do. 
70 59 QUT ASIC Se ones et W2Ol Sulton et sae dOuer seep sb SW. SE. Agassiz trawl 
(i ioe (OD) ie eee tae Sass eae ee ee 44.5.| 17 ers. s. bk. sh. . NW. NW. | Dredge. 
72 COG eases See eer SEES y Op) Pintess Dias eee NW. NW. Otter trawl. 
Bison 60) “s/4e2o. 225 seme ? 20 fies ee =| eeeaN= NW. | Rake dredge. 
68 60 13 f-51° | 42 26 3 Ce ee NW. NW. Trawl. 
67 60.5 | 14-549. 28 ae br. S. bk. NW. NW. Do. 

70 61 AR SIORE Ce ee ceemeaecs 42 28 foe br.S.sh...| NW. NW. Do. 
71 61 TA POH SORE Mt se ae shee 43 Dae |e d Gees 8s ee = NW. NW. Rake dredge, 
74 61 12 £55008. oo eee 42 27 AOS: SP ee sece NW. NW. Agassiz trawl. 
62 61 5it—609 oan. asec isha) Uf Siem. My 2s. SSW. SE. Dredge. 
GON kG les wt 5-500. Sess cee ase eete SOM sl Mite saliomiSAS Denese. SSW. SE. Trawl. 
70 62 ILENE FEAST 47 16 Tease eee ee SSW. SE. Dredge. 
71 62.5 | 5f-62°.5-10f-355° ....... 49.5 | 18 Stee tere ace NW. SW. Trawl. 
75 63 5 f-63°.5-10 f-55° ....... AAS AGae hee COncecoceeclt SN SE. Do. 
66.5 | 63 STR640 0 aw ecean's 49 14 ERO seen ee IN Ws SE. Dredge. 
66.5 | 63 | 5f-63°-10f-400.5..._... 41 15.5 MISS eee NW. SE. Trawl. 
Ganon 5S: O) |PoO0t—440s Seer sour ence 41.5 | 94 id Geese NNE. NNE. Do. 
63 57 25 f-460-50 £450 ....... 41.5 |116 LeeNOO SoJscbee5 NNE. INE. Do. 
64 57.5 | 25f-45°-50 f-439........| 42 130 MO soaceee NNE. NW. Do. 
60 62 I) EGY Oe ee eee ee Pe 47 16 's. bk. spk. sh..-| SSW. SE. Dredge. 
66 62 5 £-619.5-10 f-52°0 .......| 45 22 Re shies een SSW. SE. Trawl. 
65 61 SiE=GIOl bee oe ee eee eee 46 20 Ss bEaspke SSW. SE. Do. 
66 62.5 |, 10£-599-15f-519.__..... 46 GSO NSaGetece oss e ce: SE. SE. Dredge. 
68 61.5 | 10f-520-20f-470_....... 44 26 SOM eons SE. SE. Otter trawl. 
72.5 | 61 10 f-59°-20f-48°....._.. 43 31 brah Sossceos- SE. SE. Dredge. 
67 62. 5 hme be ae aie eae e 43 30 PANO ook SE. SE. Agassiz trawl. 
61.5 10. 3 Ss. SE. Dredge. 
61 14 NW. SE. Trawl 
76.5 7 NW SE. Dredge 
66 7 NW. SE. Do. 
66 7 NW SE. Do 
65 7. NW. SE. Trawl 
65 15 NW SE. Do. 
67 NW. NE. Dredge. 
65 NW. SE. Trawl. 
62. SSW NE. Do. 
63 SSW. NE. Do. 
66 SSW. NE. Dredge. 
65 SW. NE. Trawl. 
63 SSW. N. Do. 
63 SSW. ING Do. 
63.5 SSW. N. Dredge 
63 SSW. N. Do. 
64 SSW. N. Trawl. 
61 SSW N. Do. 
66 SW. NE. Do. 
61.5 a Do. 
58 54 BOP GOR S aoe eee ees 46 46 Do. 

64 55 5 TAD 4O Meee oases esac 46 46 Do. 
59 54 Ties) Oe eee se eoas 43.5 | 46 Do. 
59 54 HOP 510 ee ee es Sees oe 43.5 | 46 Dredge. 
Boma LO Tan spo toOse ae cere oosees 44 | 94 Do. 
Sooke Sasa (SS eS eae ae Dee Tey 96 Do. 
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The following abbreviations are used in the foregoing report and tables: 
+. Dredge. Used on the chart. 

© Trawl. Used on the chart. 

Lt. Light, or light-house. 

Pt. Point. 

H. W. High water. 

L. W. Low water. 

©, Over figures—degrees. 

‘, Over figures—geographical, or sea miles. 

Abbreviations of bottoms. 

M., or m., for mud. bk., for black. 
S., for sand. wh., for white. 
G., for gravel. yl., or y., for yellow. 

Sh., for shells. gy., or g., for gray. 

P., for pebbles. bu., or b., for blue. 
Sp., for specks. gn., for green. 

St., for stones. br., for brown. 
ht., for rock. fne., or f., for fine. 
O., fer ooze. ers., for coarse. 

brk., for broken. 

The following examples will illustrate the use of the abbreviations of 

bottoms: ers. yl. s. bk. sp. brk. sh.—coarse yellow sand, with black specks 

and broken shells. Bu. m., or b. m., blue mud. 
Very respectfully, your obedient servant, 

Z. L. TANNER, 

Tnieutenant, Commanding. 
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XII.—THE POLLUTION OF PUBLIC WATERS BY REFUSE FROM 
FACTORIES. 

IBY. Ch) TOLKE* 

[From Circular No. 6, 1879, of the Deutsche Fischerei-Verein, Berlin, December 31, 
1879. ] 

Our modern industry, which is steadily progressing from year to year, 

needs, above everything else, water, and its use is keeping step with the 

growth of industry. Rivers and brooks are the principal sources of sup- 

ply, and they again receive the water, after it has been used, in an im- 

pure condition, either direct or indirect. 

Water which has been used by factories is generally warm and con- 

tains numerous particles of refuse, e. g., coloring matter, lime, alkaline 

salts in various combinations, remnants of plants, slime, &e. It will be 

evident that large quantities of such refuse will pollute rivers and brooks 

to such a degree as to render pisciculture impossible and to make the 

water unfit to be used for drinking by either man or beast. 

Phenomena of this kind have been observed in all industrial districts; 

brooks and rivers have lost the fish which formerly were numerous, the 

water has become turbid, and during the warm season the air is filled 

with miasmatie effluvia which are both disagreeable and unhealthy. 

An investigation of our smaller rivers and brooks would furnish in- 

controvertible proof of the growth and magnitude of the evil, and show 

the necessity of immediate relief. 

The complaints concerning the refuse water from factories are grow- 

ing louder and more numerous from year to year and cause many law- 

suits. 
In fighting this pollution of our waters the authorities have nothing 

to back them but the law regarding private waters of February 28, 

1843, where it says: “The water used in dyeing, tanning, fulling, and 

similar establishments shall not be let into a river, if thereby the amount 

of pure water is diminished or the public is seriously inconvenienced.” 

Although this paragraph can be construed in various ways, it cannot, 
even if it is strictly carried out, remove the evil, for it is exceedingly 

difficult to furnish the necessary evidence, as is proved by the many 

wearisome and disagreeable lawsuits which have been engaged in on 
account of this very paragraph. Even if the lawsuit is decided in 

* Ueber Verunreinigung der éffentlichen Gewdsser durch Fabrikabgdnge.—[ Translated by 

HERMAN JACOBSON. | 
619 
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favor of the plaintiff, the only result is that a fine is imposed, the cause 

of the trouble remaining just the Same as before. This law is frequently 

used for no other purpose but to extort money from the manufacturers, 

and I know several cases from the province of Saxony where millers 

and others entitled to the use of water-power have appealed to this law 

simply for the purpose of obtaining some money. It is self-evident that 

such a law is of no benefit to the general public, and that it cannot pre- 
vent the pollution of public and private waters. 

My object in this article is to show that many industries may, without 

any detriment to themselves, diminish their consumption of water very 

considerably, and that it will even be to their own advantage to entirely 

avoid the pollution of public and private waters. Among these indus- 

tries I include sugar refineries, starch factories, distilleries, breweries 
and malt-houses whose refuse-water is strongly impregnated with 

organic natter and causes most of the complaints. 

The manufacture of beet-sugar, with which I have been familiar for 
many years, shall form the subject of a special investigation. This im- 

portant industry, probably the most important of our agricultural indus- 

tries, has, thanks to a sensible protective tariff and a rational system of _ 

taxation, developed from very small beginnings to its present vast extent. 

This important industry certainly deserves to be protected in the 

interest of the national finances and agriculture ; but it cannot be denied 

that this growing industry is the very one which contributes the largest 

share to the pollution of our brooks and rivers, particularly as it con- 

sumes an enormous amount of water. 
It will be easily understood, therefore, why the complaints from the 

beet-sugar manufacturing districts are so numerous and well founded, 
and every impartial witness will have to coneede that the brooks and 

rivers of those districts produce a very disagreeable impression not only 

on the eyes, but also on the olfactory organs. Such polluted brooks 

and rivers are, of course, entirely unfit for fish; but, what is worse, 

their water cannot be used for drinking and for agricultural purposes. 

I will only mention the Bode, Selke, Haltemme, Aller, &c., and the 
brooks flowing into these rivers, as well as the Bruchgraben, near 

Oschersleben. 

The consumption of water by a beet-sugar factory worked on the 

principle of diffusion shows the following per centage on the weight of 

the beets: 
} Per cent. 
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A sugar factory using every day 400,000 pounds of beets and working 
for 20 hours will, therefore, consume the following quantity of water per 

minute : 
Liters. Cubic feet. 

Se TTERNC IAAP OYe.s is QR eo) On 83.338 = 2.7 
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AUC MES Ueign ects hh eee ee eee 2,531.00 = 81.85 

A factory using anually 7,009,000,000 pounds of beets will therefore 
consume the enormous quantity of 1,435,000 cubic feet of water. This 
mass of water is taken either directly or indirectly from public brooks 

and rivers, and after having been used is returned to them in slightly 

diminished quantity, but having a temperature of some 40° Réaumur, 

and containing organic matter and alkalies of every kind. 

The high temperature favors the disintegration of organic matter, 
produces fermentation, causes the formation of alge and fungi, becomes 
fatal to animal life, and fills the air with miasmatie effluvia. 

It is possible, however, without any detriment to the beet-sugar in- 

dustry, to diminish the consumption of water by one-half, as has been 

tried very successfully in factories where water was scarce. 

This saving of water is accomplished by— 
1. Working the diffusing apparatus by compressed air instead of 

water. By this means (always supposing a daily consumption of 400,000 

pounds of beets) 191 liters, or 6.66 cubic feet of water are saved every 

minute. 

2. By using for washing, generating of steam, and refining the con- 

densed water from the two boilers, and thus saving 375 liters = 12.15 
cubic feet. 

3. By regaining two-thirds of the condensed water from the boilers, 

and by cooling the water to the temperature of the air by means of a 

suitable apparatus, 1,135.5 liters, or 36.6 cubic feet of water are saved. 
The total saving per minute is, therefore, 1,205 liters; 7. e., one-half 

of the quantity consumed. Practically, the saving may be less, but 

certainly not less than one-fourth of the quantity consumed, 7%. e., 600 
liters per minute. 

It is evident, therefore, that it would be a great gain if all beet-sugar 

factories could be compelled by law to introduce the saving system. 

There could certainly be no objection to this, if we consider that many 

factories have to follow this system, simply because they have not enough 

* water. 
«Polluted waters,” properly so called, must be carefully separated 
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from the condensed water which is to be used again. These * polluted 

waters” may be classified as follows: ‘ 

1. The water used in washing the beets, containing small particles of — 

soil, leaves, and pieces of beet. 
2. The water flowing off from the beets after they are cut, containing 

many slimy particles. 
3. The water coming from the purifying process through carbonized 

bones, containing salts of every imaginable kind, lime containing phos- 

phoric acid, combinations of ammonia, &e. 
4, The condensed water from the first boiler, containing a good deal 

of ammonia. This water may, of course, be used for washing beets, 
only it must not pass through the purifying apparatus. 

5. The so-called “purifying water,” which is thoroughly saturated 

with lime, sugar, dirt, &e. 
These polluted waters must be led into large basins, large enough to 

give the water time to become clear and pass through a process of fer- 

mentation, by which the insoluble organic particles sink to the bottom. 

If the water-saving system has been introduced, a factory working 

400,000 pounds of beets per day needs only six connected basins about 

10 meters long, 2 meters broad, and 14 meters deep. These basins may 

be simple earth-pits without any plastering. 

All sugar factories already possess similar basins, but they are all 

too small and arranged in an impracticable manner, so as not to allow the 

water sufficient time for becoming clear and for fermenting. The first 

expense is considerable, but the interest and amortization is fully cov- 
ered by the amount of manure thus gained. The water flowing out of 

these basins is somewhat turbid, and must not be allowed to enter the 
brooks and rivers, as is mostly done now, but should be led over fields 
and meadows, and, after having thus been filtered, flow into the public 

waters. 

The sugar manufacturers fear that similar legal restrictions will prove 

detrimental to their industry, and that the burdens which they would 

have to bear in the interest of the general public would prove too heavy. 

But this idea is erroneous, for the irrigation with refuse water would 

prove a great advantage to the factories. 

A factory using 400,000 pounds of beets per day has enough refuse 

water to irrigate an area of 20 hectares. Such an area would produce 

20,000 to 30,000 pounds of the best hay, and would therefore represent 
a value of 750 mark=$178.50. The irrigation is by no means confined 

to the immediate neighborhood of the factory, for by means of a steam- 
pump and pipes the refuse water can easily be led to the most suitable 

place. Such an apparatus would not be as expensive as might appear 

at first sight, as the necessary steam-power would already be found in 

the factory itself. The cost of an irrigated area at a distance of 2 kilo- * 

meters from the factory would, according to a very careful estimate, only 



TOLKE—POLLUTION OF WATERS BY FACTORY REFUSE. 623 

be about 30,000 mark=$7,140. This sum would be distributed as fol- 
lows: 
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In making this calculation we have not taken into account the great 

advantage of having a large quantity of good hay, which is much needed 

in all sugar factories. The manufacturer, who is generally a farmer, can 

give his cattle larger quantities of better hay than hitherto; the cattle 

will enjoy better health, and he will have more animal manure, thus 

saving the expense for artificial fertilizers. Those factories which are 

worked by a joint-stock company could then give a meadow-area to each 

one of the stockholders in proportion to the amount of stock held by 

them. 
The well-known civil engineer, A. Elsasser, formerly of Loburg, now 

of Magdeburg, has most successfully introduced a filtering apparatus 

for the refuse water in the sugar factory at Roitsch (province of Sax- 

ony), and any one interested in this question may there convince himself 
that the water becomes perfectly clear and odorless. The apparatus at 

Roitsch, however, is too small, and with the same amount of water twice 
the area could be irrigated. 

Mr. Elsasser wants, for successful irrigation, a very level ground with 

tolerably loose soil, so the fluid parts of the manure may be evenly dis- 

tributed. The area which is to be irrigated should be drained at the depth 

of about one meter; the drain-pipes should lie close together, and be so ar- 

ranged that the water may flow off easily. The chemical substances con- 

tained in the refuse water should penetrate the soil only to a compartively 

small depth, in order to let the further disintegration take place under 

the cover of the soil, so that the nutritious matter which has assumed a 
gaseous form may be assimilated by the soil, and thus find its way into 

the roots of plants. In this manner the soil is always ready to receive 
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new refuse water. Mr. Elsasser, whilst living at Loburg, has very suc- , | 

cessfully made 250 hectares of aftificial meadows which are irrigated 
with refuse water from several starch factories. In the potato-starch 

factories, mostly located on light soil, the advantage of irrigating with 

potato-refuse water is very evident, for formerly it flowed into brooks 

and rivers and made the water unfit for fish. Whenever a new starch 
factory is started intelligent farmers in the first place look to the possi- 

bility of irrigating their meadows with the refuse water, and of thus 

gaining a hitherto unknown wealth of good hay, and the gain from the 

factory itself only seems a secondary consideration. The best and most. 

surprising specimen of what may be accomplished by constant irriga- 

tion with potato-refuse water may be seen at Knoblauchshof, near Lo- 

burg, the property of Counsellor Friedrich Knoblauch, of Magdeburg. 

Here may be seen the largest starch factory in Germany, and by the 

system of irrigation with potato-refuse water 50 hectares of entirely 

unproductive land have been transformed into magnificent meadows, 

yielding 25,000 pounds of the very best hay per hectare. The plans for 

this establishment have all been made by Mr. Elsasser. 

Distilleries, malt-houses, and breweries may of course use their refuse 

water in the same profitable manner; the area to be irrigated need not ° 

be very large, but the expense of making the necessary arrangements 

will be amply repaid. ’ 

After carefully examining this whole question in all its bearings, I 

have arrived at the conviction that there will be no risk whatever if 

the government were to prohibit all factories from letting their refuse 

water flow into public waters in an unfiltered condition. A period of 

two to three years should be granted for making the necessary changes, 

and by appointing a commission of competent men the factories should 

in every possible way be assisted in the work. 

Cities and villages should be absolutely prohibited from making rivers 

and brooks the receptacles of all the filth from their sewers. All exer- 

tions to revive our fisheries will be in vain if we cannot give the fish 

what they need above everything else, viz, pure, wholesome water. It 

must also be taken into consideration that as matters stand at present 

an enormous amount of valuable manure is absolutely lost in the refuse 

water from our factories. If the system of irrigation by refuse water 

from the factories and the sewers of cities could be generally intro- 

duced, our farmers would not only save a good deal of money which is 

now spent in buying artificial fertilizers, but they would also (more 

than by protective tariffs) be enabled to successfully compete with the 

agricultural products of foreign countries. 

It is to be hoped that when our legislators—as will be the case at no 

distant date—take up the important subject of the pollution of public 

waters by refuse water, they will properly consider all the above-men- 

tioned points. 



XIV.—IS SAWDUST INJURIOUS TO THE FISHERIES ? 

[From report of Mr. A. Landmark, inspector of fisheries, on the condition of the Nor- 
wegian fresh-water fisheries during the years 1876-1879. ]* 

Before giving an account of the Norwegian river fisheries during the 

years 1876-1879 and reporting the result of the salmon fisheries durin g 

the same period, I must briefly dwell on some injurious infinences to 

which our salmon and sea-trout fisheries are exposed, and which hith- 

erto have either not at all or but insufficiently been reached by legis- 

lation. 

Among these injurious influences I must first of all mention the very 

general custom of throwing sawdust and other refuse from the saw-mills 

into the river. It is well known that at present our fishery laws con- 

tain no provision prohibiting this practice. Those prohibitery regula- 

tions which have been made in the interest of navigation (laws of Au- 

gust 12, 1848, August 26, 1854, and March 24, 1860) are of no practical 

benefit to the fisheries, because they exempt the owners of saw-mills 

from the duty incumbent upon all other manufacturers of gathering 

their refuse, and merely compel them to contribute something towards 

the expenses of dredging the rivers, which benefits navigaticn only. 

This arrangement is very unsatisfactory as far as the fisheries are con- 

cerned, for the refuse from saw-mills, and more especially the sawdust 

proper, is, in various ways, injurious to the fisheries. Sawdust gradu- 

ally sinks to the bottom, and thus fils the very place where the fish ezgs 

are to develop with impure and injurious matter. Salmon eggs, to which 

we here have special reference, require for their development a clean 

bottom, covered with small stones, pebbles, or sand. When brought 

into contact with sawdust or any other rotting wooden matter for any 

length of time, the eggs are overgrown by a species of fungus, which 

invariably kills the germ contained in the egg, and is all the more inju- 

rious because it spreads very rapidly trom one egg to the other. It is 

true that it is seareely probable that very large masses of sawdust will 

gather in those parts of the rivers where the salmon spawn, because in 

these places the current is generally very rapid; but still a considerable 

*«©Om Sagflisens Skadelighed for Fiskerierne.” From ““Indberetning fra Fiskeri- 

Inspectiéren angaaende hvad der til Ferskvandstiskeriernes Fremme er udf6rt og om 

disses Tilstand i Aarene 1876-1879.” Christiania, 1881.—Translated by Herman 

Jacobson. 
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quantity of it will gather between the small stones on the bottom, and 

will thus expose to the danger Of destruction those eggs which have 

remained in the spawning places. Unfortunately, however, large masses 

of eggs, probably by far the larger portion, do not remain in the spawn- 

ing places, but are carried away by the current and only find a resting 

place farther down the river, where the current is not so strong and 

where there are frequently such large piles of sawdust that the eggs are 

completely buried in them and are of course destroyed. This is all the 

more injurious to the eggs, as, owing to climatic reasons, the increase 

of the salmon is principally ay conn on those eggs whidll are carried 

away from the spawning places and which settle down in the calm and 

deep portions of the river. The eggs which remain in the spawning 

places are, in our climate, frequently entirely eS ed by influences 

which are beyond human control. 

It is well known that the quantity of water in our rivers is greatly 

diminished during winter, so that all the water contained in the river 

finds sufficient room in a narrow channel, whilst the greater portion of 

the river bed lies dry. As the salmon spawn in shallow waters, the 

greater portion of those eggs which are not carried away by the current 

into deep water will remain on the dry land for a longer or shorter period, 

exposed to the destructive influence of frost and ice, and will thus iney- 

itably be destroyed. Those eggs which have escaped this danger are 

threatened by another and not less serious one, namely, the floating ice, 

which often scrapes the bottom, especially in shallow places, so violently 

as to change the bed of the river and carry away immense pieces of rock. 

It may well be imagined what destruction is thereby caused to the eggs 

lying in such places, and also to the newly-hatched fish. 

In comparison with the impurities brought to the river-bottoms by 

the sawdust, and the consequent destruction of the fish eggs, its other 

injurious influences on the fisheries are hardly to be taken into account, 

although in themselves they are by no means inconsiderable. Thus 

there can be hardly a doubt, that when the water rises and causes the 
masses of sawdust which have gathered in the river to move, a large 

number of young fish are carried away with it and are gradually buried 

in the newly-formed piles of sawdust. This is particularly the case 

during spring, when the young fish are as yet very weak and cannot 

swim far. It is also highly probable that the sawdust floating about 

in the water kills a large number of young fish in the act of breathing, 

because they can hardly avoid swallowi:g particles of it which stick fast in 

the gills and thus eventually cause their death.* I must finally also men- 

*It is a very gene ral opinion that this also applies to the grown salmon, as in those 

rivers which ave iull of sawdust dead salmon have often been found whose mouths 

and gills were completely filled with sawdust. J am uot prepared to say whether this 

opinion is correct. Such cases as the one just mentioned are at any rate not so com- 

mon as to deserve special attention. It has also been said that sawdust will drive 

the salmon entirely away from a river, but I think that this is very improbable, and_ 

could only be possible in cases where a river has beev completely filled with it. 
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tion the circumstance, that the refuse from the saw-mills in many places 
interferes with the fisheries. We have instances (of which I shall have 

occasion to speak further on) of fishing-places being so completely filled 

with heaps of sawdust as to make the hauling in of the nets very diffi- 

eult and even impossible. The larger pieces of wood which are fre- 

quently found among the refuse from saw-mills often interfere very 

seriously with the fisheries by tearing the nets. 

Although the quantity of sawdust in some of our larger rivers has of 

late years been somewhat diminished by the establishment of steam saw- 

mills, which use most of their refuse as fuel, the evil is on the increase 

in many other places, to such a degree in fact as to endanger the very 

future of the salmon fisheries. The danger is greatest in the salmon 

rivers in the districts of List and Mandal, the districts where.our most 

productive. salmon fisheries are carried on. Many fishery-owners in 

these districts think the evil has assumed such dimensions that, as long 
as nothing is done to keep the sawdust out of the rivers, they consider 

it useless to take any steps for improving the salmon fisheries. At the 

many meetings for promoting the fishing interests which I have attended 

in these districts such discouraging opinions have again and again been 

advanced with more or less earnestness. Although I believe that the 

fears entertained by many persous in the above-mentioned districts are 

somewhat exaggerated, I cannot conceal from myself the fact that the 

evil is a very serious one, and that every year which passes without 

any preventive measures being taken increases the danger to the sal- 

mon fisheries of these districts to such a degree that it may take them 

a very long time to recover. 

With a view of showing the actual state of affairs in this regard in the 

districts of List and Mandal, and the light in which it is viewed by peo- 

ple in these districts, I shall give some extracts from recent reports. 

Mr. Baade, assistant superintendent of fisheries, whom I had com- 

missioned during the summer of 1877 to visit the districts of List and 

Mandal and examine the condition of the salinon fisheries, says, among 

other things, in his report, under date of October 20: 

“The authorities of these districts have given some attention to the 

question of the injurious influence of sawdust on the salmon. It seems 

strange that any doubt should ever have been entertained as to its in- 

jurious influence; and all doubts as to this question should have van- 

ished, since most of the saw-mills have introduced circular saws, whose 

number is constantly increasing. This kind of saw makes the dust much 

finer, and it becomes all the more injurious to the fish, when—as is fre- 

quently the case now—the mills are employed in cutting staves, for 

which birch and coarser wood generally is used than for boards and 

planks; the sawdust which is thereby produced is more apt to sink to 

the bottom instead of being carried away by the current. The injuri- 

ous influences of this change have become very strikingly apparent in 

these districts, for in all the salmon streams in this part of the country 
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large masses of sawdust have been noticed on the bottom; this applies 
to all the streams of these districts, but especially to those which do not 

have a swift current. 

‘As an illustration of the deplorable condition to which salmon 

streams can be reduced by an accumulation of sawdust, we may men- 

tion the Undal River, which in a few years will probably not have a 

single salmon. Its bed along its entire course is covered with sawdust 

to such a degree as to render many of the fishing stations entirely 

unprofitable, as the nets cannot be hauled ashore; and in those fishing 

stations which are still used, such large masses are hauled ashore with 

the nets that, after the nets have been landed with much difiiculty, it 

becomes hard to determine whether there are fish in them or not, so 
that the net has first to be trodden on in order to ascertain the fact (!). 
All the people living along the banks of this stream have been obliged 

to dig wells, which was frequently a very difficult undertaking, because 

the water of the stream has become unfit for drinking purposes.* When 

later in summer all this mass of sawdust commences to decay, there is 

no doubt that its effluvia will be injurious to public health. 

‘¢s Under these circumstances it will not be surprising that there have 

recently been found in several streams dead salmon whose bodies were 

filled with sawdust, and that fresh spawn and young fish are exposed 

to special danger from this cause. This is probably also the reason why 

young salmon are no longer seen below the Melhus stream, which flows 

into Undal River about one (Norwegian) mile above its mouth. Even 

small flounders, which are among our hardiest fish and which formerly 

were abundant in the above-mentioned part of the river, have entirely 
disappeared, which seems to be sufficient proof of the fact that sawdust 

is injurious to the salmon, which of all fish can least stand impure water. 

‘‘In the other rivers of the district matters are not quite so bad as in 

Undal River, but still the condition of affairs is by no means satis- 
tactory. Under these circumstances it would not seem advisable to 

establish hatching apparatus, for profitable as such apparatus might 

otherwise be, it is to be feared that here it would not answer its pur- 

pose, as a disproportionately large quantity of the newly-hatched fish 

would doubtless soon die in the poisoned water. 

‘“‘From other places in this district complaints were received that the 

sawdust made the beds of rivers shallow to an inconvenient degree, 

apd that during freshets the meadows and fields bordering on the rivers 

were injured by the deposits of sawdust. 

‘“‘In view of the dangerous dimensions which the above-described evil 
has assumed in this district, and in consideration of the fact that circu- 

According to a written report by the largest landed proprietor in Northern Undal, the 

water of the river is at times not fit to drink on account of the sawdust. But the 

wells in this district were, as far as he knew, dug before sawdust got into the riverin 

any considerable quantity. In Southern Undal the condition of the river was, accord- 

ing to oral reports from the same man, very much the same. 
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lar saws are constantly coming into more general use, I consider it 

absolutely necessary to compel the owners of saw-mills by law, no mat- 

ter whether they use circular or other saws, to collect their sawdust, 

instead of throwing it into the river. Such a prehibitory law should 

apply not only te the main stream, but to all its tributaries, and in facet 

to all the saw-mills in the district, as there is no doubt that the devel- 

opment of all the fresh-water fisheries is greatly retarded and injured 

thereby.” 

Under date of September 30, 1879, the governor of the districts of 

Mandal and List has transmitted to me a number of reports on the 

sawdust question made to him by the authorities of the various town- 

ships, from which I shall give a few extracts: 

The authorities of Tveit declare that sawdust has for a long time been 

considered injurious to the growth and development of the salmon. 

The authorities of Oddernos strongly indorse a report from 26 fishery- 

owners, in which sawdust and other refuse frem the many saw-mills on 

Torrisdal Ktiver is declared to be the principal impediment in the way 

of the increase of the salmon, as both the young and the farther 

advanced fish are destroyed by it. 

The authorities of Vennesland declare that all the owners of salmon 

fisheries are fully convinced that the throwing of sawdust into rivers 

is highly injurious to the salmon fisheries. 

The authorities of Sogne deciare that, although there are few if any 

salmon fisheries in their district, it is desirable to keep the sawdust out 

of the salmon rivers as much as possible. 

The authorities of Holme are unanimous in their opinion that saw- 

dust injures the fisheries in Mandal River. 

The authorities of Southern Undal declare that sawdust in the rivers 

is the principal cause of the decline of the fisheries, and that as long as 
no steps are taken to remedy the abuse of throwing it into the rivers, 

all protective measures will prove unavailing. 

All the above-mentioned authorities have moreover strongly insisted 

on the desirability of some law prohibiting the throwing of sawdust 

into rivers. Similar declarations have been made by the authorities of 

Northern Undal, Lyngdal, Vanse, Herads, Krinesdal, Nes and Hitteré. 
The district authorities to whom these reports were made have, under 

' date of June 27, 1879, declared unanimously that ‘they consider it ab- 

solutely necessary to pass a law, as soon as possible, prohibiting the 

throwing of sawdust and other injurious matter into salmon rivers and 

their tributaries”. 

The governor also considers it highly desirable to limit, or better still, 

to prevent entirely, the pollution of the rivers by sawdust or any other 

impure matter. 

To these declarations I shall add an extract from notes taken by me 

during a visit made in the summer of 1878 to the salmon streams of the 

List and Mandal districts: 
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‘The fishery-owners on the Torrisdal River, with whom I discussed 
this question, were all agreed that the increasing quantity of sawdust 

is one of the principal causes of the decrease of the salmouv. The num- 

ber of common saws has not been much changed during the last ten or 

twelve years, nor has the annual quantity of wood eut by them been very 

much increased; but the number of circular saws, of which about ten years 

‘ago there were hardly any, has been increased very considerably. In 

Vennesland, where ten years ago there were only two circular saws 

there are now twelve to feurteen. The saw-mills with circular saws 

make both boards and planks and staves, probably as many of the 

former as of the latter. Probably one-half of the wood used for staves 

(which were not made at all before the introduction of circular saws) is 

foliaceous wood, and the rest is principally pine. None of the circular 

saws collect the sawdust, and its quantity in the rivers is therefore con- 

siderably increased. In some still places it is piled up to the depth of 

several yards, and this is often the case just below the spawning places, 

while these places are, on account of the greater swiftness of the cur- 

rent, hardly ever covered with sawdust. Decayed fish eggs and dead 

young fish are also often found in the piles of sawdust.” 

With regard to the condition of the Undal River, I have made the 

following observation : 

“The principal complaint of all the fishery-owners along this river is 

the constantly increasing quantity of sawdust. This is particularly 

noticeable below the Melhus Falls, close above which there are three 

large saw-mills, all of which empty their sawdust into the river. An old 

fishing place above the falls is completely filled with sawdust, so that 

now the water is shallow where formerly it was several fathoms deep. 

The fishing places below the falls are also suffering from large quanti- 

ties of sawdust, which fills the stationary nets to such a degree that 

they have to be kept at some distance from the bottom, so that many 

fish pass below them. During my visit the sawdust did not give so 

much trouble as usual, as the water had for some time been exception- 
ally high, and the current had in consequence carried most of it farther 
down the river. In quiet nooks and on the banks, however, piles of it 

could be seen. One of the large landed proprietors in Northern Undal 

informed me that in the portion of the river nearest to him (and there- 

fore far above the Melhus Falls) the quantity of sawdust was so consid- 

erable that after a freshet it would cover the banks to the depth of sev- 

eral inches, and in some places even to the depth of one foot (!). On his 

own property (Spillinggard) several acres of land are covered in this 

way. Among the localities which had suffered in this mainer he 

mentioned Einersmoen, Liland, and Vigmostad. After every freshet 

the sawdust had to be removed in order that the grass might not 

sutter.” 

Outside of the districts of Tiist and Mandal the complaints regarding 

the injuries done by sawdust are not so loud and frequent, and it is proba- 
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ble that in no other part of Norway are the injuries as serious as in the 

above-mentioned districts. But there is hardly any timbered region 

where the refuse from the saw-mills is entirely without injurious influ- 

ence on the salmon and trout fisheries, and in many places these injuries 

are very considerable. Aside from the Tistedal River, which has almost 

entirely been depleted of its formerly numerous salmon, we must men- 

tion, among the rivers suffering from the same evil, the Glommen, the 

Sandvik. the Lier, and the Stenkjeer. 

The above-mentioned facts are, in my opinion, urgent reasons why 

the owners of salmon fisheries should endeavor to have this important 

matter regulated by law in the near future. Such legislation should aim 

at putting a stop to the habit which now prevails to an alarming degree 

of throwing sawdust or other refuse from the saw-mills into the river. 

It was therefore a great satisfaction to learn that the commission for 

examining the condition of our rivers, appointed by royal order of Jann- - 

ury 22, 1876, has, in its preliminary draft of a law, from other reasons 

than regard for the fisheries, arrived at the belief that legislation in this 

matter is urgently demanded (see articles 21 to 25 of draft). With regard 

to the minority report of the committee, which expresses the opinion 

that any law compelling the mills to collect their sawdust should (when 

applied to saw-mills which are not already compelled to do so by the 

law of August 12, 1848) become applicable only when a new saw-mill 

is put up, or any of those at present in operation undergo a change, 

I must express a difference of opinion. I think that such a law by no 

means meets the wants of the salmon fisheries, as in some places the 

evil has assumed such dimensions that a law which merely prevents its 

spreading any more will, in those districts which suffer most, be of little 

or no use. What the salmon fisheries need are regulations which can be 

immediately applied to the existing saw-mills, therefore regulations like 

those proposed by the majority of the commission. The difiiculties and 

expenses connected with the proposed collecting of the sawdust are very 

small, as will appear from a circumstance reported to me during the 

summer of 1879 by a very reliable man, namely, that one of the owners 

in part of a large saw-mill on the Undal River has made an offer to the 

other owners to gather and carry away, at his own expense, ail the saw- 

dust from this mill, on condition that he may consider the sawdust as 

his andisputed property, and this man, as I was told, has no other use 

for sawdust than that to which it is put by every farmer. 

It is to be feared, however, that the draft of a law prepared by the 

above-mentioned commission, which, so far, is only preliminary, will not 

become a fixed law and be enforced for a long time to come on account 

of the many and great difficulties in the way of its execution. But on 

account of the threatening dimensions which the pollution of the rivers. 

by sawdust has assumed, especially in our most important salmon dis- 

tricts, it will be dangerous to let more time than is absolutely necessary 

go by before attempts are made to regulate this matter by legislation. 
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There is all the less reason to wait for the final report of the commission, 
since any law prepared by them is sure to be unsatisfactory and not calen- 

lated to reach the true interests of the fisheries, as during the parliament- 

ary discussions regarding the appointment of such a commission it was 

strongly insisted upon that the fisheries be kept out of the range of the 

commission’s work. It therefore seems to me to be very desirable to 

insert, as soon as possible, in the law on the salmon fisheries a provis- 

ion prohibiting the pollution of the salmon rivers by sawdust. 

By a resolution of the Norwegian Parliament, passed in 1878, I have 

been commissioned to prepare the draft of a law regulating the salmon 

and sea trout fisheries, and it is my intention to insert a clause with re- 

gard to the injurious influences of sawdust. This whole question is also 

of considerable importance with regard to the trout and other fresh-water 

fisheries, and it may therefore be desirable to extend any future legisla- 
* tion on this question to all the rivers, as was proposed by the commis-. 

sion. This whole “sawdust question,” although of great importance to 

the fresh-water fisheries, is, at present at least, of much greater impor- 

tance to the salmon and sea-trout fisheries, but a provision relating to all 

the rivers of Norway, and not merely to the salmon and sea-trout rivers, 

does not seem to be in its proper place in a law regulating the salmon 

and sea-trout fisheries. It is understood, however, that any law pro- 

hibiting the throwing of sawdust into the rivers, if it is not to miss its 

aim entirely, must be worded in such a way as to include within certain 

districts the tributaries of the salmon rivers, even if they do not contain 

any salmon. It is not necessary, however, in this place, to enter into 

details regarding the provisions of such a law. 

; 
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XV.—THE THICK OR THIN FERTILIZATION OF EGGS. 

By G. F. REISENBICHLER.* 

[From No. 20 of the ‘ Oesterreichisch-ungarische Vischerei-Zeitung,” Vienna, May 23, 1880.4 

It is well known that to this day practical pisciculturists are doubtful 

whether the roe squeezed out of the female fish is to be put in a little 

water, or whether it should be allowed to mix with the milt, and water 
only be added after this process is finished. ‘There are various reasons, 

pro-and con, interesting and important enough to form the subject of a 

short article. 
The outer skin of the fish-egg is porous; it consequently absorbs the 

water from every direction and swells considerably. This process of 

absorption, however, is finished in a very short time, and then the egg, 

in a physical sense, is dead to its surroundings ; it exercises no power of 

attraction on the water or on the sperm floating in it, and the latter has 

therefore no occasion to approach the eggs from all sides and endeavor to 

effect an entrance. On the other hand, it has been shown that the sperm- 

atozoa when mingling with the water dies very soon, while it will keep 

alive much longer when contained in the natural undiluted moisture of 

the fish. These facts speak strongly in favor of mixing roe and milt 

without previous addition of water, as thereby the roe would waste its 

power of absorption on the water and the sperm be male to die grad- 

ually. The only objection which can be raised is that such a procedure 

is not in accordance with the dictates of nature, which in such imita- 

tions should be followed as closely as possible. This latter reason, how- 

ever, is only seemingly correct and tenable, and at any rate is not appli- 

cable to all cases. 
It is an open question whether the natural process is not an impregna- 

tion of the egg if not entirely outside the water, at any rate with but 

a slight coating of the eggs with water, in which case the milt woud 

come in contact with the roe as if diluted, and the absorption of water 

would only take place gradually. Some species of fish, moreover, have 

some sort of copulation, approaching each other until their lpwer sides 

almost touch, bringing roe and milt in such Close contact with each other 

that at least during the first moments a dilution by water can scarcely 

be thought of. 

* Dick oder diinn Befruchten der Lier, von G. F. Reisenbichler.—[Translated by HErR- 

MAN JACOBSON. | 
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From the above it will be seen that the mingling of roe and milt with- 

out water is not entirely without its prototype in nature, as it might 

appear to a superficial observer, and that this reason, therefore, is with- 

out force. There is in reality no advantage, except for a more general 

Jertilization of the roe, in gathering it in an empty vessel, sprinkling the 

milt over it, mixing the two well, and then after a few minutes adding a 

small quantity of water. In this manner far more eggs are impregnated 

than when they are placed directly in the water, and thus physically 

killed before the milt can make its influence felt. This procedure, as we 

have shown above, is by no means without its parallel in nature, and can- 
not be termed unnatural, although in nature it is carried out in a some- 
what different manner. Care should be taken, however, in squeezing 

the roe into an empty vessel to diminish the violence of its fall as much as 

possible, because the eggs may be injured in striking the bottom of the 

vessel, which danger is of course averted if they fall into the water. 
The fish from which roe or milt is to be extracted should be brought 

as close as possible to the bottom of the vessel, which has previously been 
moistened with a clean wet cloth, so that the distance which the roe and 
milt have to fall may be diminished as much as possible. For this 

reason flat vessels with a low edge are the most suitable, because in such 

the fish can be brought close to the bottom, which is quite smooth, and 
which has previously been moistened a little. At present round vessels 

are generally used, but long, oval vessels, corresponding somewhat to 

the shape of the fish, would be better, as then the fish might be held 

over them in its full length. The vessel would, therefore, best have the 
following shape: it should be long, oval, and flat, and have at the end 
two raised places in the edge, between which the tail of the fish could 

be placed, so as to prevent its frequently very violent movements, which 

hinder the extraction of the roe and milt, while the long shape of the 

vessel, corresponding to the length of the fish, makes it easier to hold 

it. The fish may be placed almost entirely in the vessel and made almost 

to touch the bottom without having either its head or tail resting on the 

edge of the vessel, or letting only its tail rest in an indentation of the 

edge. Pisciculturists should never be without such vessels, which make 
the process of impregnation much easier and pleasanter. It is best if 

two persons are employed in this process, one holding the spawner and 

the other the milter, bringing their lower sides close together in a slightly 

oblique direction over the vessel, and extracting milt and roe simulta- — 

neously, so that they may mingle as much as possible immediately on 

leaving the fish. As one milter is sufficient to impregnate the roe of 

3 to 5 spawners, the milter should in this simultaneous impregnation either 

be only partially emptied, and should therefore be used for 3 to 4 spawn- 

ers, or 2 to 3 of the latter should first be emptied, and while extracting 

the roe from the last (the fourth) spawner the milter should be emptied 

completely, thus making only the last extraction a mingling process. 

This method, which at first seems a little more difficult, is certainly the 



REISENBICHLER—THICK OR THIN FERTILIZATION OF EGGS. 635 

best for obtaining as complete an impregnation of the eggs as possible. 
Two persons, however, should always be employed, and the above-men- 

tioned vessel should be used. The partial emptying of the milter is 

always difficult and often a doubtful experiment. It will, therefore, be 
best first to extract the roe from three spawners and empty the last 

spawner at the same time as the milter in the manner above mentioned. 

Roe and milt are usually mixed with the hand, which, however, should 
not be done, as the warmth of the hand may easily injure the milt, and 

as the mingling process will not be very thorough. If roe and milt are 

not emptied into water the mingling process may be considerably facili- 

tated by spreading the roe in broad layers and squeezing the milt evenly 

over it. But for making the mingling thorough a sort of comb with blunt, 

rounded-off teeth should be employed, and the teeth should be far enough 

apart to let the eggs pass through easily. Such combs are, properly 

speaking, indispensable, if the impregnation is to be perfect. The comb 
is several times drawn up and down through the roe and milt as soon as 

they have been extracted and before they have been watered; the neces- 
sary quantity is then immediately added, best by letting it flow evenly 

and rapidly from a watering-can with narrow apertures. The roe and 

milt are then again mixed several times by means of the comb, which 

will make the process of impregnation as complete as it is possible to 

make it. 

All the above-mentioned operations must of course succeed each other 

very rapidly. Special attention should be paid to the temperature; the 

vessel destined to receive the roe and the milt, the comb and the water, 

should all have the temperature of the fish, or rather of the roe and the 

milt, and the use of the hands should therefore be avoided as much as 

possible. The water should always be taken from that in which the fish 
have previously lived. The weight of the water to be added should be 

fully one-half that of the roe and milt. After having been mixed with 

the comb the watery mixture should be left alone for about an hour ina 

cool place, so the eggs may not get warm, and the impregnated eggs should 

then be placed in the breeding-troughs with running water, which cleans 

them of the milt which has now become useless.* 

*We have given the above article in its unaltered form, although we cannot entirely 

agree with some of the opinions advanced by the author, while we must condemn 

some of them. We therefore reserve our criticism for a future occasion.—EDITOR OF 

FISCHEREI-ZEITUNG. 
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XVI.—REPORT ON OVERLAND TRIP TO CALIFORNIA WITH 
LIVING FISHES, 1879. 

By LIvINGSTON STONE. 

Hon. SPENCER F. BAIRD, 

United States Commissioner of Fish and Fisheries ; 

Sir: I have the honor to report as follows: 

In compliance with the request of the California fish commissioners 

to bring lobsters, striped bass, eels, and black bass to California, I began 
preparations on the 27th of March, 1879, for an overland trip with the 

above-mentioned varieties of fish. 

It will be observed that two of these fishes are salt-water species. 

Now, a double difficulty attends the transportation of fishes inhabiting 

salt water. In the first place, ocean water becomes foul when confined 

in tanks, and in the second place it is incapable of being kept cold en 

route by the introduction of ice, which, of course, would freshen the 

water to a fatal degree. I will take up by itself the first difticulty, viz, 

that of the ocean water becoming foul en route. 

It is well known that ocean water contains an infinite number of micro- 

scopic insects commonly called by the general term animalcule. It is 

equally true, though not so well known, that these animalcule are the 

zause of the fouling of ocean water when confined in tanks. 

I have found but two ways of getting rid of this insect life in the water 

without spoiling the water. One way is to boil the water. This effect- 

ually destroys the animal life in it, but it also initiates a series of chem- 

ical changes, the result of which is that it precipitates a reddish-brown 

substance and daily loses more and more of its natural saltness, either 

of which circumstances would unfit it for sustaining the life of salt- 

water fishes. This puts boiled ocean water out of the question alto- 

gether. 

The other way to get rid of the animalcule in the water is to let it 

stand two or three weeks, covered and perfectly still. At the end of 

that time the microscopic creatures will be found at the bottom of the 

tanks in the form of a deposit of slime. The water above will be per- 

fectly sweet and clear, and will remain so indefinitely. 

After trying both ways of clarifying the ocean water I adopted the 

latter method of letting it stand, and put nearly a thousand gallons in 

process of preparation. Much of this was spoiled from having been put 

in casks not absolutely clean, and from other causes, but there was 
637 
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enough left of good water when the expedition started to furnish an 
abundant supply for the journey. ~ 

The necessary supply of ocean water having been arranged for, I next 

proceeded to secure the striped bass, and with this end in view I wrote 
to Mr. Eugene Blackford on the subject, and was met by him with a spirit 

of cordial co-operation. At his suggestion I engaged Mr. Fred. Mather 

to take charge of getting the bass. I went to New York and saw Mr. 

Mather, and was informed by him that six-inch bass could be obtained, 

but none smaller. I told Mr. Mather to go on and get a supply of that 

size to take to California, and he made arrangements for doing so; but 
about a week after I received a letter from Mr. Throckmorton contain- 

ing explicit directions to take only very small bass, and to-go in search 

of them myself. I immediately went to New York a second time, and 

from there to the Neversink River, New Jersey, and found the place where 

the young bass could be procured. After making such preliminary ar- 

rangements as could be made at that time, I returned to Boston to give 

my attention to procuring the lobsters and eels. For the remainder of 
the work of getting the striped bass I refer you to the very excellent 

report, herewith appended, of Mr. H. W. Mason, who afterwards pro- 

cured the bass from the Neversink River and accompanied the expedition 

to California. 

I must add here that it being the close season for striped bass in New 

Jersey, I applied to the fish commission of that State for permission to 

eatch bass in the Neversink, and immediately received the following 

permit, accompanied by a very cordial personal letter from Mr. Ander- 

son, expressing great interest in the expedition and conveying his best 

wishes for its success. 

{Commissioners: Benj. P. Howell, Woodbury; E. J. Anderson, Trenton; Theo. Mor- 

ford, Newton. } 

STATE OF NEW JERSEY COMMISSIONERS OF FISHERIES, 

Trenton, May 21, 1879. 

Mr. Livingston Stone, United States deputy fish commissioner, is 

hereby granted permission to take striped bass from the Neversink 

River for the purpose of transferring them to the Pacific coast. This 

authority extends to any of the accredited agents of Mr. Stone, and in- 

cludes fishing in any manner that he or they may see fit, notwithstand- 

ing anything to the contrary in the laws of this State regulating the 

times and modes of taking fish. 

E. J. ANDERSON, 

Commissioner of Fisheries of New Jersey. 

On arriving at Boston, I at once applied to Mr. S. M. Johnson and 

Mr. J. R. Johnson of the firm of Johnson & Young, lobster dealers, War- 

ren Bridge, Boston, whose co-operation I had found on several similar 

occasions of the greatest value, and I take this opportunity to say that 

from first to last these gentlemen were untiring in their efiorts to assist 
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in making this enterprise a success, and they are entitled to a large 
share of whatever credit there may be in introducing lobsters for the 
first time into the Pacific Ocean. 

The first difficulty to be encountered, viz, the tendency of the ocean 

water to become foul in the tanks en route, was overcome, as above men- 

tioned, by letting the water stand long enough to clear itself of animal 
life. 

The second difficulty of keeping the water cold in the tanks without 

introducing ice into it, I resolved to meet by using a variety of coolers 

_ formed by the mixture of melting ice and salt. I tried three methods of 

using the freezing mixtures: (1.) Putting the ice and salt in large stone 

jugs and hanging the jugs in the tanks; (2.) The regular ice-cream-freezer 

plan of putting the freezing mixture in a vessel surrounding another 
vessel containing the water to be cooled; (3.) Filling a large earthen 

drain-tile with the freezing mixture and keeping it in a reserve tank of 

water from which the water, when cool enough, could be exchanged with 
the warmer water in the lobster tanks. 

All three varieties worked very well, and were employed for nearly 

the whole trip, the ice-cream-freezer method, however, being found to 
work the best in actual practice. 

After completing my preparatory arrangements for the care of the 

lobsters in transit, I procured some lobsters of Messrs. Johnson, and in 
order to test the efficacy of my plans I subjected the lobsters for a fort- 

night, as nearly as practicable, to the very conditions which they would 
encounter on the journey, and for this purpose I kept men watching 

- them and dipping the water in the tanks every fifteen minutes, night 

and day, for fourteen days. The result was very encouraging, and gave 

strong hopes that the lobsters would reach the Pacific Ocean alive. 

For the eels I am indebted to the courtesy of Mr. Seth Green, who pro- 

cured 3,000 from the Hudson River and delivered them at the Albany 

depot, charging for them only the cost of getting them and delivering 

them. They were brought to the depot by Mr. E. L. Marks, to whom 

our acknowledgments are due for the valuable assistance rendered by 
him in loading our freight into the New York Central train on the night 

of the 12th of June. Besides these eels, we took five or six hundred 

which Mr. Mason brought with him from New Jersey. ; 

I ought here to mention that Captain Vinal Edwards, of Wood’s Holl, 
Mass., very kindly consented at my request to furnish eels for the expe- 

dition or to assist in any way he could, but owing to the eels being other- 

wise provided for, Captain Edwards was not called upon to supply them. 

The black bass were furnished by Messrs. Stone & Hooper, of the Cold 
Spring trout-ponds, Charlestown, N. H. 

It was intended to also take scallops and earp, but scallops were out 

of season and could not be found, and Professor Baird, who was to fur- 

nish the carp, concluded to send them at a more convenient time of the 
year. 
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All the preparations having been completed, the railroad. companies 

en route having been informed of the expedition, and all the parties in 

charge of fish having been notified by telegraph when to rendezvous at 

Albany, the expedition started on the 12th of June. 

Mr. Mason left Red Bank, N. J., with the striped bass and eels at 

noon. Mr. Finnigan left Charlestown, N. H., with the black bass at 2 p. 

m. The writer left Boston, Mass., with lobsters, at 6 p. m., and Mr. 
Marks left Troy, N. Y., with the eels in season to meet the others at 

midnight at Albany. After leaving Albany the expedition consisted of 

Mr. H. W. Mason, of Newton, Mass., Mr. James Finnigan, of Charles- 
town, N. H., and myself. 

On the way from Boston to Springfield with the lobsters I was very 

materially assisted by Mr. Marshall L. Perrin, of Cambridge, Mass., who 
voluntarily accompanied me as far as Springfield, and worked with great 

diligence over the lobsters, which required special attention owing to 

the fact that 40,000 young lobsters had hatched out in one of the tanks 

on the way to the Boston and Albany depot in Boston. 

The start from Albany was very favorable. The tanks, though very 

heavy, were loaded on the train all right, the fish were in excellent or- 

der, the railroad men were courteous and everything was propitious. 

I had, however, no hope of getting all four varieties of fish to Califor- 

nia alive. It is obvious to any one that it must be almost impossible to 

keep fish alive for seven days and nights crowded together in small 

tanks. Even with the best of care and luck the task is made doubly 

hazardous on account of the thousand chances of accidental injury which 

may befall them during a week’s journey in the cars. The difficulty be- 

comes more apparent when it is remembered that the aeration of the 

water must be incessant from the time the fish leave one ocean till they 

reach the other. If the aeration is forgotten or neglected, though only 

for a moment or two beyond the limit of safety, the fish are certain to 

die. With all these contingencies in my mind, I think no one will be 

surprised that I did not expect to get all the kinds of fish through alive. 

I thought there was a fair chance of getting two varieties, a very small 

chance of accomplishing the journey with three varieties, and not one 

chance in a hundred of getting all four kinds safely over. 

The start from Albany was nevertheless propitious and encouraging. 

We had with us three tanks of lobsters, three tanks of striped bass, two 
tanks of black bass, and two tanks of eels. The lobster tanks contained 
22 female lobsters with over a million eggs nearly ready to hatch out. 

The striped-bass tanks contained 132 small bass, 3 or 4 inches long, and 
30 larger bass, about 6 or 8 inches long. The eel tanks had between 

3,000 and 4,000 eels in them. The black bass tanks contained 22 large 
bass. Tne tanks were heavy and difficult to lift, weighing about 300 
pounds apiece. 

Besides the tanks containing fish, there were two large freezing tanks, 

in which were kept the reserve of ocean water and a constantly renewed 
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freezing mixture to maintain the reserve at as low a temperature as 

possible. These weighed nearly 300 pounds apiece when full. Wealso 

had two five-gallon stone jugs, containing the freezing mixture, and a 

large supply of ice and salt, an assortment of dippers, hatchets, ther- 

mometers, and other small articles indispensable to a journey of this 

kind. 

The main points about the care of the fish were: (1) to keep the tem- 
perature of the tanks just right all the time; (2) to keep the water con- 

stantly aerated ; (3) at every change of cars to make the transfer from 

one train to another without injury to the fish and in season to take the 

connecting train. 

We left Albany about midnight. The tanks having been put in place 

for the run to Buffalo, the freezing mixture having been renewed, and 

the temperature of each tank regulated, Mr. Mason and the writer, about 

3 a.m., founda chance for some rest, while Mr. Finnigan took care of 
the fish till morning. From that time till the end of the journey we ar- 

ranged the different watches as well as we could to have the burden of 

the work fall as evenly on all as possible. 

The next day we were all very diligently employed in taking care of 

the fish. Indeed the work of an expedition of this sort is unremitting. 

It took the whole waking time of all of us to keep the water aerated, the 

freezing mixture renewed, and the temperature of the various tanks at 

the proper point. When night came we were all in arrears in the mat- 

ter of sleep, and I accordingly hired a passenger for $10 to help us 

through the night, one of our party remaining with him while the other 

two took some sleep. 

I aimed to keep the lobsters at a temperature of between 46° and 55°, 

the striped bass between 55° and 65°, the eels between 55° and 62°, and 
the black bass between 40° and 50°. (See table of actual temperatures 
at close of report.) : 

It was easy enough to manage the temperatures of all the tanks ex- 

cept those containing the lobsters; but these gave us a good deal of 

trouble, because they could only be cooled by exchanging the water on 

the lobsters with the water in the coolers, and by using the stone jugs 

containing the freezing mixture. On very warm days it was extremely 

difficult to reduce the temperature in the lobster tanks as.fast as the | 

heat of the day raised it. With great pains, however, we succeeded in 

preventing it from rising high enongh to do any mischief. 

To keep the temperature of the black bass right it was only necessary 

to introduce ice as fast as the water became too warm. The temperature 

of the eel tanks required somewhat more attention, because they both 

became too warm in warm days and too cold on cold nights. To keep 

them right we had sometimes to introduce ice and sometimes warm wa- 

ter, which we heated with alcohol lamps, or, when there was one on the 
car, on the stove. The striped bass tanks were more like the eels in re- 

8. Miss. 59-——41 
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gard to regulating the temperature, it being necessary at times to warm 

the water and at others to cool it# 

- I would here call attention to the fact mentioned in Mr. Mason’s ap- 

pended report that the striped bass seemed to do as well in artificial salt 

water made from sea salt and fresh water as in the salt or brackish wa- 
ter of their natural habitat. This fact very much simplified the carrying 

of the striped bass, as no reserve of natural salt water was needed for 

them, and in cooling the water in the freezers when the water in their 
tanks became too warm, it became only necessary in that emergency to 

introduce a sufficient quantity of ice water mixed with the proper pro- 

portion of sea salt. — 

On Saturday morning at eight o’clock we reached Chicago. Here we 

transferred to the Chicago, Burlington and Quincy Road, making the 

change of cars without accident and leaving Chicago at 10.15 a. m. 

On examining the fish after leaving Chicago, we found twenty-five 

dead striped bass. I find it difficult to account for this disaster, 
although it was probably the result either of the temperature of their 

tanks getting too low the preceding night or of insufficient aeration, or 

both. 

We crossed the Missisippi River at seven o’clock Saturday, throwing 

into the river, as I always have done before, a few fish for luck. 

This day’s experience was very much like that of the day before, ex- 

cept that the eels from the Hudson showed signs of languishing. Upon 

noticing the condition of the eels, I resolved to try an experiment with 

them which has often come to my mind, and which was also suggested 

by Mr. Marks at Albany. 

The experiment consisted in placing a few hundred eels in a bucket 

containing a piece of grass sod. It proved to be a perfect success, and un- 

doubtedly solves the problem of carrying eels over long distances. The eels 
which were placed in a bucket containing the sod required no attention 

whatever, and arrived at their destination in perfect order. I venture 

to say that any number of eels could be safely sent in this manner from 

Albany to Sacramento by express without a messenger and without any 

care en route except that required to keep them right side up. If my 

conclusions are correct, the State of California can be abundantly stocked 
- with eels in this way at a very small expense. 

We arrived at Omaha on Sunday morning with all the fishes in ex- 

cellent order. Owing to a telegram going astray, the Union Pacific 
Railroad authorities were not ready for us on the arrival of the Chicago, 

Burlington and Quincy train, and in the consequent confusion and diffi- 
culty of making the transfer, the black bass tanks must have beer over- 
looked a few minutes too long, for on examining them after leaving 
Omaha we found seven dead ones. We also found one dead lobster. 
The lobster proved to be the one that had hatch@d its brood at Boston, 

and was undoubtedly not in condition to survive the journey. 

We were also obliged to throw away the Hudson River tank of eels 
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to-day, there being no hope of their surviving the journey. Now that 

the new method of carrying eels has been discovered, I will not attempt 

to explain why these aJl died. I will only say that a large number of 

eels cannot be carried over four days in a tank containing pure, clear 
water. 

No further mishap oceurred during the journey. We passed the Lar- 

amie plains into the Rocky Mountains in safety, and on the morning of 

Tuesday, June 17, descended into the valley of Great Salt Lake, at Og- 
den, with lobsters, striped bass, black bass, and the remaining eels in 
splendid order. 

We made the transfer to the Central Pacific Railroad at Ogden suc- 
cessfully, and renewed our anxious journey with lighter hearts and more 

hope of favorable results than we had dared to entertain in all the pre- 
vious part of the journey. Cheered by the hope of getting the fish 

through alive, we redoubled our exertions and kept at work with the 

dippers every minute aerating the water in the tanks night and day till we 

reached Sacramento, June 12, at. 10.30a.m. Here we were met by Hon. 
B. B. Redding, secretary of the California fish commission, and many 

friends of the enterprise, and it was with great gratification that we 

showed them the lobsters, striped bass, eels, and black bass in perfect 
condition. No more trouble was encountered after this, and the fishes 
reached their various destinations safely. Some of the eels were placed 

in the Sacramento River and the remainder were left in Alameda Creek. 

The striped bass were placed in brackish water, in the Sacramento, 
near Martinez. The black bass were taken to San Mateo by Mr. Mason, 

and put into the Crystal Spring reservoir, in San Mateo County. The 

lobsters were carried to Oakland wharf by the writer, where they were 

met by a steamer chartered for the purpose, which took them to the 

Bonito light-house, under the shadow of which, in a sheltered bay a few 

miles outside the Golden Gate, I had the pleasure of placing them with 

my own hands—the first lobsters ever introduced into the Pacific Ocean. 

They were all in splendid order except one, and had with them over a 

million eggs nearly ready to hatch. 
Thus terminated one of the most important and difficult expeditions 

ever attempted with living fishes. The dangers they had to encounter 

were innumerable. It seemed as if only a miracle could save them, but 
they escaped all their dangers, and the result was as gratifying as it was 

unexpected. 

Before closing this report I wish to make my grateful acknowledgments 

to the railroad companies over whose roads we passed, viz, Boston and 

Albany, New York Central, Lake Shore and Michigan Southern, Chi- 
cago, Burlington and Quincy, Union Pacific, and Central Pacific, from 
all of whom the expedition received the utmost courtesy and the most 

thorough co-operation. Below will be found a table of the temperatures 

at which the fish were kept during the journey. 
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Table of temperatures. 
> 

June 16. | June 17. June 18. 

12 m. Bpm. 12 m. 2pm. 12 m. 

——————— SS SS a 

° ie} ° ° ° 

Lobsters..-...- 49 47 46 46 45 
Striped bass .. 62 60 58 57 58 
Black bass... -- = 



XVII.—MEMORANDUM ON FISH CULTURE IN JAPAN, WITH A 
NOTICE OF EXPERIMENTS IN BREEDING THE CALIFORNIA 
TROUT. 

By SEKIZAWA AKEKIO. 

The Imperial Japanese Government has taken the steps towards ear- 

rying on a complete system of fish culture by founding on. its property, 
in different places, hatching establishments, from which many thousand 

young fish are now annually supplied to some of the rivers which had 

been exhausted of fish. The first stations established were those at 

Yuki, Kanagawa Ken, and at Shirako, Saitamo Ken, in 1877. Each of 
these establishments has a capacity for raising upwards of 30,000 fish. 

A great difficulty is met with in this country in getting a good supply 

of cold water; spring water can rarely be found in abundance, and 

there is none which can be used; and its temperature varies a good deal 

with that of the air, and it does not rise to the temperature of 57° F. 

This is a great drawback. 
The hatching establishments have recently been increased to the num- 

ber of five, which are situated as follows: One in Shiga Ken, another 

in Shidzuoka Ken, two in Nagano Ken, and the other in Ishikawa Ken. 

Four temporary camps are also built at convenient places on the rivers 

for the purpose of supplying fish to those rivers. At these camps 

salmon eggs are hatched and the young fry kept until they are fit to be 

turned into the rivers. This work begins towards the end of December, 
and by the middle of the following April the fry may be set free in the 

rivers. 
The largest establishment in Japan at the present time is that in 

Shiga Ken. This has an abundant supply of water, with the tempera- 

ture of 54° F. in summer. It has a sufficient capacity to raise any 

number of fish. For this establishment lake-trout eggs were brought 

from Lake Biwa, which is near the hatching station, and the results 
have been highly satisfactory. There are now at this place 40,000 

healthy fish, one year and a half old and in splendid condition; also 

250,000 young fry in a thriving condition. 

It is worthy of remark that the water from the springs and rivers of 

Japan is nearly always very soft, containing a very little saline matter, 

of which a large proportion is silica and very little lime. 

645 
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FOOD OF THE YOUNG FISH. 
o 

Owing to the scarcity of meat in this country, and. the expense of get- 

ting it to the fishing establishments, I have been unable to feed fish on 

chopped livers and lungs, &c.; but I have found, after due trial, that a 

mixture of the chrysalides of silk-worms and wheat flour is a very good 

substitute, on which the fish do well. The chrysalides are ground up in 

a coffee-mill, mixed with an equal weight of wheat flour, which mixture 

is boiled for fifteen minutes and then allowed to cool. After this it is 

pressed through a wire sieve so as to assume the shape and size of finely- 

chopped meat, and is then ready for use. I have now used this food for 

three years and found that the fish thrive upon it; it is much cheaper 

and far more easily obtained in Japan than meat. Analyses of the 

chrysalides of two kinds of silk-worm and of the mixture of wheat flour 

and powdered chrysalis have been made by Professor, Edward Kinch, of 
the Imperial College of Agriculture, Komaba, Tokio, with the following 
results: 

1. Chrysalis of common silk-worm (Bombyx mori). 

2. Chrysalis of mountain silk-worm (Bombya yama-mat). 

3. Mixture of wheat flour and powdered chrysalis. 

Percentage composition. 

(fs es (3) 
VEU Ros édooes6aGe eb5e0 6h66 Gass ooouoCe BOO6ES Baddiosegas 10. 99 9.28 12. 23 
ASHS cr caele pak bse meaaealen sep tees ode saeeee seer eeee 3.24 2.54 3. 30 
OW peck opincb ama laeee Mesus eat ty bee es aoe e se eee 14, 83 23. 57 7.16 
AlbumMINOI dG. .< too eee ates fo ence emees Betelee eee ates 49.75 25. 25 

Non=-nitrogenous substances. . 2.25225) .ce ceo ee ean atss 23. 26 14. 86 52. 06 

100.00 100.00 100, 00 

It will be seen that the proximate composition does not differ so greatly 

from that of meat. It contains a large percentage of nitrogenous mat- 

ters, and a good deal of fat or oil. 

THE FISHERY OF TANEGAWA (SPAWNING RIVER), MIOMOTEGAWA, 

ECHIGO, JAPAN. 

The Miomotegawa (kawa or gawa means river) has its source in- 
Mount Miomote, in the northeastern part of the province Echigo, and 

thence flowing westward, past Iwafune-gori and Murakami (formerly the 

castle-town of the Daimio Naito, finally empties into the sea. The 
length of the river is over 10 ri or 24.4 miles; it is shallow, with a rapid 
current and clear, and for 10 or 12 miles up from its mouth the bottom 
is covered with fine gravel. The fish found in this river are Salmo perryi, 

* Containing— , (1) (2) 
DIA sc cetiacccles sete cone - nan ces cetices sajclsensines Soe elecee ee eee mee mle . 83 

Lime sc bette ies se des ok oe GL ES ee 1.29 
Phosphoriciacide eso 2....<-ic 21s Sac cae Me selobee cece cisee Soe eee ee OS TOU 34. 30 

Pobashises-2a ch ewekett Cowie woe es eins Saat ee eee ive teye 7.83 

ee mee 
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Salmo orientalis, &e., the former being so abundant as to afford the chief 
supply of salt salmon to Echigo and the provinces around, as well as 
the more northern districts. Formerly this river was the property of 

the Daimio of Naito, but now the privilege of fishing belongs to a 

company made up of the Shizoku, his former retainers. The vast 

profits which they realize may be estimated from the fact that 750 

families of Shizoku are living on the net profits, besides paying govern- 
ment taxes and the expenses of repairing the banks of the river, 

amounting to 5,000 yen annually. In amount of salmon, no other place 

except Hokkaido can be compared with this, although the river is so 

small one can easily wade across. There is no doubt that so large a 
profit arises entirely from the perfection of the methods employed in 
fishing. 

The Tanegawa is a branch of the Miomotegawa running near the town 

of Murakami, and about 10 cho (1 cho=119.3 yards) from the mouth of 
the main river. This is selected because of its being a natural spawn- 

ing bed, providing as it does a clear bottom, level and covered with peb- 

bles for the ripe fish when they come to spawn. Its whole length is 

about 1,193 yards and its width 50. <A fence is made at the upper part 

across the water so as to prevent the fish from getting higher, while there 
is another fence at the lower part which has anopening. When the sea- 

son comes for spawning, a multitude of the ripe fish enter within the 

fence and swim towards the upper fence. Then the lower fence is shut 

up, and thus the fish are imprisoned on the spot between the two fences. 

As a general rule the fish are thus kept inclosed for about one week, 
until the whole of them have deposited their eggs, after making their 

nests for themselves. After the spawning is over, the fish are then all 
caught in nets. After this another lot is allowed to enter, and the process 

is repeated until the end of November. It is remarkable that when the 

- fish are coming up the schools are so large as almost to fill the river, 

when many may be caught with the hand; and therefore it is that 

several watchmen are employed day and night to protect the fish from 

poachers. 

‘The fish eggs deposited in the bed are well guarded, and after the 
- proper time the eggs are naturally hatched. At the beginning of the 
following May the young healthy fish go down to the sea, and during 

this time several watching houses are built along both banks of the 
river, where men protect the fish and see that they pass in safety. 

This method of propagating fish has been practiced from the earliest 

times,-it being known that the salmon always return to their native 

river to spawn; and it having also been found that the result was of the 

greatest benefit to the country. It is said that this method was in- 

vented and first adopted by Mr. Aodo, two hundred years ago, and the 

Daimio of that time, Naito, adapted this place to that purpose. The 

regulations for fishing and protecting the fish in this remarkable river 
are still executed precisely as they always have been in other times. 
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There are several rivers in the neighborhood of the Miomotegawa, in 
which salmon are found, more or “less, but the fish are decreasing in 

numbers, owing to the irregularity of the fishing and the neglect of fish 
propagation. 

Tokio, JAPAN, April 12, 1880. 

Srr: On the 9th June, 1877, I received, through the kindness of Mr. B. B. 
Redding, fish commissioner, California, ten thousand trout-eggs of the 
California trout (Salmo irideus) from the McCloud River, California, of 
which one-half arrived safely and in good condition. As the eggs arrived 

unexpectedly, I was compelled to use well-water for hatching them, as 

there was then no establishment for the purpose, and I hoped that, with 

care, some of the eggs might possibly be thus saved. Tor this reason I 

built a temporary latching-house in my garden, and had the water 

(57° i.) drawn from the well, pumping it day and night. 

All the preparations were completed on the 13th of June, and the appa- 

ratus was then fixed, viz: 2 hatching-boxes, 1 foot wide by 6 feet long 

and 8 inches deep, covered at the bottom with a fine gravel; and a reser- 

voir which contained 400 gallons of water; and the eggs were placed in 

the box arranged in the usual way. After a week the eggs began to 

hatch, and from the 7th of July I fed the fish with the yolk of eggs for 

a month, and afterwards with a mixture of chrysalis and wheat flour. 

During this period several difficulties had been encountered, and a great 

many eggs had perished by a disease (showing itself by a white spot on 

the eggs) and by the neglect of the employés, &c. Finally, it was found 

that the water was insuflicient in quantity to keep the young fry as they 
grew. 

On the 15th of July the establishment at Yuki was completed and 

the fish were transported there, but on account of hot weather, and the 

scarcety of ice nearly all the fish died, and those which arrived at their 

destination alive were only one thousand. 

From the year 1877 till the present time the fish have grown satisfac- 

torily, and their average weight is now five pounds, and their greatest 
length 1 foot and 7 inches. 

Among the growing fish I have found a few fully ripe, 3 males and 5 

females, and I have already taken 20,000 eggs, and the impregnated 

eggs are now in the hatching-box (12th April, 1880). 

I forward to you herewith a drawing of the mature fish, which is 

taken of the natural size, and by which you will see how the McCloud 
trout flourishes in fresh water. 

SEKIZAWA AKEKIO, 
Bureau of Agriculture, Home Department, Japan. 

SPENCER F. BAIRD, Esq., 
Secretary of the Smithsonian Institution. 



XVIII.—ON POND-FISHERIES. 

By VON DEM BORNE. 

An address delivered October 9, 1878.* 

[From Circular No. 6, 1879, of the Deutsche Fischerei-Verein, Berlin, December 31, 
1879. ] 

After having given statistics of the pond fisheries in the Prussian 

provinces of Lorraine, Silesia, Posen, and Schleswig-Holstein, Mr. von 
dem Borne goes on to say: 

‘The facts which I have mentioned justifying the conclusion that the 

pond fisheries deserve the attention of the farmer to the highest de- 
gree. 

‘The net profit is very considerable, and the expense is comparatively 

small. It is therefore scarcely probable that there will be any loss, as 

is so frequently the case in other farming operations. 

“The ponds produce manure, while the fields consume it. The water 

flowing into the ponds forms layers of manure and feeds a number of 

aquatic plants, which form a highly valuable substitute for straw. 

“The shores produce grass, which, however, does not yield any great 

profit, because it is mostly sour, and, in order not to disturb the carp, 
has to be cut very carefully. 

‘““The mud which gradually gathers at the bottom of ponds contains 

much vegetable and animal matter, and, according to its chemical com- 

position, forms a more or less valuable article of manure. Meadows lying 

lower than ponds may be successfully fertilized by irrigating them by the 

muddy pond-water. The mud from ponds is also an excellent fertilizer 

for fields. 

‘¢ Ponds may also become a source of income to the farmer by being 

cultivated while lying dry. They furnish a large quantity of manure 

for the fields. While lying dry ponds are usnvally planted with grass 

or oats, but also with potatoes, hemp, summer wheat, and beets. Dur- 

ing the first years after having been laid dry the ponds need no manure 

whatever. 

“Like forests, ponds also exercise an influence on the climate, and 
this influence will be in proportion to their size. The former director 

of the Principality of Trachenberg (Silesia), Mr. Frieboes, has informed 

us that fields in the neighborhood of ponds always had more moisture 

* Von dem Borne, ‘‘Ueber Teichwirthschaft.”—[ Translated by HERMAN Ja COBSON. ] 
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even during a dry season, and that vegetation seemed to flourish more. 

In very damp seasons such fields mmay even have a hurtful excess of 

moisture. For a light soil, needing a good deal of moisture, ponds are 

decidedly beneficial. 

“When ponds are laid dry the consequences are similar to those 

attending the destruction of forests. Fortunately ponds are more easily 

restored than forests. If it seems profitable to change ponds into fields, 
thé dams should at least be left. In the district of Militsch, e. g., large 

ponds have been laid dry and changed to fields; on some farm-houses 
have even been built. A few of these ponds could again be restored to 

their original condition, but with many of them this was absolutely im- 

possible, although they yielded very little profit as fields, while as 

ponds they had proved a source of considerable income. Similar ex- 

periences have been made in Bohemia, where there is an unusual number 

of large ponds. 

‘“ Whenever ponds are laid dry, the dams should, therefore, be pre- 

served, and no buildings should be erected, and it will be easy to re- 

store them whenever it should be deemed advisable. 

“It is profitable to use the ponds from time to time as fields, because 

it proves favorable to the growth of the fish, and because the grass or 

grain planted in the ponds needs no manure. When ponds do not re- 

ceive sufficient food for the fish from rivers or brooks, as is the case 
with very large ponds, it will be advantageous to introduce a regular 

system of rotation, and use them, e. g., three years for raising fish, and 

then three years for raising grain or grass. 

“It is of course understood that in constructing ponds it is indis- 

pensable to have a sufficient quantity of water. In large ponds this 

quantity is very considerable, and the entire contents of large rivers | 

are required. 

“ Thus in Lorraine the Rhine-Marne Canal is used for this purpose, 

as also the Seille and the Saar; in the district of Militsch, the Bartsch; 
in the district of Rothenburg, the Neisse, Spree, and the Schéps; and 

near Peitz, the Spree. 

‘‘ For small ponds, especially those used for raising carp, it is not ad- 

visable to have them fed from rivers, because other fish—particularly 

pike—get into them and destroy many carp. For hatching-ponds the 

so-called sky-ponds are the best, 7. e., those filled by rain and snow 

water.” 



XIX.—THE PISCICULTURAL ESTABLISHMENT OF MR. AUGUST 
FRUWIRTH IN FREILAND NEAR ST. POLTEN, LOWER AUSTRIA, 

By Dr. EMIL VON MARENZELLER.* 

[Abhandlungen der k. k. zodlogisch-botanischen Gesellschaft in Wien for 1877.] 

An interest has been manifested with us in Austria in transforming 
waste and unproductive river regions into territories capable of sustain- 

ing fish, and the government as well as private individuals have at differ- 
ent periods taken steps towards bringing about this result. But as these 

efforts were neither systematic nor united, the results were not very 

striking. It is but a rare case that a private individual owns extensive 
fishing-waters. Intricate claims to use the water and fish in it—claims 

made from every side—blunt his energies or frustrate the beneficial 

measures which he has-inaugurated, and even the greatest zeal will grow 

cold when continually meeting with such hinderances, especially with 

ignorance and covetousness. Our present system of title-deeds to water 

property is insufficient, our legislation for protecting the fishing interest 

is imperfect, and even if there are laws they are not properly carried 

out. And without such laws properly observed the experience gained 

nearly a century ago, that the propagation of fish at the right time and 

‘right place may be caused artificially, and that with proper measures 

for protecting the young fish they may be raised without such enormous 

losses as threaten them in open waters, will be practically useless. 

While, therefore, private individuals will feel little inclination to place 
impregnated fish-eggs in waters which they only rent under certain 

conditions, or whose neighboring waters are owned by persons whose 

sole aim seems to be the destruction of fish, the impregnation of fish- 
eggs on a large scale will, at least in our country, be hardly a paying 

business. Under these circumstances, our object in directing attention 

to a new piscicultural establishment, well furnished with all modern im- 
provements both foreign and domestic, can only be to awaken sympathy 

for a most praiseworthy undertaking or to encourage the enterprising 

manager; but by no means to meet a long-felt general want. But the 

author is of opinion that the new Austrian fishery laws, which will soon 

be in force, will form the basis for great improvements in pisciculture, 

* Die Fischzuchtanstalt des Herrn August Fruwirth in Freiland bei St Polten in Nieder- 

Osterreich. Vienna, 1877. Translated by HERMAN JACOBSON. 
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which will then with us assume its place among the industries of the 

country, which by right belongs to it, and which in other countries it 

has occupied for some time. The successful steps taken by Germany in 

this direction, the activity of the great piscicultural establishment at 

Hiiningen and of other similar establishments, and the noble zeal dis- 

played by the German Fishery Association cannot fail to encourage our 

pisciculturists in their endeavors. And even if we do not reach very 

great results in the immediate future, piscicultural establishments, if 
properly directed, can do much to remedy the lack of fishes in our 

waters, and become quite profitable to their owners; and this may be 

done by raising fish for the market. As the grand results of our Bohe- 

mian fisheries with regard to the carp and pike are so well known, it is 

scarcely necessary to say that I am only thinking of the decimated in- 

habitants of our mountain streams, the trout, &c. Pisciculture so far is, 
any way, almost confined to the salmonoids. All the piscicultural text- 
books show the method to be pursued. In our piscicultural establish- 

ments fine specimens of fish raised by them are from time to time exhib- 

ited; but all this only conveys the impression as if the possibility of the 

thing were to be demonstrated, but not that the enterprise in question is 

and should be independent of various outside influences, and could be 
successful if certain conditions were properly observed, the efforts and 

sacrifices to be made as well as the results to be obtained being well un- 

derstood beforehand. We should be able to determine beforehand the 
productiveness of a piece of ground about to be transformed into trout- 

ponds just as much as we are able to do this with regard to carp-ponds, 

of course taking into account the necessary expenses for feeding or fat- 

tening the trout. It should be accurately known under what conditions 

the greatest possible yield may be secured in the shortest time, and the 

most favorable conditions for a rapid growth of the young fish should 

therefore be determined; in short, it should be our aim to gain such 
general principles and experiences that a person who intends to use his 

favorable natural surroundings for raising fine food-fish would not be 

obliged to treat the whole matter in the light of a more or less doubtful 

experiment, for it would remain doubtful, because the causes of success 

or failure are not fully understood, to do which requires considerable 

talent of observation, patience, and endurance. 
A short time ago I had occasion to visit a new and little known pisci- 

cultural establishment, which I resolved to describe more fully in this 
journal because all its arrangements seemed very fine and perfect and 

because its proprietor and manager pursues his object with unusual 

energy. I was convinced that in so doing I would render a service to 
all persons interested in pisciculture and to this industry itself. 

The piscicultural establishment of Mr. Angust Fruwirth can, by rail- 

road and stage-coach, be reached in five hours from Vienna. It is located 
in the little village of Freiland, numbering only a few houses, half an 

hour beyond Lilienfeld, on the banks of the Traisen. It takes two 
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hours and a half, by stage-coach to reach Freiland from the well-known 
town of St. Pélten ; but soon it will be reached in an easier way by the 

railroad to Schrambach which is shortly to be opened. The piscicultural 

establishment is located on the right bank of the Traisen at the foot of 

the Lilienfeld Alps, on a meadow rich in springs, almost at the point of 

the angle formed by the confluence of the Traisen and the Unrecht- 
Traisen. Mr. Fruwirth selected this place because it was hoped that 

after the ponds had been dug there would be a sufficient quantity of 

water, and because in case of necessity any quantity of water might by 
@ canal be obtained from the Unrecht-Traisen. The establishment, which 
our diagram shows in its present condition, has not sprung into exist- 

ence at one time. The proprietor proceeded in a very rational manner 

by first making an attempt ona small scale, and only extending his 

operations when he found his expectations realized. In October, 1873, 
he dug the the pond 8,, because the springs were most numerous in this 

neighborhood. From this pond the water flowed through four sluices 
in four canals, which united in the neighborhood of the pond marked Wa. 
In these canals Mr. Fruwirth placed Jacobi’s hatching-boxes, without 

vessels, but simply with a layer of sand for the eggs, near to the sluices, 

therefore within the limits of somewhat agitated water. The eggs de- 

veloped in an excellent manner, and it is said that nearly 500 trout trace 
their origin to this first experiment. As everything succeeded so well, 

Mr. Fruwirth during the following year built a hatching-house, and by 

digging a number of new ponds for the young fry he almost brought his 

establishment to its present condition. After the five ponds for the 

young fry had been dug, water began to appear in such quantity as to 

determine Mr. Fruwirth not to get any outside supply for the present. 

In the beginning the water which flowed off was led direct into the 

Traisen. This proceeding, however, had some disadvantages which con- 

siderably diminished the results of the hatching-period, 1874~’75, and 
compelled Mr. Fruwirth to adopt energetic measures. As the right 

bank of the Traisen is very flat, the water which should have flowed off 
occasionally remained stationary, or the Traisen water entered the es- 

tablishment and threatened it with destruction. Dams were of not much 
use under the circumstances. During the winter of 1874, the hatching- 
house was exposed to very serious dangers. It was impossible to drain 

the ponds in order to empty them of fish. One or more larger trout re- 

mained in the small water-puddles and seriously endangered the life of 

the small-fry. The only way to obviate the difficulty was to construct 

a tunnel 108 feet long through the solid rock, through which the water 

could flow off right by the side of a large weir, thus abolishing all com- 

munication with the Traisen. From this tunnel the water flows into the 

river in the shape of a small water-fall. Much damage was also done by 

having the sluices closed with a fine wire grating, as the tender young 

fish were pressed against it by the force of the current and thus perished. 

Nothing would remedy this evil but an invention which I shall describe 
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further on. During the season 1875—76 a considerable number of eggs 
were placed in the hatching-boxes} not only of trout, but also of saibling, 

and of bastards of trout and saibling, as well as of bastards of trout 
and salmon, which, through the Salzburg establishment, were ordered 

from Hiiningen. Both in 1875 and 1876 a large number of young fish 

were placed in the small tributaries of the Traisen. In the autumn.of 
1876 I saw 1,200 trout, saibling, and bastards of the two, all of them 

the results of the two above-mentioned hatching-periods. Besides these 

there were 1,200 large trout in the pond Wa, which are used for propa- 

gating ; but only a portion of these—about 500 from the hatching-period, 

1873~74—are raised in the establishment; the others have been caught 
and fattened. In the autumn of 1876 the feeding-ponds, 1-16, were con- 

structed, and the system of ‘“‘chambers” for the young fry was intro- 

duced, and some improvements made in the connections between the 
various ponds and canals. 

After this brief historical introduction, I will proceed to describe the 
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present condition of the establishment. The soil which was gained by ~ 

the digging of the ponds was piled up along the edges, thus forming 

dikes, on which walks have been constructed between rows of alder and 

willow trees. There is a fall between all the ponds, so that the surface 
of the last pond, Wa, is about 2 feet lower than that of S;. It may be 
stated that on an average there is a fall of about 2 inches to the fathom. 

The bottom of the ponds is covered by a species of Chara, which is grow- 

ing luxuriantly. At many places of the basins, but especially in the 

principal pond, S;, there are numerous springs. With this exception, 

every pond receives its water from the preceding one. The experience 

of three years has proved that the fish thrive very much under this ar- 

rangement. At the end of the first year the percentage of mortality was 

0. From the pond S,, the water flows through four sluices into the 
ponds 8S, S3, S;, from this one into the pond S;, and from here through 

the canal J K into the pond Wa. The water also flows into the 

pond Wa from the pond S; through the canal S K and J K (to the 
left), and from the pond Wa it flows into the Traisen through the tunnel 

AT. The average depth of the ponds is 2 to 24 feet. The temperature 

of the water even in August was 50° to 52° F. near the springs; far- 

ther away from these or near the surface, 61° F. In the beginning the 

sluices were simply protected by a vertical grate; but as the young and 
tender fish were pushed against it by the violence of the current and 
were thus frequently injured, Mr. Fruwirth made two new improve- 

ments. The one consists of two boards rising above the surface of the 

water and meeting at an angle. Immedlately below the surface square 

holes are cut in the boards and are covered with a grating; the lower 

part of the board is hidden by a pile of sand reaching as far as the grat- 

ing. The other improvement is very similar to this one, only that the 
place of the boards is taken bya box open on two sides, viz, at the bot- | 

tom and in the rear; the gratings are in the lower portion of the three 
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sides, quite near the edge. By introducing these improvements Mr. 
Fruwirth prevents the little fish from coming within the immediate 

reach of the strong current, and also keeps his gratings free from mud, 

leaves, &c. 
The pretty hatching-house B lies about 3 feet deeper than the main 

pond §;, and receives its water from this pond through two pipes. The 

pipe, which is protected by one of the above-described cuniform mud- 

catchers, begins with a broad portion covered with flannel and perforated 
like a sieve, leading into a filtering-box 9 feet long and 2 feet broad, 
filled with alternate layers of sand and charcoal, which are separated 

_ from each other by thin perforated boards and pieces of linen. From 

this filtering-box the pipes branch off to the four Coste hatching appa- 

ratus with 25 vessels each, which are inside the house. The number of 

vessels in the hatching-house is therefore 100. Counting 5,000 eggs for 

each one, we find that Mr. Fruwirth’s hatching-house can accommodate 
500,000 eggs. Besides these vessels I saw six Jacobi hatching-boxes 

with 36 vessels, each capable of holding 2,000 eggs, so that 72,000 more 

eggs can be accommodated. If all these vessels were filled to their ut- 

most capacity, this establishment could develop more than a million of 
eggs. After having left the eggs, the young fish go into two wooden 

boxes placed in the ground on the outside of the hatching-house (on the 

diagram it would be the south side). From each of these boxes a pipe 

which can be closed (the two dotted lines) leads into the narrow and 

shallow ditches marked j. These provide for the case that the young 

fish gathered in the wooden boxes should be too numerous, and that 

they could not immediately be placed in the “chambers for young fry,” 

which are to be described further on. The thick black line beginning 

at the letter Z, in the pond &,, is a pipe, by which any amount of water 

can be introduced if the influx from the hatching-house should not be 

sufficient. Model order and neatness characterize the interior of the 

hatching-house. All the necessary apparatus is found here ina suitable 

selection. I must not forget to mention that there is a reservoir in the 

floor of the hatching-house, from which water can be obtained by means 

ofa pump. We shall soon see for what purpose this reservoir has been 

introduced. If we leave this cheerful house by way of its southern front 

and go to the opposite side, a wooden stair-case invites us to the inspec- 

tion of a superstructure rising from the middle portion of the hatching- 

house. Here we find a small but admirably arranged laboratory. On 

one wall we see several aquaria ranged in stories one above the other. 

In the lowest and largest one young trout and saibling are sporting. 

By means of the above-mentioned pump in the hatching-house, a reser- 

voir placed in the loft above this little room is filled with water, which 

from here either flows direct into the aquaria or is used in putting in 

motion some of Spengel’s ventilating apparatus. The effect of this very 

simple and cheap arrangement is excellent. The importance of these 

large and small aquaria cannot be overrated. In the first place, the 
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little fish can be easily observed, especially as to how they take to the 

different kinds of food which is offéred to them, and, in the second place, 

the conditions of life of the numerous animalcule living in the water can 

be investigated, and such observations will in nearly every case yield 

some practical result for the pisciculturist. He learns to know a large 
number of facts which will furnish him the key to many phenomena 

which are insoluble mysteries to the majority of men. As Mr. Frauwirth 

also possesses a Zeiss microscope with every contrivance which is re- 

quired in making microscopic observations, a person may at once go to 

work. A stove makes it possible to use the laboratory all winter. I 

must not forget to mention that this room also contains a very complete, 

well preserved, and tastefully mounted collection of specimens of the 

trout, the saibling, and bastards, in all the various stages of their devel- 
opment from the egg to the completed second year. 

In the pond Wa those fish are kept which have reached the age of 

maturity. During the spawning season they ascend to the hatching- 

house by way of the channel marked £; and as this channel can be 

closed by a trap-door where it opens into the pond Wa, they are easily 

caught. In extracting the roe Mr. Fruwirth pursues a method different 

from the one generally adopted. He takes hold of the fish by the head 

and tail and simply bends it; in doing this only the fully matured eggs 

come out; there is no danger, like in the so-called “ squeezing” process, 

that many of the immature eggs are also torn loose. The fish which 

have yielded a portion of their eggs are again placed in their native 

element separate from the others, and are again taken up after some 

time. Mr. Fruwirth informed me that as long as he pursued the usual 

method he often found in the vessels eggs which, although outwardly 

perfectly healthy, had not begun to develop, whilst at present this is 
no longer the case. As even when entirely free the trout never dis- 

charges all her eggs at one time, this simple and natural procedure 

adopted by Mr. Fruwirth must be highly recommended. 

Before describing some special arrangements, ¢é. g., the feeding-ponds 

(1 to 16) and the “chambers” for the young fry (J A), I will explain the 

diagram. The gray squares in the ponds S; to S;, and Wa are floating 

boards, which are placed there to give the trout a chance to protect 

themselves against the rays of the sun or to find a dark place. This 

object, however, will be better reached in‘a few years by the growing 

willow-trees. These boards are weighed down by stones and are there- 

fore a little below the surface. This is very essential, for fish jumping 

out of the water, as they frequently do, might accidentally alight on 

these boards and would soon die if the boards were dry and hot. SK, 
the so-called “ sorting-chambers,” are compartments where during fish- 
ing, or whenever it is desirable, the fish may be sorted according to size 
and species. Wand H mark the dwelling of the keeper and a dog’s 

kennel. is a place for storing salt horseflesh for feeding the growing 

and matured fish. Nothing but perfectly healthy meat is used. It is 
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cut in strips and pieces with a knife, a sausage-machine having been 
found impracticable, as it only partly tore the sinews but did not sepa- 
rate them entirely. It frequently happened in consequence that fish 
were choked by endeavoring to swallow large pieces of meat and sinews 
sticking together. 

The feeding of the young trout and saibling with good and sufficient 
food, from the moment they lose the umbilical bag till the time when 
they can be fed on meat or fish, is really the point on which their rational 

culture depends. This will influence the percentage of their mortality, 

and their more or less rapid and successful growth. It is absolutely 

necessary to give the fish not only good but also sufficient food. Brains, 

liver, &c., which have been proposed, cannot be called “good” fish food, 
and the question as to what is understood by “suffi¢ient” can scarcely 

be answered by those who immediately place their young fry in the 

ponds, leaving their further fate in the hands of a kind Providence. 
People who do this will say that the fish when put in ponds are placed 

in similar surroundings as they would find in open waters, and this is 

all that is considered necessary for their further development. In rea- 

soning in this manner, however, people entirely forget that it ought to 

be the object of pisciculture to offer the fish more than nature can do— 

a luxurious but never a starving existence. This does not exclude the 

possibility that occasionally such experiments are successful, and that 

the ponds to which the young fish have been assigned contain a super- 

abundance of food; but then it will always be a venture. There should 
be absolute certainty with regard to the occtirrence of food, and wherever 

the fine net or the microscope only shows few animalcula suitable for 

fish-food, this want should immediately be supplied. When I visited 

Mr. Fruwirth’s establishment I was surprised at the enormous quantity 

of insect larvee and lower crustaceans* living in the dense wilderness of 

chara which covered the bottom of the ponds. One pond, however, 
which only three weeks ago had been dug up, showed no signs whatever 

of vegetation. The clear and rapidly-flowing water of the Traisen does 

not seem to contain any of the above-mentioned animalecula, but when 
I pulled up some of the thick moss (Fontinalis antipyretica L., Rhyncho- 

stegium rusciforme Br. et Schimp.) covering the pieces of rock and 

quickly examined it, I discovered a rich animal life, which had found 

shelter and food among the moss. Thus the well-known proportional 

relation between vegetable and animal life also proves to be of great 

importance to the pisciculturist. It will be his first care to produce 

a luxuriant vegetation. The natural conditions of Freiland, which 

must be considered extremely favorable to the development of the 

* Prof. Dr. F. Brauer recognized among those gathered during August the larvee of 
Perla-cephalotes P., Nemura sp., Chloécon dipterum L., Hydropsyche sp., Rhyacophila sp., 

‘Stenophyiax sp., Hydroptila sp., Atheryx Ibis, Simulia sp., Culex sylvatica L., Chironom- 

idens, Elmis wneus Miill., &c. I myself found two species of Daphnid (Alona, Simocepha- 

Ins), two species of Cyclops, and one species of Cypris. 

S. Miss. 59 ——42 
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lower aquatic fauna, did not satisfy the proprietor. He was anxi- 

ous to find if it would be possible to increase the fish-food by creat- 

ing still more favorable natural conditions. He therefore applied to 

Prof. Dr. Gustav Jager, in Stuttgart, who several years ago had advo- 

cated the construction of ‘ gnat-ponds” as a great aid in raising young 

trout. After having personally examined the establishment in August, 
1876, Dr. Jiiger drew up the plan for the feeding-ponds and for the *‘ cham- 

bers” for the young fry, as they are represented in our diagram. He — 

thought that it was not good to distribute the young fish immediately over _ 

a large pond, as they escape observation; in his opinion it would be far 

better to place them first in a small pond, and then gradually into larger | 

ones. The fish should be within easy reach, so that their mode of life 

could be controlled, and the so-called “ gluttons,” ¢.¢., the stronger ones, 
which use much of the food destined for the smaller ones, could be re- 
moved. But, as in the small space they have less chance to find food, | 

it must be introduced from outside; and to facilitate this process is the 

object of the feeding-ponds (1-16); they are shallow ponds, with stagnat- 

ing water, and full of aquatic plants. The feeding-ponds 6-16 receive 

their water from the canal Z, which is connected with the pond &. 

Sluices regulate the admission of water; subterranean wooden pipes ~ 

8” square, which can be closed, make the connection with the “chain- — 
bers” for the young fish. From the canal Z a pipe going over the spawn- 

ing-canal leads the water into a similar canal running alongside of 

the feeding-ponds 1-5, which are arranged in the same way as 6-16. The 

ditches leading to the pond Wa from S; and S, are used as “chambers” 

for the young fish. Wooden cross-walls with a wire grating divide 

these ditches into smaller divisions, which are again subdivided into ! 

two parts by a single board running lengthwise. AIl these separating 

walls can be removed, and the compartments be made larger. Into 

these “ chambers” for young fish, the contents of the feeding-ponds can 

be conducted by pipes. These feeding-ponds and “chambers” for the 

young fish were constructed during my visit, and will already come into 

use after the hatching-period 1876-1877. The water coming from the 

feeding-ponds must, of course, not rush into the ‘ chambers” too vio- 

lently, because this might kill the young fish. As long as ice forms, 

they cannot be used, on account of their limited depth; but as soon as 
spring begins, they will, if the vegetation is luxuriant, and if the water 

is Stagnating, and can therefore be easily warmed, become a most suc- 

cessful hatching-place for numberless lower aquatic animals. If even 

the large ponds, by using a fine net, yielded in a very short time sufficient 

food for thousands of young trout, it will be all the easier to obtain 

such food with a fine net from smaller ponds, if the draining of the 
ponds should not yield the desired result. Lhe young trout and saibling — 

are therefore raised in the Freiland establishment on exactly the same food 

as they eat when in open waters; but special arrangements have been made 

to supply this food in unusually large quantities. 

——— Se 
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The period up to which Mr. Fruwirth intends to employ this method 

of feeding is the end of the first year. During the winter months it is 

not necessary to add any extra food, as the fish do not require so much 

food during this season. After the first year the feeding with horse 
flesh commences. 

The piscicultural establishment at Freiland is able not only to supply 

a very large number of impregnated eggs—this year. (1877) it shipped 

about 40,000 eggs, principally to Germany—but it possesses all the neces- 

sary arrangements to raise an indefinite number of fish. In order to 

ascertain whether it would be possible to transport fish to Vienna, Mr. 

Fruwirth undertook, in January, 1876, to transport 600 trout (not raised 

in the establishment), all of them milters, to Vienna. The fish left Frei- 

land at 11.30 p. m., and reached the Vienna fish market the following 

day at noon in perfectly sound condition. Mr. Fruwirth keeps an exact 

account of everything which takes place in his establishment, e. g., the 

number of eggs placed in the vessels, the number of fish hatched, the 

losses, the number of fish placed in the different ponds, and the expense 

of feeding the fish and running theestablishment. He is always anxious, 

either by personal observation or by the advice of others, to follow up 

cause and effect, so that if he continues his work with the same energy 

with-which he has commenced it he will soon be able to supply all the 

necessary statistics of the hatching and raising of trout and saibling. 

We have no doubt that he will soon find many imitators who will benefit 

by his experience, and we see in this prospect the sweetest reward for 

the many sacrifices which the proprietor of the Freiland establishment 

has made to the cause of pisciculture. 
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XX.—REPORT OF OPERATIONS ON THE NAVESINK RIVER, NEW 
JERSEY, IN 1879, IN COLLECTING LIVING STRIPED BASS FOR 
TRANSPORTATION TO CALIFORNIA. 

By H. W. Mason. 

LIVINGSTON STONE, 
United States Fishery Commissioner : 

Sir: In accordance with your instructions, I went to Red Bank, New 
Jersey, on Wednesday, June 4, to procure striped-bass, fry, scallops, and 

eels, to experiment upon them to find means of keeping them alive, if 

possible, and, should the experiments warrant, to transport to Albany, 

N. Y., one hundred and fifty, more or less, of the striped bass; two hun- 

dred eels, and as many scallops as seemed advisable to be transferred 
to California. 

Before starting for Red Bank I received several valuable hints from 

Mr. Eugene Blackford, of Fulton Market, and though he could not give 

me much encouragement, he showed much interest in the expedition, 
and gave me the benefit of valuable experience. He said at once that 

“bass fry” was wholly distinct from striped bass, and consequently 

saved me much time in studying the habits of the so-called “fry.” In 

reply to my inquiry as to the practicability of procuring small striped 

bass, he warned me of the great difficulty of obtaining them, as the 

striped bass had not at that time appeared in the river. Scallops he 

rightly pronounced out of season, but kindly offered to try and get me 

a few to experiment upon. 

As to the appearance of striped bass in the rivers in the East, Mr. 

Blackford is sustained, in spite of the contrary opinion of many fisher- 

men, by the authority of the records kept at Red Bank. This year the 

first striped bass taken with hook and line at Red Bank was caught on 

the 9th of June, and this seems to be about the time that the bass 
usually strike in. 

On reaching Red Bank I found that none of the arrangements which 

you had directed to be made had been attended to; the two men—I 
cannot say fishermen—employed to catch the bass had but a faint con- 

ception of what was wanted, and had provided themselves with an eel- 
seine wholly insufficient for my use; and even this they dared not haul, 

although provided with express authority, owing to the State law 

against seining; the tanks were out of repair, and had been packed 
away in the freight-house to shrink and fall to pieces. Nowe ot the 

66 
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thousand eels which had been promised were ready, but the man offered 

to set his pots at once, pretty small eel-pot, to catch an eel 4 inches long. 

I immediately discharged the inefficient fishermen, and after considera- 

ble difficulty I found aman who had had experience in evading the law, 

and who had the only real seine in the vicinity. By promise of liberal 

pay, I secured his valuable services, together with those of his sons, and 

to them is due the credit of undertaking and carrying through the work 

that scarcely any one else could or would have brought to a successful 

issue. While Clayton was preparing his seine and finding men to help 

him, I instituted inquiries among those who had any reputation as fish- 

ermen as to the habits of the bass. Aside from the uniform opinion 

that bass could not be kept alive overnight, I found no two who agreed 

as to the primary facts. Only one could be found who had ever found 

a bass with the spawn in her. He said that he found it in February, 
but added the incredible story that it weighed thirty pounds. Some 
thought the bass spawned in the fall; others, in the winter; a few, in 

the spring, while scarcely any agreed with me that about June 1 was 

the time. Many said the fish spawned in the ocean; some thought in 

the brackish water; while others said that the ditches and brooks was 

the spawning ground. No one had ever as much as seen a bass less 

than 3 inches in length, and thought it a useless expenditure of time 

and money to look for them. This is one of the chief places for striped- 

bass fishing in the country. It is not my place to mention the lack of 

fish culture among the natives. 

At high tide, Thursday, June 5, was commenced the series of hauls 
that lasted without interruption at every high tide for a week. The 

seine was hauled until midnight Thursday, and twenty fair-sized bass 

obtained; average length, 8 inches; average weight, 3 pound. The 

water was salt, as the tide was high. The temperature of the water at 

six o’clock was 80°; at twelve o’clock, 75°. In the same water, at the 

same temperature, ten fish lived two hours after being put into the tank. 

In the same water, at 70°, the rest lived four hours, the water in both 
cases being constantly aérated. All the fish were dead at 3.30 a. m. 

Friday. 

Friday morning, hauls were made farther up stream in hopes that 

something that might be denominated “fry” might be obtained. In 

three hauls no fish were taken; in the fourth, three small striped bass 
were caught and put in brackish water freshened with ice, temperature 

65°. After several barren hauls, nine more were obtained. These were 

all the fish that could be induced to come ashore on Friday, and all but 

four lived to be placed in the San Joaquin River two weeks later. Not 

satisfied with the size of the small bass, I mailed two that died to you 

to obtain information, and also spent Saturday morning in exploring the 

mysteries of mud and water in every ditch and brook that empties into 

or communicates with the Navesink River, above Red Bank, but was 
unable to find anything that looked like a bass-fry. In a similar expe- 



MASON—COLLECTING LIVING STRIPED BASS IN 1879, 665 

dition Sunday I succeeded in finding two specimens of fry that may 
have been those of the striped bass; the full bag beneath the throat 

showed them to be but a few days old. All further attempts to obtain 

specimens for preservation were fruitless. 

Saturday the seine was hauled as far up stream as the boats would 

float, but no bass less than 3 inches in length were caught and but six in 
all. <A pair of shad having just spawned were taken in 3 feet of water, 

over three miles from tide-water. The bass in the tanks did finely with 

brackish water, 64° to 679. Aération was constant. Watched, myself, 

Friday and Saturday nights, and experimented with ice and salt water 

until I found what degree of saltness seemed to suit them best. Also 

tried a few bass in clear spring water, but they did not thrive therein. 

Put fifty small eels, caught in the mud with a net of mosquito bar, into 

the tin tank filled with spring water, temperature 55°; found that they 

needed no care. 

The tide was high late Saturday night, and no haul was made until 

nearly midnight. To avoid handling the fish, the tanks, ice, &c., were 
taken in the fishing boats. Seven fine medium-sized bass were taken 

in the course of four hauls, and put into a tank under similar conditions 

as the small bass. 

In spite of continued threats of arrest, the men were almost con- 

stantly at work Monday and Tuesday, but very few fish were taken; 

the air and water were very warm, 90° and 82° respectively, and it was 

with difficulty that the fish were brought to the wharf alive. An awn- 

ing was rigged over the tanks and every precaution was used to ward 

off the sun’s rays, which I found almost instant death, especially to the 

larger fish. At times the fish would come to the top of the water for 

some hours in spite of every effort to keep them down; again, they 

would stay perfectly quiet on the bottom for several hours. I was un- 

able for some time to explain their actions, but finally it occurred to me 

that at low tide the water from the river being fresher than at high tide, 

when the water in the tanks was renewed at low tide and ice in consid- 

erable quantities added, the water became too fresh and the fish suffered. 

This led to the necessity of adding salt in some form in order to main- 

tain a steady degree of saltness. The sea salt was tried and to my sur- 

prise and pleasure worked toa charm. After Wednesday morning fresh 

spring water with sea salt added was gradually substituted for the turbid 

water from the river, until, when I left, Thursday noon, at least half the 

contents of the tanks was made up of artificial brackish water. About 

a handful of salt to a pail of water seemed about the right proportion. 

Tuesdvy night I put fifteen medium-sized bass in a wooden car and 

sunk them in the river where the tide ran strongly. In the morning 

seven only were alive, showing how easily bass will die when put under 

restraint. 

The hauling was continued Wednesday, but as I had sixty small bass, 

23 to 44 inches long, and thirty medium-sized bass, 6 to 8 inches long, 
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I thought best to be sure of some at least, and so staid myself with 
the fish on the shore for the first time, the men going out alone with an © 

empty tank, ice, and thermometer. As might have been expected, 

they made a large haul of 139, mostly small, and lost all but twelve be- 

fore getting back to the wharf. This rather disheartened them, but 
after considerable argument they were persuaded to try again Thursday, 

and very fortunately in the first haul we took seventy-five small bass 

and six large, and succeeded in bringing every one safe to the tanks. 

The tanks were thoroughly washed and filled with water, half from the 

river, high tide, and half from a spring, with sea salt added. 
Thursday noon took the train from Red Bank, the tanks being ex- 

pressed to the Grand Central depot, charge, $15. A large truck, and 
three men from Adams Express Company, met the train at Jersey City, 

and at five o’clock the tanks arrived at the Grand Central, and on ex- 
amination only one dead fish was found. . 
Finding that a baggage car was run through to Chicago without 

change I made arrangements to have the tanks taken in that car, dis- 

charged the boy [had brought from Red Bank to help, and congratulated 

myself that I had one hundred and thirty-three small bass, alive and in 

good condition, thirty-four medium sized bass, and four hundred and 

fifty, more or less, small eels. The trip to. Albany was uneventful, and 

with the delivery of the fish I gladly relieved myself of the responsi- 

bility that had weighed rather too heavily for comfort upon me during 

the ten days of my service. 

As to scallops, Mr. Blackford answering to my telegram that it was 

“impossible to get scallops,” I started Sunday afternoon for Ca- 

narsie, Long Island, the center of the scallop fishery. I took with me 

“ Uncle Dan,” experienced in scallops and scallop-fishing. We arrived 

at Canarsie about midnight, being obliged to walk the last fiye or six 

miles. In consideration of a heavy fee, a man was found willing to un- 

dertake the work of catching the scallop, but, after raking from three 

until eleven Monday morning, we were obliged to return without as - 

much as seeing a single scallop. I sent a man to the very end of the 

island to procure the seallop at the Grand Central Depot, Thursday. 

The trip must have taken at least three days, and as I saw nothing of 

him there his search must have been unsuccessful. About two weeks 

earlier the scallop were plenty. 

The difficulty of obtaining the bass, requiring the services of from 

four to eight men day and night for a week. made the expense of my 

experiments more than it would have been under more favorable ecir- 

cumstances (as a week later in time), but I did not dare to relinquish 

in the least particular lest I should lose all I had, and leaving the ac- 

count to speak for its own necessity I respectfully submit this report of 

my ten days at Red Bank. 

HARRY W. MASON. 

— 



XXI.—REPORT ON THE TRANSPORTATION OF A COLLECTION 
OF LIVING CARP FROM GERMANY. 

By Dr. O. FINSCH. 

The fish came from the well-known and reliable fish-cultural estab- 

lishment of Mr. Rudolph Eckhardt, in Luebbinchen, near Guben, prov- 

ince of Brandenburg, Prussia. There were 100 specimens of the finest 
kinds of carp, principally mirror-carp (Cyprinus carpio, rex cyprinorum), 

one and a half years old, and measuring from 6 to 8 inches in length. 

Liibbinchen is about one and a half hour’s ride from the railroad sta- 

tion of Guben, whence the fishes were shipped on the evening of the 21st 

of April to Hamburg, by an express courier train, which was allowed to 

carry fish at the same rates paid for passengers’ goods. 

I did not get a telegram from Mr. Eckhardt until the 22d of April, 

and, therefore, had only time to receive the fish at the depot. They had 

been on the way about eleven hours, and were apparently in excellent con- 

dition; they were in four coal-oil barrels, each containing 25 fish. Seven 

fish were found dead in one barrel when they arrived at Hamburg. 

Following the instructions of Mr. Eckhardt, I filled up the barrels with 

fresh water, pumping it in until the water flowed off quite clear, and 

appeared entirely free from the least mud or slime; then the barrels 

were replenished three-quarters full. 

Owing to the condition of the Elbe, the large transatlantic steamers 

eannot always reach Hamburg, and are sometimes compelled to anchor 

near Stade or Gliickstadt; this was the case on the day of our depart- 

ure. We started on the 23d of April, at 10 o’clock a. m., in a small 
steamer, which conveyed the passengers and their goods to the Lessing, 

of the Hamburg Mail Packet Steam Navigating Company, and em- 

barked on the Lessing at about 4 o’clock in the afternoon, near Stade. 

As TI had not been advised of the shipment of the fishes from Guben 

until quite late, I did not have time to purchase a sufficient quantity of ice 

at Hamburg; however, I could not very well have takena greater quantity 

on board the Jocal steamer, whose carrying capacity was somewhat lim- 

ited, and was crowded with passengers and their goods. There were 560 

passengers on board. 
I received the following orders from Mr. Eckhardt: “Place the fish, 

if possible, in the ice-house; if this cannot be done, put the barrels on 

ice covered with sawdust; put two pounds of ice into each barrel 

once or twice during the day, and keep the temperature at 4° or 6° 

Reaum. (about 40° or 45° Fahr.); if the fish cannot be placed te ice- 
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house or on deck, put them under the deck, but in a room where there 

is sufficient air; at any rate, the ice should be regarded as the most im- 
portant thing, as well as necessary for the resorption of air.” 

As the air in the ice-house, and even in the other rooms below deck 

(owing to the presence of 5,000 pounds of fresh meat), was not pure, we 

placed the four barrels—which were very heavy and required four men 

to handle them—on deck amidships. Captain Voss kindly instructed the 

steward to give me all the ice I needed; and the first officer, Captain 

Froboes, was kind enough to take a supply of fresh water from the Elbe 

in small barrels, which were placed at my disposal in the life-boats, to 
keep the water cool. 
When starting from Hamburg on April 23, the day was quite warm, 

and having no ice on the small steamer, we pumped in air by means of 

an air pipe, which refreshed the fish considerably. Temperature of 

water, 44° to 5° (40.1° to 41° Fahr.). One fish died. 

April 24.—In the North Sea; cool weather; water 5359 (41.99 Fahr.) ; 

pumped in air several times. 

April 25.—At Havre; very warm day; water 6° (42.8° Fahr.); put 

in ice twice; aerated the water frequently; six fish dead. 

April 26.—In the channel; tilled up with fresh water; used ice three 
times; aerated several times; water 6° (42.8° Fahr.); ten fish have died. 

April 27.—In the Atlantic; put in ice twice; aerated; water remained 
at 5° (41° Fahr.) constantly; thirteen fish dead. AI] these fish were dying 

in one barrel, the same in which we found the seven dead fish when they 

arrived at Hamburg. In order to discover the cause of this mortality, I 
had all the fish transferred into another barrel, which had been filled with 
fresh water, and noticed that most of them were relieved ina half hour’s 

time; and those which had been swimming on their sides when in the other 

barrel became quite brisk again. The barrel from Luebbinchen was 

cleaned thoroughly, and was found to contain a great quantity of mud; - 

six times the water had acquired a black color, and it was very evident 

that the barrel had not been cleaned properly (as it should have been), 

and which unfortunately was the immediate cause of the death of so 

many fish. 

April 28.—Put in ice three times; notwithstanding, the temperature 

reached 7° (44.6 Fahr.). The balance of the fish which had been taken 
from the unclean barrel died, making the total loss thirteen, although 

the barrels had been filled up with fresh water. 

April 29.—Put in ice; water 6° (42.89 Fahr.); six fish died. 

April 30.—Used ice once; water 5° (41° Fahr.); two fish died. 

A dissection of dead fish show that they were all in excellent condi- 

tion, being fat and well fed. Although we had very fine weather and 

the ship rolled very little, the sea being nearly smooth, some of the 

carp had injured their snouts. To prevent any rolling we hove up the 

barrels (now only two) into the life-boats, where they remained sus- 
pended between the davits, and had no greater movement than a lamp 
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in the cabin. These changes for the better were accomplished through 

the kind and timely assistance of Captain Froboes, the first officer, who 

took a great interest in the matter. 

May 1.—Put ice in; water constantly 5° (41° Fahr.); three fishes died. 
May 2.—Put ice in; water constantly 5° (41° Fahr.); one fish’ died. 
May 3.—Put ice in; water constantly 5° (41° Fahr.); five fish died. 
(Several times each day air was pumped in.) 

May 4.—Put icein; fresh water; water from 5° (41° Fahr.) to 6° (41.8° 
Fahr.); three fish died. 

May 5.—Put ice in; fresh water; water 5° (41° Fahr.) to 54° (41.9° 
Fahr.); five fish died. 

May 6.—Put ice in; fresh water; water 54° (41.99 Fahr.) to 6° (42,80 
Fahr.); two fish died. 

(Air pump was used every day.) 

As we approached the coast the weather became warmer, and I put 

in more ice than we had been accustomed to use during the past five 
days; we also replenished the barrels with fresh water. 
We arrived about 7 o’clock p. m. at the pier in Hoboken, where Mr. 

Fred. Mather, who had been commissioned by Prof. Spencer F. Baird, 

was awaiting me to take charge of the fish on their journey to Wash- 

ington. Our aggregate loss was 77 dead fish, leaving 23, which com- 

‘prised our live stock, which may be poder: however, as a satisfac- 

tory result. The uncleanliness of the one barrel above enone was 

the cause of the unusual mortality during my trip. 

My experience on this trip teaches me that it is easy and practicable, 

with the assistance of a keeper, to bring over living carp from Germany. 

The transportation, however, should take place during the colder 

months—from November to March. During these months there is an 

abundance of room on the steamers, and the fish can be placed ina 

cool room down in the dark, where the sea air, and particularly the damp 

air from the banks and during foggy weather, cannot have a disastrous 

effect upon them. I do notthink the sea air good for so purely a fresh- 

water fish as the carp, as it is too much charged with salt; the salt 

forms a sort of incrustation, during foggy weather, on the beard and 

woolen clothing when exposed on deck for any length of time. Fresh 

water should be used in order to counteract the evil influences of sea air. 

Fresh water and ice should be at hand in large quantities. If I could 

have obtained a sufficient quantity of fresh water, which would have 
enabled me to fill up the barrels daily, 1am positive the death rate 

among the fish under my charge would have been correspondingly light. 

Ice is also absolutely necessary to keep the temperature below 6 degrees 

Reaum. (45° Fahr.). Pumping air is also very good, as it carries the air 

below the surface and produces a circulation at the bottom of the barrels. 

Whenever the fish (on this trip) were suffering for want of air, and gasp- 

ing, [immediately employed the air-pump, and the fish would go quietly 

to the bottom of the barrels, which, in my opinion, is a favorable sign. 
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While too high an estimate cannot well be placed upon the beneficial 

results of the air-pump, I cannot close without reiterating my former 

expressions in favor of the two principal accessories to the successful 

transportation of carp, namely, fresh water and ice. 

As it is impossible for one man to fill up and handle the barrels dur- 

ing the voyage, the assistance of the captain and crew is often necessary, 

and in this connection I cannot speak too highly of Captain Froboes, 

the first officer of the Lessing, who manifested great interest in the 

enterprise and rendered invaluable assistance. I have also to thank my 
zealous assistant, Mr. Ernst Rehre. . 

Very respectfully, 
Dr. OTTO FINSCH. 

WASHINGTON, D. C., May 16, 1879. 



XXII.—REPORT ON THE PROPAGATION AND GROWTH OF CARP. 

By Mr. Eckarpt-LusBBincHENn.* 

[From Cireular No. 1, 1880, of the Deutsche Fischerei-Verein, Berlin, February 12, 1880. ] 

As experiments continued for several years have fully proved that it 

is possible to ship embryonized carp-eggs and young carp a long dis- 

tance, I must draw attention to the transportation of carp-eggs and of 
carp 7 to 14 days old. 

There is not another pond-fish which can utilize the food contained in 

the water to so high a degree as the carp. 

Unfortunately, it has hitherto been impossible to raise the carp indus- 

try to the place which properly belongs to it in our system of economy, 

chiefly because it was not possible to obtain the necessary supply of 

carp-egegs and young carp, which were in great demand, and therefore 

fetched a high price. This evil may be remedied by the most recent in- 

vestigations of our pisciculturists, which have fully established the pos- 

sibility and practicability of successfully shipping carp-eggs and young 

carp. By their nature the carp-eggs are not at all suited for transporta- 

tion. Their shell is very tender and easily broken, and, moreover, these 

eggs are hatched five to ten days after impregnation if the temperature 

is + 20° to 15° Réaumur, and the sun shines brightly. A special method 

must therefore be employed. Although this method is undoubtedly 

open to many improvements, I have felt encouraged to send embryonized 

carp-eggs to America, and hope that most of thei will arrive ina healthy 

condition. 
Iam prepared to gather the naturally impregnated carp-eggs clinging 

to plants or pieces of wood, to estimate their number, and to send them 

away in specially-prepared boxes. 

As the embryo of the carp and the young fish itself develop with 

remarkable rapidity, it will be necessary, immediately after their arrival 

at the place of destination, to take out the inner box, and, without open- 
ing it, to place it in the water in which the young fish shall be hatched, 

and then to open the box after it has been in the water for at least an 

hour. The contents of the box should then be emptied at once into a flat 

box measuring about 1 to 2 cubic meters, having two openings covered 

with wire-gauze, and placed in the same pond. Here the eggs shouid 

remain until the young fish slip out. The grates should be of iron wire, 

* Herr RITTERGUTSBESITZER ECKARDT-LUBBINCHEN: ‘Bericht iiber Karpfenvermeh- 

rung.”—[ Translated by HERMAN JACOBSON. } 671 
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‘Six vacant spaces or holes to an inch, so as to prevent injurious aquatic 

insects from entering. A grate of this kind will allow the young carp to 

swim through freely ; and this is really an essential condition of their 
well-being, as immediately on being hatched they seek the open water 

and spread over the whole pond. 

After a stay of four weeks, the young carp can be transplanted, but 

it is not absolutely necessary to do this before autumn or the following 

spring. 

If lakes and rivers are to be directly stocked with young carp, select 

a quiet shore, with plenty of floating grass and other aquatic plants, if 

possible on the north side, so it gets the full benefit of the noonday sun. 

The young fish will then, soon after having been placed in the water, 

scatter all over the pond, and soon make themselves acquainted with 

its natural conditions and with the enemies contained in it. 

There is no doubt that it will be of great advantage to permanently 

stock our lakes and rivers with young carp, especially as carp raised in 

lakes and rivers have a much finer flavor than pond carp, and as this 

seems to be the only way to raise those large and beautiful carp, weigh- 

ing 20 to 50 pounds, which are the beau ideal of a carp. 

Proprietors of lakes, and even those who have rented lakes, should 

stock their waters with large masses of young carp; and with regard 

to publie waters the same should be done by associations. 

Embryonized carp-eggs can be bought here at 2 mark — 57.6 cents per 

1,000, and in quantities exceeding 5,000, at 23.8 cents per 1,000. 

Young carp (7 to 14 days old) are sold at 10 mark = $2.38 per 1,000, 

in quantities exceeding 10,000 at $1.19 per 1,000 exclusive of packing 

and freight to the railroad, which, however, is no. very great expense. 

Boxes, vessels, &c., should be immediately returned at the expense of 
the sender. Orders are taken till May 1, 1880. 

As regards the size which carp should reach in lakes, I take the lib- 

erty of giving a correct copy of the following letter received by me some 

years ago: 

SABROD, September 6, 1877. 
Mr. R. EckARDT-LUBBINCHEN: 
DEAR Sir: In answer to your favor of the 29th August, asking for 

information concerning Jarge carp, I send you all the information I 

possess. 

My father had, from 1830 to 1840, rented the Swan Lake, and although 
the rent was not very high, the fisheries in this lake did not pay very 

well, because its bottom is too uneven, and because it contains some 
very deep places where fishing apparatus cannot reach. At that time, 

and perhaps even now, the lake contained magnificent carp, bleie or 

bream (Abramis brama) weighing 16 to 22 pounds, and perch weighing 
3 pound. During the common fishing season no carp at all were caught, 

but only during the spawning period. In warm, sultry weather the 

carp came up to the surface and could be caught with great caution. 

st le 
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Thus our old fisherman, Lucas, who is still living, in one year only 

caught two carp, the larger of the two weighing 75 pounds. In the fol- 

lowing year I visited the lake, and, as far as I remember, caught about 
40 carp, several of which weighed 40 to 50 pounds. 

The grandfather of the present Count von der Schulenburg, who was 
then living at Lieberose, toid my father that in a conversation with the 
Duke of Dessau the duke had praised his large sturgeons and my father his 

large carp. My father thereupon presented the count with a large carp, 

which was placed in a lake near Iamlitz, where it remained till autumn. 

Meanwhile the count had had a little wagon made containing a recepta- 

cle suited to the size of the carp, and Mr. Brunsch, locksmith, and Mr. 
Brann, shoemaker, both citizens of Lieberose, were detailed to transport 
the carp to Dessau. Both these good people were anxious to earn a 

little extra money, and during their journey exhibited the carp for 

money in several towns. This of course caused a delay, and when the 

carp reached Dessau it was dead, but still fresh enough to be cooked 

and placed on the ducal table. Its bones were so large that the guests 

took them home as curiosities. 

Ido not remember how long the journey lasted, nor in what year it 

occurred, but it must have been about the middle of the third decade of 

the present century, for from 1830 to 1833 I attended the college at 
Giiben, was in the same class with your brother Oswald, and afterwards 
staid with my father till the end of September, 1833. A few years 

later I visited the Swan Lake and caught the above-mentioned carp. A 

year previous the extraordinarily large carp had been caught. 

I was glad to see that you take an interest in these matters, and have 

therefore cheerfully furnished the desired information. 

I have also a number of years ago read an old chronicle giving a de- 

scription of the origin of the Schwielsch Lake, and of its former location. 
Let me know whether this would interest you. 

Respectfully, yours, 

W. REIGLITZ. 

The Swan Lake, located in the county of Liibben, district of Frank- 
furt-on-the-Oder, measures about 150 hectares. Towards the end of 

winter it receives a great deal of excellent fish-food in the thaw and rain- 

water coming from large meadows. The fish found in this lake conse- 

quently grow very rapidly, and have a most delicious flavor. 

In 1865 I have, during the ice-fisheries in this lake, seen 18 carp 
weighing from 25 to 40 pounds each, and bleie or bream weighing up- 

wards of 20 pounds. All these large fish had a particularly beautiful 

shape. 

In my own and rented lakes I myself have caught carp weighing from 

25 to 27 pounds, which, judging from their scales, must have been about 

thirty years old. 

Carp-culture needs no better recommendation. 

S. Miss. 59-43 
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XXIII.—RAISING SALMONOIDS IN INCLOSED WATERS, 

By Director HAack.* 

[From circular No. 1, 1880, of the Deutsche Fischerei-Verein, Berlin, February 12, 1880. ] 

It is a fact often deplored by the friends of fisheries and pisciculture 

that the finest of our streams, the beautiful mountain brooks, which, 
clear as crystal, merrily leap from rock, to rock, are, from year to year, 

less and less suited to fulfill their original purpose, viz, to form the 
habitation of fish and other aquatic animals. 

The water of most of our mountain streams in these days only serves 

as the motive power of turbines, as the means for washing cotton goods, 

bleached with chlorine, as the purifier of printed cotton goods after hav- 

ing been treated with phosphoric or hydrochloric acids, as the receptacie 

for all sorts of chemicals from dye-works and chemical establishments ; 
in fact, it serves for everything imaginable, with the exception of its 

original purpose, viz, to be the habitation of fish. 

Wherever any water-power can be discovered we shall soon find a dam 

by which the whole brook or river is hemmed and its water led into some 

channel where it serves some industry. The manufacturer, of course, 

does not care whether there is enough water left in the river to allow 

fish to live and flourish. All this is very much to be deplored, but in most 

cases it can szarcely be changed; for a factory employing hundreds of 

men and putting millions of money into circulation certainly does more 

for the general good of mankind than a few trout or salmon. 

Even the most enthusiastic friend of fish and the fisheries will have toe 

familiarize himself with the idea that in course of time our small mount- 

ain streams will contain but few or no fish, simply because the large 

factories have driven them away. If, consequently, we do not wish to 

lose entirely the highly esteemed inhabitants of our mountain streams, 

the trout and similar fish, ways and means will have to be found to pre- 

serve these fish. This may be done by raising salmonoids in inclosed 

waters. 

Besides the brook-trout, the lake-trout and the saibling are particularly 

suited for raising in inclosed waters; but all these fish are excelled by 

the bastards of trout and saibling. Such bastards outgrow the fish of 

a pure breed very considerably even when they are raised under exactly 

the same conditions. Besides rapid growth, such bastards possess 

another advantage in their exceedingly delicate favor, combining the 

excellence of the saibling with the peculiar flavor of the trout. I must, 

>Herer Direkror Haack: ‘ Liniges tiber die Zucht der Salmoniden in geschlossenen Kdu- 
men.”—[ Transleted by HERMAN JACOBSON. | 675 



676 REPORT OF COMMISSIONER OF FISH AND FISHERIES. 

therefore, consider the bastard of saibling and trout as the most suitable 
fish for raising in ponds. 

Our beautiful aesche or grayling (Salmo thymallus) is unfortunately 

not suited for raising in ponds, principally because it is confined to insect 

food. This is all the more to be deplored, as this fish is particularly 

sensitive to the impurities of the water. 

The huchen (Salmo hucho), on account of its great voracity and be- 

cause it never eats anything that is dead, is only suited for raising in 

ponds where there are large numbers of small and otherwise worthless 

fish. 

The experiments in raising the finer species of Coregonus, e. g., the Core- 

gonus marana and the Coregonus Wartmanni, in ponds are of too recent a 
date to pronounce an opinion upon them. But so far these experiments 

have been encouraging. | 
The only salmonoid which has been raised in ponds for any length of 

time is the trout. Thus the trout-ponds near the Wolfsbrunnen at 

Heidelberg are widely known, as are also the trout-ponds of several fish 

dealers, ¢. g., those of Peter Haenlein, at Mombach, near Mayence, of Mr. 

Leyfried, and Helmstatter Brothers, near Wiirzbureg. 

Trout are not raised in any of these ponds, but merely fattened. The 

dealers buy, often at a great distance, young trout measuring 5 to 6 

inches in length, which have been caught in brooks, and place them in 

their ponds. Here they are sorted according to years and fed with the 

worthless eyprinoids which are caught in large numbers in the Neckar, 

the Rhine, and the Main. In Heidelberg and Wiirzburg these food-fish 

are generally placed in the ponds alive, but in Mayence they are only 

put in dead. The former method of feeding is more convenient and may 

especially be recommended in small ponds where the trout have not to 

hunt far for their food. The method of feeding with dead fish adopted 

in Mombach, near Mayence, is better calculated to fatten the trout. 
The food-fish are kept at Mayence in a live condition, and are every 

day at a certain time taken to the neighboring village of Mombach, 

where the trout get them dead but entirely fresh. Great care is ead 

that the trout leave no remnants, and the excrements and scales of the 

food-fish are carefully removed every day. 

In all the places which have been mentioned the quantity of spring 

water used for feeding the ponds is comparatively small; nowhere is it 

more than can be conveyed by a pipe measuring about three and a 

quarter inches in width. At the Wolfsbrunnen, near Heidelberg, the 
quantity of water used for feeding the trout-ponds was larger, but since 

most of the water is used by the city water- hee the pout have to 
manage with less water. 

In Wiirzburg and Mayence the trout-ponds are quite small, properly 

speaking, only large tanks made of wood and cemented, which may be 

Jaid dry and cleaned at any time. 

The Heidelberg ponds are much larger, and are, as far ay I know, 

. 
, 
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only cleaned once a year, late in autumn. Special care is taken to re- 

move the leaves which during summer and autumn are blown into the 

ponds. These leaves thoroughly soaked with water sink to the bottom 

of the pond and form the principal breeding place of the hurtful small 

leeches, which, if once settled in a pond, can searcely be exterminated. 
A fish-dealer in Frankfort-on-the-Main fattens the trout in a still simpler 

manner. As there is not sufficient spring-water in Frankfort for feed- 

ing the trout-ponds, Schauermann Brothers, of that city, have large 

floating boxes in the Main, which are used as trout-ponds. In autumn, 
when the water of the Main has sufficiently cooled off, medium sized 

trout caught in brooks are placed in these boxes and are amply fed with 

live fish. The trout can, of course, only remain in these boxes till the 

beginning of summer, but by that time their weight has been doubled 
or trebled. | 

The most interesting method of fattening fish is undoubtedly that of 

Mr. Kuffer, superintendent of the royal fisheries at Munich. It is 
really a pleasure to see how this Nestor of pisciculturists manages his 

establishment. Partly in small stone troughs and partly in small ponds 

trout may be seen by the hundred weight, not only alongside of each 

other, but in a literal sense above each other. In some of the stone 
troughs there are certainly more trout than water; but not only trout, 

but the magnificent saibling of the Schlier Lake, large Salmo hucho, 

enormous numbers of splendid eels from Italy, and, above everything 

else, hundreds of thousands of the finest crawfish are here gathered 
within a narrow space and enjoy the most careful treatment. 

Mr. Kuffer’s establishment is highly favored by its natural location 

and by the peculiarity of the Munich fish-trade. Powerful springs rise 

from the two so-called “ ports” in the almost perpendicular wall of rocks 

forming one side of the court-yard. Summer and winter these springs 

flow from the rock with the same strength, the same temperature, and 

with ever clear and sparkling water; and thus it becomes possible to 

keep such large numbers of trout and other fish within such a small 

space. 

In one court water from the river Isar can be brought in for the spec- 

ial benefit of the cyprinoids; and the experience of many years has 

convinced Mr. Kuffer that this mixed water is absolutely necessary to 

acclimatize the saibling which have been imported from the Schlier Lake. 

If these fish were immediately put into pure spring-water they would 

soon suffer from the byssus and would die. 

The peculiarity of the Munich fish-trade greatly favors this method 

of keeping fish, as nearly every one buys his fish after the scales have 

been taken off and after they have been cleaned. In this manner Mr. 

Kuffer obtains a great quantity of entrails, and especially roe, of which 

all fish are very fond. 

The trout and the Salmo hucho are not only fed with fish-entrails, &c., 

but also with live cyprinoids. Itis very interesting to observe the great 
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economy with which Mr. Kuffer manages his establishment. Absolutely 

nothing is lost. Dead fish and remains of fish which are refused by the 

trout are given to the crawfish, which besides this receive a great deal 
of vegetable food, especially corn soaked in water. 

Mr. Kuffer knows nearly every one of his fish, certainly all the larger 

ones. Some especially large and beautiful specimens of Salmo hucho 

and of trout have been in Mr. Kuffer’s care fora number of years. Par- 

ticular attention is of course paid to the female trout, the egg-producers, 

as the sale of eggs in the various stages of development forms no in- 

considerable source of income. It is interesting to see how carefully 

Mr. Kuffer treats his fish. As soon as any one has the least sore place 

or shows the slightest trace of byssus, as soon as a fish does not swim 

about with its accustomed liveliness, it is taken out of the larger pond 

or tank and placed in a special department. Here it is kept until it has 

entirely recovered, or, as is mostly the case, it is as soon as possible util- 

ized in the most profitable manner. Epidemics which are so frequent 

in other piscicultural establishments have never occurred in Mr. Kuf- 

fer’s establishment, probably because they are checked in the bud by 

immediately removing diseased fish. 

The crawfish epidemic, which is constantly advancing further east, 

has made some ravages in Mr. Kuffer’s establishment. 

As regards the treatment of fully-matured trout, Mr. Kuffer stands 

without a rival. 

Piscrculture proper, 7. ¢., the raising of food-fish from impregnated eggs, 

is not carried on to any extent in Mr. Kuffer’s establishment. There is 

too little room and too little time for this. 

Regarding those establishments in which food-fish are raised from im- 

pregnated eggs, I cannot report as favorably as on those establishments 

where fish are merely fattened. 

The reasons why most of our piscicultural establishments proper do not 

flourish are manifold. The chief cause, however, has been carelessness 
in the selection of a location. And where the location and the condi- 

tion of the water were favorable, it was often impossible to procure suit- 
able food in sufficient quantities, at any rate at a reasonable price. 

A beginner in pisciculture is generally mistaken as regards the quan- 

tity of food required, thinking that it is sufficient to let a proper quan- 

tity of water flow through his ponds, but forgetting that fish live in 

the water but not by the water. 

Principally owing to this question of feeding the fish, most attempts to 

raise trout in small ponds have remained experiments. 

I also know establishments whose location enables them to procure at 

all times a sufficient quantity of food, but whose supply of water is not 

sufficient. 

The largest and most successful establishment for raising salmonoids 

is undoubtedly the one belonging to the Klein Brothers, at Ilhausern, 

in Alsace. During a period of four years a quantity of trout had been 

-_ 
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raised in this establishment, valued at 150,000 francs. This flourishing 
establishment has unfortunately been totally inundated and partly de- 

stroyed by the freshets in the Rhine and the Ill during the year 1874. 

Nearly all the trout were lost, and since that year this establishment has 
not been in operation. 

Besides the natural food which the Ill supplied in considerable quan- 

tities, horseflesh was exclusively used for feeding the fish. The horses 
which were slaughtered were always carefully examined by veterinary 

surgeons, and the flesh was fed to the fish in accordance with their size ; 

the larger ones got it chopped up insmall pieces, and the young fish, 
ground fine. Two horses were generally used every week. As skin and 

bones were profitably sold, the horseflesh generally cost the establish- 

ment 3 to 4 cents per kilogram, and often much less. 

The establishment over which I preside, during the first years was very 

successful in the raising of trout, and I used horseflesh exclusively for 

food. Itwassalted and came packed in barrels from Miilhausen, in Alsace: 

It was the very best meat, free from sinews and bones, and cost me, in- 

cluding cost of transportation, 4 to 6 cents per kilogram. I kept a very 

careful account of my expenses for food, and found that it cost me from 

50 cents to 73 cents toraise 1 kilogram of trout. Considering that trout 

sell at $1.25 to $1.50 per kilogram, my profit was considerable. In this 

calculation, however, I have taken no account of the natural food which 

the trout find in the larger ponds containing aquatic plants. By this 

method of feeding, some trout weighed 24 te3 pounds when two and a 
half years old. Unfortunately I had to give up this method, as, doubt- 

less owing to some infected meat, an epidemic broke out among my trout 

and carried off every one of them. 

There can be no doubt that the epidemic was caused by infected meat, 

since it broke out on the same day in all my ponds, many of which had 

no connection whatever with each other. . Not only the larger fish, but 

also those which were only a few months old, in fact, all my salmonoids, 

~ died in one day. 

For several reasons I could not buy the horses alive and have them 

examined and slaughtered at my establishment, and I was consequently 

obliged to give up this method of feeding fish. I must say that I have 

not obtained a similar success with any other food. 

Iam told that the establishments at Aubach and Baitzenburg are 

worked on the same principle, though I do not know with what success. 

In raising saibling in small ponds, the greatest success in, Germany 

has been obtained by Mr. Wieninger, at Teisendorf, in Upper Bavaria. 

Here may be seen within a small space many thousands of great and 

small saibling, all raised from the egg. 

tt is truly astonishing that so large a number of fine fish can be raised 

with so little change of water. I must warmly recommend this estab- 

lishment to all persons interested in pisciculture. 

The establishment at Hellbrunn, near Salzburg, is also very success- 
ful in raising saibling. 
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Both these establishments use horseflesh as food, but as nearly the 

whole population of these poor mountain regions lives on horseflesh, it 

is More expensive than in most other places, and the profit is conse- 
quently not as large. 

Although the price of fish is high in those parts, saibling fed in this 

manner fetch a higher price than those caughtin the lakes. 

These establishments are, neverthéless, very instructive, for they prove 

the possibility of raising large quantities of salmonoids within a narrow 

space, and of raising fish from impregnated eggs till they are fit for the 

market. 

As very little capital is required for starting such establishments, 

they would certainly be a source of profit if a less expensive article of 

food could be found, or if they could be started in places where horse- 
flesh is cheaper. 

Saibling are also raised in numerous private establishments 1 in Austria 

and Bavaria, which are all more or less successful. 

This fine fish certainly deserves the great care which it enjoys in many 

places. 

In the following I shall give my views regarding the raising of sal- 
monoids in inclosed waters. 

Before spending any money in starting a piscicultural establishment, 

aman ought to inform himself as accurately as possible regarding the 

water which will be at hiscommand. He must know the average quan- 

tity of water, counting in the dry season; he must know the tempera- 

ture of the water during the greatest heat and the greatest cold, and 

also the exact nature of its fall on the territory in question. 

Every beginner should also not only inform himself theoretically, but 

practically, and this object will best be attained by visiting some prom- 

inent piscicultural establishments. The best season of the year for such 

visits is in March and April, because in well-regulated establishments 

everything of importance can then be seen to the greatest advantage. 

Although such hints seem almost superfluous, they are nevertheless 

much needed. ee 

Large piscicultural establishments have been started by men who 

possessed little practical and no theoretical knowledge. People will 

begin, not with 5,000 to 10,000 trout eggs, but with hundreds of thou- 

sands, yea, nine of eggs, in the hope that large profits will quickly 

be realized. If—as will generally be the case—these profits do not 

come; if, on the contrary, failure is succeeded by failure, the whole 

eause is condemned, and we often hear it said: ‘“So-and-so has also 

commenced to raise trout, but of course nothing came of it! Pisci- 
culture is a delusion!” 

It is just as difficult to make millions of money in pisciculture as in 

anything else. An intelligent, thrifty, and, above everything, persever- 

ing and hard-working man, will always realize some profits from this as 

yet comparatively little known industry, especially as long as there is 
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not much competition. But he who thinks that pisciculture wil: in a 

short time make him a rich man had better engage in any other oecu- 

pation, for there is scarcely any branch of human industry which re- 
quires such constant personal attention and work as pisciculture! 

But my zeal for a good cause has led me too far from my subject. 

If a locality does not offer a sufficiently large quantity of water; if 

there is little or no fall; if there is no absolute safety from freshets, no 
extensive establishment should be started, but a more favorable place 
should be selected, even if the first expense be greater. 

By carefully ascertaining the temperature of the water both during 

winter and summer, the pisciculturist will know what salmonoids he will 
be able to raise. 

Saibling can only be raised in places where the water, even during 
the hottest season, does not reach a temperature higher than + 149° 

Réaumur (64° Fahr.). A higher temperature, even if the wateris changed 

frequently (63.509 Fahr.), will kill all the fish. 

I am not able at the present time to say exactly what degree of tem- 

perature the bastard of trout and saibling can stand, as I have not 

yet concluded my observations on this subject. But as regards trout— 

both brook and lake trout—I am prepared to say that they ean stand a 

much higher degree of temperature than is generally supposed. If the 

change of water does not take place too slowly, trout can live in any 

river-water. I have already observed that the temperature in ponds 

has reached 22° to 23° Réaumur (81° to 84° Fahr.) without causing the 

slightest disadvantage to the trout. During a high temperature the 

change of water must of course be frequent and rapid. If the tempera- 

ture is very high the trout is not quite as voracious as otherwise, but 

does not suffer in any way. 

I must in this connection mention the following fact : 

During last summer I ascertained, by numerous and accurate observa- 

tions, that our German trout can stand a much higher degree of temper- 

ature than the American Salmo quinnat, which had been so highly 
recommended to us on account of its peer of resistance to warmth. 

In three of my ponds the influx of Rhine-water suddenly ceased during 

the hottest part of summer, because the Rhine-Rhone canal was laid 
dry. In consequence, all my California salmon died in a very short time, 

while nearly all my German brook and lake trout remained alive. 

The beginner in pisciculture will see from the above what kinds of 

salmonoids it will be most profitable to raise. 

It is not the object of the present brief treatise to give exact rules for 

raising the various salmonoids from the earliest stage of their develop- 

ment, as this would require more space than is offered by the circulars. 

I must, therefore, confine myself to a few general hints, hoping that at 

some future time I may be allowed to enter more into details. 

I, therefore, begin with the treatment of the young fish after they have 

lost the umbilical bag, 7. e., have become able to seek their own food. 
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As a general rule the work of most pisciculturists is done as soon as 

their young trout or salmon have l6st the umbilical bag, and nothing 

remains to be done but: to place the young fish in suitable locations in 

brooks and rivers. But the chief work of him who wishes to fatten his 
fish for the market in inclosed waters only commences at this point. 

There will be a difference in the method of raising trout and saibling. 

According to my experience the simplest and best method for trout is 

to place the young fish, as soon as the umbilical bag has disappeared, 

or, better yet, a few days previous, in a small artificially-meandering 

brook and leave them there till autumn. This brook must be so arranged 

that the influx of water can be thoroughly regulated. In the beginning 

the water must flow in only in small quantities and gradually increase 

till the middle of summer, when the influx can seareely be strong enough. 

This artificial brook should, if possible, be arranged in close proximity 
to some natural brook, but so that it cannot be injured by high water. 

The well-closing grates at the entrance and exit should be movable, so 

that coarser grates can be substituted when the fish grow larger and the 

influx of water is stronger. The most suitable material for such grates 

is a piece of perforated tin. It is understood that such an artificial 

brook must have artificial hiding piaces made of stones, broken pieces 

of drain-pipe, boards, and suitable aquatic plants. In this brook the 

trout are left till October or November. If it is of considerable extent 

and not overcrowded with fish, artificial food is scarcely needed. 

Before new fish are placed in the brook in autumn even the last of 

the young fish must be removed. In order to do this, it is absolutely 

necessary to remove even the last drop of water from the brook. It is 

better that a few of the one-year old trout should perish than that a sin- 

gle one should remain. The danger that a larger trout will devour the 

majority of the new fish is of course much greater in an inclosed than 

in an open brook, as in the latter there are so many more natural hiding- 

places. 

In raising saibling and bastards of saibling I consider it necessary to 

keep them during the first year in small, thoroughly inclosed waters, 

and to feed them with artificial food. All my attempts to raise saibling 

in the same manner as trout have only yielded negative results, The 

young saibling which, in those deep waters where it is accustomed to 

live, has never met with an enemy, has completely forgotten how to 

fight for its existence. 

It is very interesting to observe how different the mode of life of the 

trout is from that of the saibling, even from their earliest youth up. 

Young saibling are not at all shy, and when the inclosure is opened 
they will not fly but come quite close, while trout raised in exactly the 
sane manner will nearly always remain shy, and certainly fly rapidly 

whenever the inclosure is opened. It is no rare occurrence that young 

trout, whenever their inclosure‘is opened, shoot off with such rapidity 

as to become stunned by bumping against the sides, and even to become 
fatally injured. 

j 
‘ 
1 
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Young saibling, as well as young trout, unless placed in large artifi- 
cial brooks, should at first be fed exclusively on small crustaceans. 
Although it may in some localities involve trouble and expense to pro- 
cure such living food, it is everywhere possible to obtainit. As soon as 
the young fish have grown a little larger the larve of various kinds of 
gnats, which surely can be obtained everywhere, are a most suitable 
food. Only after the young fish have for several weeks been exclu- 
sively fed on live food, artificial food should be given to them. The best 
food for all young salmonoids will under all circumstances be the brain 

of cattle, ground fine. With a sharp brush the brain is rubbed two or 
three times through a close wire-sieve, and this sieve is then washed out 

in the artificial brook close to the entrance. In the beginning but very 

little should be given, and all the remains should be carefully removed ; 
gradually, however, the quantity should be increased. As soon as the 

fish are a few months old the feeding process will gradually become 

easier, and the brain should then be rubbed through a coarse sieve. 
But rarely will any particle of the brain fall to the bottom, as the fish 

will greedily devour it all. At this period it will be well to vary the 

food a little; and I can conscientiously recommend raw meat of the 

muscle part, for the smaller fish, of course chopped fine. Wherever 

there are properly inspected horse slaughter-houses horseflesh may be 

used, which is of course cheaper; but wherever you are not absolutely 

certain of obtaining healthy flesh, the more expensive beef should be 

used. The little trouble and expense should not prevent any one from 

giving the young fish from time to time worms chopped fine, as well as 

the larve of the phryganids carefully removed from their shell, which 

are found in great abundance in every water. The small expense in- 

curred by thus varying the food will be amply repaid by the better con- 

dition of the fish. 

The chief point in feeding fish in inclosed waters will be to observe 

the greatest cleanliness; and the basins should every day be carefully 

cleaned of all remnants of food and excrements. It will, therefore, be 
found advantageous to place the young fish in elevated basins, so that 

all remains of food &c., can be removed by means of a gutta-percha 

tube. 

As long as the fish are quite small such a tube should be furnished 

with a fine sieve. If the basins are not elevated the cleaning must be 

done by means of a pipette. 

The most scrupulous care in removing all remnants of food and dirt 

from inclosed waters is absolutely required for raising salmonoids. In 

natural brooks, which have an abundance of aquatic plants, the numer- 
ous small crustaceans keep the water sufficiently clean, while in artificial 

brooks man must be the scavenger. 
During the first year no food can be too expensive, as the quantity of 

food required is nct very great. I have kept an exact account, and even 

when using brain, which is the most expensive food, from spring till 
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autumn (the time when fish eat most), it never cost me more than 4 to ? 

cent apiece. When fed in this manfier the fish had reached an average 

Jength of a finger; the expense had therefore not only been amply re- 

paid, but the gain was infinitely larger thanthe expense. Sucha young 

saibling or bastard is worth at least 4 to 5 cents and even more, for its 

period of growth is only just commencing. I say advisedly “ period of 

growth,” for during the first year fish grow most rapidly, comparatively 

speaking. After having lost the umbilical bag a trout weighs about 

0.125 grams; and as a trout when one year old will, if well fed, weigh 
20 to 25 and even 30 grams, the original weight has increased about 200 

fold. Growing at the same rate, a trout when two years old would weigh 

about 4 or 5 or even 6 kilograms. Well-fed saibling are ready for the 

market when two years old. 

As soon as the fish grow larger the question of feeding them becomes 

more important; for a larger quantity of food is required. Expenses 

should now be carefully calculated, for otherwise it may happen that 

artificially-raised fish are twice and three times as expensive as those 

caught in open waters. 

This question of food is really the main question in raising salmonoids 

in inclosed waters; and so far this question has not even been answered 

approximately. 

As I have already mentioned, the raising of salmonoids will be profit- 

able in such places where small food-fish, principally of the Alburnus 

and Leuciscus kind, which never grow large enough to serve as food for 

man, can easily be obtained. There are a great many such places, and 

whenever all the other conditions are favorable salmonoids can be suc- 

cessfully raised. 

To feed the young fish exclusively with meat—on account of the cheap 

price, it will have to be horse-flesh—has many serious disadvantages, and 

I would not advise any one to introduce this method of feeding in any 

large piscicultural establishment. 

Two years ago I thought I had discovered the right method, and com- 

menced to feed my salmonoids with herrings. The trout and saibling 

ravenously devoured the herrings, which had been soaked for twelve 

hours and then chopped fine. But soon I discovered that great caution 

had to be used in this method of feeding, because even the cheapest 

herrings are very fat and hard to digest. 

As an occasional food I can recommend herrings, because at times 

they can be bought very cheap, and because salt herrings can be kept 

for years. You are therefore certain of having food all the year round. 

It would be advisable to make experiments with using salt-water fish 

as food, because they are at certain seasons of the year cheap and to be 

had in great abundance. 

The smelt, e. g., which at times are caught in large numbers, would cer- 

tainly form an excellent food for salmonoids. There are other fresh: 

water fish besides the Alburnus and Leuciscus which might be very a¢ 
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vantageously used as food for trout; thus, e. g., the crucian carp, which 

in North Germany is found in enormous numbers in every little pond. 

Such little ponds are, on account of the great fecundity of the crucian, so 
densely populated that these fish became absolutely worthless as an arti- 

cle of human food. As the crucian is a very hardy fish, and can easily 

be transported long distances, there is a possibility of feeding large 

numbers of trout with live fish. 

I was therefore deeply interested in the views expressed some time 

ago in the Deutsche Fischerei-Zeitung, by Mr. Dallmer, superintendent 

of fisheries, that certain portions of his district increased their produc- 

tion of trout very considerably by using the crucian as an article of food. 

This production should be still higher in the neighborhood of large 

cities, such as Hamburg, Bremen, Hanover, and Berlin, because there 
salt-water fish can at times be bought very cheap. 

As long as trout will bring $1.20 to $1.42 per kilogram, there is ho 

fear that a well-arranged piscicultural establishment, well supplied with 

suitable food, will not pay. 

The raising of salmonoids in inclosed waters is an industry which has 

been by far too little developed, and which most assuredly has a great 

future. 
I shall endeavor as far as possible to give a clear idea of this industry 

at the coming International Fishery Exposition. 

Quite young salmonoids, as well as some one and two years old, will 

be exhibited in inclosed waters and be fed in a rational manner. 

It is my earnest hope that many new followers may be gained for this 

important branch of industry, to which I have given special attention 

for quite a number of years. 
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XXIV.—TREATMENT OF YOUNG SALMONOIDS AND COREGONI 
FROM THE TIME THEY LEAVE THE EGG TILL THEY ARE FULLY 
DEVELOPED AND CAN BE PLACED IN OPEN WATERS. 

By DIRECTOR HAACK.* 

[From Circular No. 1, 1880, of the Deutsche Fischerei-Verein, Berlin, February 12, 
1880. ] 

Young salmonoids and coregoni, after having left the egg, remain in 

the hatching apparatus until the umbilical bag has been completely con- 

sumed, and they have thus been enabled to swim about and seek their 
food. 

Immediately after the hatching process and for some time after it, it 

will be well to decrease the influx of water a little, because otherwise 

the weak and helpless little fish are pressed against the grate and are 

injured. Gradually the influx of water may be increased in the place 

where the salmonoids are kept, and after a few weeks have elapsed it 

can searcely be strong enough, for the fish have then become so strong 

that they can easily resist the current. 

For the tender coregoni, however, the influx of water must never be 

very strong, if losses are to be avoided. Nor can the exit-grate ever be 

too fine for these little fish. The exit-grate should be carefully fixed 

with putty all round the edges (common putty will do), for even the 

smallest opening may become a door of escape to these diminutive and 

scarcely visible fish. 

Some time after being hatched the young salmonoids lie perfectly 

helpless at the bottom of the hatching apparatus, only their pectoral 

fins are in constant motion to admit fresh water to the gills. From time 

to time such a young salmon or trout rises to the surface and paddles 

about with considerable difficulty, but only to sink again immediately 

to the bottom. 

The young coregoni, however, immediately after being hatched, swim 

about quite lively. Scarcely anything is visible of this little fish except 

the head with the two large eyes; the body, thin as a thread and trans- 
parent as water, can only be seen by a very close observer. 

During the early stages of their existence young salmonoids generally 

*Herr Director Haack: “ Behandlung der ausgeshliipften jungen Salmoniden und 

Coregonen bis zu ihrer villigen Entwickeung und das Aussetzen derselben.” [Translated by 

HERMAN JACOBSON. ] 687 
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keep very close together, and sometimes they even gather into such a 

dense heap that the lower ones are squeezed to death. 

In old-fashioned hatching apparatus, therefore, such gatherings of the 
‘fish should, as much as possible, be prevented by moving the boards of 

the lid and by changing the current of water. In the California and 

Wilmot apparatus there is no danger of fish squeezing each other to 

death, because the rising current of water makes such a gathering of 

the fish impossible. For this reason alone apparatus with a rising cur- 

rent is to be decidedly preferred. 

During the whole umbilical period the whole work of the piscicultur- 

ist consists in constantly renewing the water and in removing any dead 

or dying fish. In the California apparatus the inside boards can be 

moved up and down from time to time, and thus any dirt gathered in 

the grates can be removed. 

If the water is pure, and the young fish are strong and healthy, a 

single man can superintend several millions of young fish during the 

umbilical period. 

The umbilical bag grows smaller every day, and the little being, which 

at first did not at all resemble a fish, gradually assumes the shape of a 

fish. The body, in the beginning only a thin thread, grows. thicker 

every day; the fins grow stronger; the color, at first only a monotonous 

pink, white, or orange, becomes more directly marked; dark cross- 

streaks and reddish dots begin to appear, and the inner organs gradually 

develop more and more. Finally the young fish is completely formed ; 

it no longer rests quietly at the bottom, but rises to the surface and 

meets the current; it begins to snap after little particles floating about 

in the water by making a pushing motion. The little fish hereby shows 

its desire for food, and now is the most suitable time to place the fish in 

open waters, or, at any rate, in larger boxes or tanks. This, in most 

cases, finishes the work of the pisciculturist. 
There has been a good deal of dispute as to where it would be most 

advantageous to place the fish after they have been hatched, and even 
at this day opinions differ greatly on this point. As a general rule I 

consider it best to place the young fish in open waters immediately after 

the umbilical bag has disappeared, or, better still, shortly before it dis- 
appears. My reason for this is simply this, that in a large piscicultural 

establishment it is utterly impossible to feed and raise the young fish in ac- 

cordance with the dictates of nature. By giving artificial food, either 

ground brains, chopped meat, liver, blood, &c., the fish are easily tamed. 

They forget—or rather they never learn—to seize their food; which nat- 

urally consists of living animals. In the narrow tanks the young fish 

never learn to know their enemies, and consequently are not able to 
escape the manifold dangers threatening them in open waters. 

Other experienced pisciculturists maintain that it is far more ad- 

vantageous to keep the fish, if possible, for a whole year in inclosed 

waters, and thus to let them outgrow the majority of their enemies. 
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The adherents of this method base their views on the experience of 
many years. They say that when they placed the young fish in open 

waters immediately after the disappearance of the umbilical bag, their 

stock of fish was not perceptibly increased, while upon one-year-old fish 
being placed in open waters the stock increased rapidly. 

Many readers will doubtless wonder how, in the face of such observa- 

tions, I can advise to place the fish in open waters when quite young. 

I must reply, in the first place, that I said “I advised it as a general 

rule,” and in spite of the above-mentioned experience, which I by no 

means doubt, I feel constrained to abide by this view. 
“Asa general rule,” it is certainly best to place the young fish in open 

waters immediately after the umbilical bag has disappeared. 

The increase of our migratory fish, especially of the salmon kind, is 

justly considered by our most prominent pisciculturists as the main ob- 

ject of rational pisciculture, and for this object governments have granted 

subsidies. 

Where there is a question of repopulating large streams and their 

tributaries, a few thousand fish are of no avail, but millions must be 
placed in the rivers. But who could raise artificially even a single mill- 

ion of salmon in narrow inclosed waters? 

A well-fed young salmon or trout (the latter grows a little faster) can 

weigh as much as 30 to 35 grammes ina year’s time. A million of such 

fish therefore represent a weight of 300 to 350 kilograms, valued at 
$48,000 to $57,600. If a sumlike this could be made so easily our country 

would swarm with piscicultural millionaires. 

Even if my calculation only includes really well-fed, one-year-old sal- 

mon or trout (and it is based on exact weighings) the management of 

one million of fish, even if they are not all well-fed, involves such 

enormous weights and values that any one can see the impossibility of 

carrying on pisciculture in this manner on any very large scale. And 

then we do not even take into account epidemics which will always occur 

among large masses of fish. 
We shall most decidedly reach far more satisfactory results if annually 

at a trifling expense we place several millions of young, strong, and 

healthy salmonoids (but only such) in open waters immediately after the 

umbilical bag has disappeared, and there let these little fish fight their 

own battle for existence. Success will and must crown such efforts. 

If most fishermen and many pisciculturists entertain very little hope 

for the future of fish which have been placed in open waters at so early 

an age, this must simply be ascribed to the very generally entertained 

idea that such young fish are simply food for larger fish, an opinion 

based on the idea that a little fish hatched ina hatching-apparatus is an 

entirely different being from a fish hatched in the open water. 

Unfortunately this idea is not altogether erroneous; for by far too 

many “artificial” young fish have been placed in the open waters. We 

S. Miss. 59 44 
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have been altogether too “ artificial”; our whole system of pisciculture 
has been too “artificial.” 

The chief mistake which we have made in all our piscicultural efforts 

is this: that we have principally used the convenient, pure, and clear 
spring water in our hatching apparatus. 

It is true that a piscicultural establishment using only such clear 

spring water presents a very pretty appearance. The eggs lie in water 

transparent as crystal; they can be distinctly seen at all times; the 

water is never muddy ; no sediment ever disfigures the eggs. Altogether 

such a piscicultural establishment is a thing of beauty. 

The pisciculturist can tell you accurately that on the twenty-fourth or || 

twenty-fifth day the eye-dots become visible in the egg; he can caleu- 

late almost to the minute when the first young fish will be hatched; he — 

even knows, when he places the impregnated eggs in the water, wheal | 
the young fish will have lost their umbilical hae and when the appa- 

ratus will be ready to receive other eggs. Such a hatching apparatus, — 

furnished with clear spring water, is very convenient indeed, if it hag 

an even temperature of + 7 to 8° Rewunwe 

The poor pisciculturist, however, who has to work with brook water, 

often has to wait one hundred oe instead of twenty-three or twengy- 4 

four, before he can see the first eye-dots in his eggs; then many, many 

days have to elapse until the young fish are hatched and have lost their 

umbilical bag. Low often does it happen moreover, that the most care- 

fully arranged filtering apparatus does not make the water quite clear.’ 

In the muddy water the eggs and young fish are frequently not to be 

seen! and then the endless time till the hatching process is finished ! 

Whilst the whole development of the embryo can be finished in six 

weeks in the beautiful clear spring water having a temperature of 82 

réaumur, it often takes six months in the cold, muddy, and ughy: looking 
river cient ! 

Who would not under these circumstances prefer the beautiful spring 

water ? 

And still! ; 

The spawning season of the trout and salmon commences about the 

end of October and lasts till the middle of November. The piscicultur-— 

ist who works with spring water must therefore place his young fish in 

the water towards New Year, whilst he who works with river water can-" 

not do this till the end of Api or the middle of May. 

Which of the two is to be preferred under these circumstances ? 

The first food of the young salmonoids, and probably of most fish, are 

small crustaceans (Cyclops, Daphnia, &c.). Most of these diminutive ani- 

mals, which fill the water in enormous quantities, had in autumn cared 
for the propagation of their race by laying winter eggs. ‘They then bid — 
adieu to this hard world and died. They departed this life with the con- 

soling hope that the life-bringing sun of spring would from the eggs laid 

in the mud, where they would peacefully rest all winter, produce lively 
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little animals like themselves, and that these animals would either pro-’ 

duce live offspring or lay summer eggs, and thus soon again fill the 

water with milliards of young crustaceans. 

Young salmon or trout placed in the water at the coldest season of 

the year—towards Christmas or New Year, or even four to five weeks 
later—find the water almost empty of animal life. Only a few stragglers 
of the more hardy Cyclops kind are still swimming about. Otherwise, 

everything is dead. The young salmon or trout therefore seek for food 

in vain. Days will pass before they can catch a single crustacean; they 

grow weak and miserable, and become an easy prey to their numerous 
enemies. 

These young salmon and trout, however, which were placed in the 

water towards the end of April or middle of May, found their table already 
spread. Numberless swarms of different little aquatic animals filled the 

water, and often it would require only the opening of the mouth to obtain 

ample food. It is a pleasure to watch these little fish during April or 

May. The little stomach is filled almost to bursting, and you can almost 

see the fish grow. Ina very short time such fish have far outstripped 

their poorly-fed brothers, which were placed in the water a few months 

sgoner. The well-known farmers’ rule, that if you wish to raise fine 

cattle you must give the animals good strong food whilst they are young, 

applies likewise to fish. 

Only he who having eyes to see does not wish to see can, after what 

has been said, advocate the spring-water theory. 

Fish hatched in spring water having a temperature of 7 to 8° Réau- 

mur are in nowise fit to be placed in open water. Such artificially 

hatched fish can only be raised in inclosed waters by artificial feeding. 

In nature a trout will, as a general rule, never go close up to the spring 

for the purpose of spawning; and whenever it is done, the quantity of 

water is so small that its temperature is altogether influenced by the 

temperature of the air. 

In some rivers which are “rivers” almost from their springs, and 

where consequently the temperature of the water cannot be much in- 

fluenced by that of the air, the trout will not spawn till March. Thisis, 

e. g., the case in the river Blane, near Blaubeuren, in Wiirtemberg. The 

salmon almost exclusively spawn in the open river, where for months 

the temperature of the water is almost zero (Réaumur). 

I therefore say, if so-called artificial pisciculture can so far not beast 
of any great results, the sole cause must be found in the very generally 

employed method of hatching in spring water. 

If pisciculturists, therefore, in spite of having placed young fish in 

open waters year after year, have not been able to see any increase in 

their stock of fish, a searching investigation will invariably reveal the 

fact that “artificial” pisciculture, in the truest sense of the word, has 

been the cause; in other words, that young fish hatched in warm spring 

water, effeminate beings, had been placed in the open water. 
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A fish hatched in cold water in a hatching apparatus differs in nowise 

from a fish naturally hatched in the open water. Just as little as all the | 

naturally hatched fish are destroyed by their enemies, just as little will 

this be the case with artificially hatched fish. a 

The artificially-hatched chicken does by no means present a parallel 

case, for even a fish born in the open water does not enjoy a not 
tender care. 

young fish which still Tete an soaked pad amas their enemies 

Fish that are able to swim about must protect themselves and fight 

their own battle for existence. : 

T consider it already as an immense gain if of the young fish placed in 

open waters only 10 per cent. grow up to be fit for human food. In 

nature scarcely 1 per cent. of the eggs laid develop into mature fish; fo 

even 1 per cent. would in a short time fill our rivers to overflowing. 

It would, however, be too rash a conclusion if we were to maintain 

that the only right way in all cases would be to place the young fish in» 

open waters at a very early age. I therefore repeat what I said before, 

“T recommend it as a general rule.” | 

As far as our European salmonoids and the more common kinds of © 

Coregonus are concerned—of whose eggs it is easy to obtain many — 

millions—it is decidedly best to place them in the open water imme- | 

diately after the umbilical bag has disappeared. 

In the case of fish, however, of whose eggs only a few thousand can | 
be obtained, e. 9., the American Salmo fontinalis and Coregonus marend,— 

it would be idewidcals wrong not to let these valuable fish enjoy further 

care. In this case it becomes a duty to put off the fight for existence ag 

far as possible, and not to place them in open waters until they have 

outgrown most of their enemies. F 

But even here it will be preferable to raise the young fish strictly 1 

accordance with the dictates of nature. Fish which are to be placed in 

open waters should, therefore, not be confined in too narrow receptacles 
and be fed in too artificial a manner, but in ponds carefully cleared of 
all enemies and fully secured against intruders by grates. Fish which 

are to be raised for the open water are not intended to be tamed. i 

Thus, e. g., the Madui-mareenes flourishes in ponds one to two meters — 

deep, fed with spring water, without introducing any artificial food. The — 

number of fish should, of course, be in due proportion to the size of the— 

pond. In such ponds the marcenes may be kept one or two years and 

then placed in a lake. re 

Also, regarding the saibling, I rather incline to the opinion that it " 

better fot to place this fish in open water until it is one to two years old. 

The saibling has the peculiarity of living (with the sole exception of 

the spawning-season) at a very great depth. It has, therefore, never” 

learned to know its enemies, and has never learned to fight for its own 

existence. 
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So far, at least, it has been my experience that saibling which were 

placed in the water at the same time with trout of an equal size were 
rarely caught again, although these fish, if alone in the same water, con- 

tinued to flourish. 

Wherever, therefore, it is not possible to place in lakes which already 

contain saibling several hundreds of thousands of these fish, | would 
advise not to place them in the open water until they have reached the 

age of one to two years. The same may be done by a pisciculturist 

who can only operate with 1,000 to 2,000 trout-eggs, provided that he 

has a chance to raise his trout for one to two years, according to the 
dictates of nature, in inclosed but tolerably large waters. 

It is not advisable to place in open waters trout which one to two 

years have been fed on brain, meat, &c., in narrow inclosed waters. 
Such fish must be raised to the age of maturity in inclosed waters. 
Where are the young fish to be placed? Young fish which are able 

to swim had therefore best be placed in locations which naturally-born 

fish would prefer. For trout and salmon this would be a place in a brook 

containing a good many stones and aquatic plants. It does not matter if 

the current is pretty lively if it only does not become a rapid or waterfall. 

The young trout and salmon will here soon find suitable hiding-places 

among the stones and aquatic plants, and it will not be long before they 

begin to hunt for little aquatic animals. It need scarcely be mentioned 

that it is best to distribute the fish over as large a space as possible. 

It will hardly be possible to select a place for the restless coregoni. 

Care should only be taken that these tender young fish are not placed 

in bays of lakes, in ports, &c., because the numerous cyprinids gener- 

ally gathered in such places might mistake the little coregoni for small 

worms, and therefore devour them. 

It is therefore advisable to place the young coregoni in the middle of 

the lake and let them select the most suitable dwelling-places. 

I would, finally, ask all pisciculturists, beginners as well as those pos- 

sessing much experience, to examine carefully all I have said. I feel 

convinced that, after acareful and conscientious examination, every think- 

ing pisciculturist will abandon the injurious spring-water theory and 

adopt the less convenient but more natural method of hatching the fish 

in brook-water. 





XXV.—REPORT OF OPERATIONS. AT THE UNITED STATES 
SALMON-BREEDING STATION ON THE McCLOUD RIVER, CAL- 
IFORNIA, DURING THE SEASON OF 1879. 

By LIVINGSTON STONE. 

Hon. SPENCER F. BAIRD, 

Str: I beg leave to report as follows: The general features of the 

season’s operations in taking salmon eggs were the same as reported in 

previous years with the one exception, that two racks were placed across 

the McCloud River this season instead of one, as heretofore. The upper 

rack is intended to obstruct the course of the salmon up the river, and 

to detain them at the fishery, where they can be caught for the purpose 

of securing their eggs. This plan of detaining the spawning fish at a 

favorable point for capture, by placing an impassable barrier in the river, 

was first adopted in 1874, and has proved itself a great success. The 

annual yield of salmon eggs increased the first year it was tried from 

two million to five million and a half, and was secured with far less 

Jabor than ever before. From that time to this, also, it has enabled the 

United States Fish Commission to obtain all the eggs it required to sup- 
ply both this country and foreign countries, the quantity culminating 

last year in a total number of fourteen millions.* 

This obstructing the salmon by an impassable rack really amounts 

to the same as confining them in pens, except that it is on a larger 

seale. As the rack prevents them from going up the river, and their 

irrepressible instinct to ascend the river keeps them from going down, 

they become confined on a large scale under the most favorable condi- 

tions possible. Their native river is their prison. All their surround- 

ings are favorable, natural, and healthful. They have fhe whole volume 

of the river for their water supply, and in every way it is the most de- 

sirable form of confinement possible; nothing better could be wished. 

The great advantage of this method of confinement showed itself as 

soon as it was tried in the vastly-improved condition of the salmon. 

While before hundreds of the spawning salmon died in the artificial 

* Notr.—The total number reported in 1878 was twelve millions, this being the num- 

ber, according to measure; but, the eggs that year being smaller than usual, the actual 

number, according to count, must have exceeded fourteen millions. eae 
JO 
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ponds and corrals in which they were placed, now none whatever die, 

or appear even to suffer, from the effects of their confinement. 

Some people have ridiculously supposed that placing an obstruction 

across the river would do mischief, by setting an example to lawless per- 

sons, who would be tempted to do the same elsewhere. The utter folly 

of such a supposition is at once apparent to any one who knows anything 

about the matter, and I consequently do not need to say anything fur- 

ther on the subject. 

Besides this upper rack to detain the salmon, a second rack, reaching 

nearly but not quite to the bottom, was put across the river just below 

the fishIng-ground. The object of this second rack was to prevent the 

salmon from falling below the fishing-ground during the fishing season, 

for, although the instinct of the salmon is so strong to ascend the river, 

they will, nevertheless, when they find they cannot pass the upper rack 
and are being constantly harassed by the drawing of the seine, fall back 

down the river far enough to get out of reach of the net. Here they 

will remain, unless driven off, and deposit their spawn. From this source 

of trouble our fishing operations have suffered every year, and this year 

I thought I would try the experiment of putting the additional rack, 

just mentioned below the seining-ground, to see if it would not prevent 

the fish in some degree from dropping down the river out of reach of 

the net. The rack, not reaching the bed of the stream by eight or ten 

inches, is no obstruction to the ascending salmon, as they swim very 

low, but does obstruct the salmon above the dam from going down the 

river, as they swim higher and do not hunt so diligently for a passage 

for escape in that direction. Thepractical workings of this second rack 

did not, however, meet our expectations, and I would not recommend its 

use again. 

The work of building the first bridge and rack began in May, and on 

the 10th of July the river was entirely closed to the salmon. The second 

bridge was then built, but the rack connected with it was not lowered 
into the river until the 1st of September. The upper rack was no sooner 

completed than the salmon began to accumulate as usual in great num- 

bers below it. The§e were large patches where the river was black with 

them. Thousands could be seen from the high banks on either side of 
the river. They assaulted the rack by hundreds, and so many could be 

seen jumping at once that they could not be accurately counted. They 

seemed to be so innumerable that high hopes were cherished of an un- 

usually successful season, but when we came to make a trial haul of the 

net we found how illusive the most flattering hopes may prove to be. 

All this immense accumulation of fish in the river turned out,with very 

few exceptions, to be young male salmon, or, as they are commonly 

called, grilse. This discovery occasioned no little dismay and alarm. 

Day after day we hauled the net, from the middle of July to the mid- 

dle of August, but with the same result. There appeared to be nothing 
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but small grilse in the river. We caught them by thousands—young 

male salmon weighing from two to six pounds—while the female salmon 
were so scarce that they did not average more than one to every fifty 

fish caught. We tried to get rid of the grilse. We gave hundreds to 

the Indians. We let thousands go up the river through the bridge, but 

still they did not materially diminish, nor did the number of females in- 
crease. The river seemed to be full of grilse and nothing else. I think 
the most plausible explanation of this excessive disproportion of the 

two sexes in the river is as follows: The canneries on the main Sacra- 

mento were running at their fullest capacity all summer, having a vast 

number of drift-nets in the river nearly all the time. Itis quite possible 

that some of them fished with small-meshed nets. This would account 

for the fact that no large fish reached the McCloud. The great increase 

of salmon in the Sacramento, occasioned by artificial hatching, accounts 

for the other part of the mystery, viz, the immense number of grilse. 

The law prohibiting the capture of salmon in nets comes into force on 

the 1st day of August. Consequently, the course of the salmon up the 

Sacramento was unobstructed by nets after that day, and about two 
weeks later large salmon began to appear in the McCloud, and from that 

time they continued to increase, so that by the 1st of September we 
occasionally caught as many large salmon as small ones, and of the 

large ones one-half or more were frequently females. 

As the season progressed another peculiarity developed itself. After 

a few days of taking eggs, the spawning season, contrary to all our pre- 

vious experience, seemed to remain at a standstill; in other words, the 
number and proportion of ripe spawners did not increase with the prog- 

ress of the season as usual. For instance, on the 6th of September, 
when the McCloud salmon had nearly finished spawning in 1876, the 

ratio of unripe females to the ripe ones was greater than it was a week 

before, and, judging from the unadvanced condition of the females on 

that day, one would have said that the spawning season had just com- 

menced, instead of having been in progress nearly a fortnight. No ex- 
planation of this peculiarity has yet presented itself. 

By the 20th of August the corrals for holding the spawning salmon 

were put in the river, the spawning-house was built, all the trays and 

covers and troughs of both hatching-houses were put in order, and every- 
thing placed in readiness for taking eggs. 

It had been my expectation to take a very large number of salmon 

eggs this year. Indeed, I hoped to eclipse all previous years, and was 

going on with that expectation till I received your telegram stating that 

not over six million eggs would be required. On receiving this dispatch 

I reduced my force to the lowest number possible to carry on operations. 

and with this number I continued work until the eggs were all taken and 

shipped. 
We took the first salmon eggs on the 25th of August, and on the 8th 
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of September the quota for California was filled. I set aside for the 

State this year 2,300,000 eggs. The State receives this allotment in the 

form of eggs and hatches the eggs at the State’s expense, placing the 
newly-hatched salmon in the tributaries of the main Sacramento to keep 

up the stock of that river. 

It may not be out of place to add here.that since the artificial hatch- 

ing has been carried on at this place the salmon in the Sacramento have 

immensely increased; so much so that, although the canneries have in- 

creased and the sea-lions and the fishermen also, the salmon have, never- 

theless, made a steady gain in numbers; or, to use the words of Hon. 

5B. B. Redding, the secretary of the California fish commission, ‘ the 
commission has, with the aid of the artificial hatching of salmon, beaten 

the sea-lions, the canneries, and the fishermen combined.” 
After all the eggs are taken for the State, the next thing is to take 

eggs for the ice-car which conveys the eastern consignments from Red- 

ding, Cal., to Chicago, Ill. In order to fill this car and not to be obliged 
to use eggs that are too far advanced nor those which are not sufficiently 

advanced, it is necessary to take them within a limited number of days, 

otherwise one of the two evils just mentioned must be encountered, and 

either one would be fatal to the successful transportation of the eggs 

across the continent. In order to facilitate this, we rested from taking 

eggs on the 9th of September, and on the 10th we began taking for the 

ear-load. On the night of the 17th of September we had six million eggs 

in the large hatching-house. The eggs ip the large hatching-house ma- 

ture in about nineteen days. Besides the main hatching-house there is 

a smaller one, where the water supply is so much warmer that the eggs 

mature in eleven days, or a week earlier than in the other house. On 

the 18th of September, therefore, we stopped taking eggs again, and re- 

commenced taking from the supplementary hatching-house on the 21st 

and continued till the night of the 24th. These eggs, maturing about 

the same time as the main lot, furnished sufficient of the right age for 

shipment in the ice-car, and gave us a total in round numbers of seven 
million eggs. 

MATURING AND PACKING THE EGGS. 

Nothing new was introduced this year into the usual method of hatch- 

ing the eggs, though somewhat more care was exercised in taking the 

eggs, which resulted in a better impregnation and a consequently 

smaller loss in bringing the eggs forward for shipment. 
The packing of the eggs was also conducted as usual. Last year and 

the year before some apprehension was felt lest the supply of packing 

moss, which is only found in one locality, near Mount Shasta, might in 

time be exhausted. Our apprehensions were entirely put at rest this 

year by finding that a new growth had come on where we first gathered 

the moss seven years ago, which shows that it is growing as fast as it 
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is being gathered, and consequently will be inexhaustible if the supply 
is not drawn on any faster in the future than it has been during the 

eight seasons that we have used it. The ice-car was employed as usual 

to convey the eggs from Redding to Chicago. The entire space not 

taken up by the crates of eggs was filled full of ice and all the eggs, 

with possibly the exception of one crate, arrived at Chicago in first rate 

condition. From here the more northern consignments were distributed 

by the expr@ss companies, while the southern eggs were shipped into a 

regular refrigerator car and forwarded to Washington, whence they 

were sent by express to their destinations. 

YOUNG SALMON FOR THE SACRAMENTO. 

Two and one-half millions of eggs for California were left at the fish- 

ery, where they were hatched out at the expense of the California Fish 
Commission and the young fish placed in the tributaries of the Sacra- 

mento. 

THE INDIANS. 

Tt will be remembered, perhaps, that last year a good deal of uneasi- 

ness was caused at the fishery and in the neighboring settlements by 

the threatened attitude of some of the Indians to the north and east of 

the McCloud River. Nothing was apprehended from the Indians in the 
immediate vicinity of the fishery; but there were others at no great 

distance from us who were inciting their companions to make an out- 

break, and we heard of frequent threats of mischief being made by the 

northern and eastern Indians, and by some restless spirits nearer home; 

and although the actual danger of an attack might have been very slight, 

it was perfectly apparent that the hostility to the whites, which then 

extended from the Sierra Nevada range to the Missouri River, had 
reached the McCloud, and that many Indians not far from us had caught 

the infection. All this was entirely changed this year. It could be seen 

in the faces of the Indians. The universal uprising of all the Indians 

between the Sierras and the Missouri, which had been so long contem- 
plated, and which was to have culminated in July, 1878, having been 

checked by the vigilance of the War Department, the project seems to 

have been given up for the present, and the effect of it was felt even at 

this distance. The Indians who advocated an uprising last year were 

silent on the subject this year, and the air of insolence among the more 
lawless ones last season had entirely disappeared this season. Indeed, 

the Indians were never better behaved or more manageable than they 

were this year; and it is only justice to them to say that much of the 

success of our work here is due to their assistance. A large number 

(between twenty and thirty) of them are employed at the fishery every 

year, and they are very efficient and valuable assistants, particularly in 



700 REPORT OF COMMISSIONER OF FISH AND FISHERIES. 

handling the fish, drawing the seine, picking over the eggs, and similar 

work. If we could not have the ‘Indians to help us, it would be very 

difficult to supply their place. 

THE PRESENCE OF SOLDIERS AT THE FISHERY. 

We pass naturally from the Indians to the soldiers, although this year . 

the soldiers were not needed to protect us from the Indians. Tey were, 
however, needed, and, indeed, a military guard is needed here every 

year on general principles. It is not so much what the soldiers do when 

they are here that makes them valuable, as it is their presence on the 

premises. 

Their mere presence is a great help, because it prevents trespasses from 

being committed, and, on the principle that a remedy that prevents dis- 

ease is worth more than the remedy which cures the disease, it is an 
excellent thing to have soldiers on the reservation. For instance, it 

was habitual with the Indians to kill the spawning salmon before the 
soldiers arrived, and not only this, but a corner post of the reservation 
was twice torn up this spring by white men and thrown away. An In- 

dian’s horse was shot on the reservation, and one settler drew a shot- 
gun on another in a quarrel, which might have terminated fatally. A 

settler also attempted to build a fence within the reservation, and the 
timber on the reservation was cut indiscriminately by outsiders before 

the soldiers came. Nothing of this sort has occurred since the arrival 

of the military guard, and would never have happened at all had the 

guard been here at the time these trespasses were committed. 

I take this opportunity to acknowledge the courtesy of General Mc- 

Dowell in sending the guard to the Fishery Reservation immediately 

upon my application for it. 

Allow me to say in this connection that the Fishery Reservation ought 

to be extended at the earliest possible moment. Settlers are beginning 

to come to the McCloud River. They take up a claim, burn the Indian 
rancheries, shoot their horses, plow up their graveyards, and drive the 

Indians back into the hills, the ultimate result of which must be ap- 

proximate starvation. 

Besides this, miners may at any time roil the river above the fiishery 
by their mining operations, and thus ruin almost the last and only 

spawning-ground of the Sacramento salmon. Fishermen may come in 

with their nets below the fishery, and by capturing the spawning sal- 

mon wholly destroy the usefulness of the United States salmon-hatch- 

ing station at this place. 

These considerations make it highly desirable that the reservation be 

extended at least far enough up the river to include the trout-breeding 

station, which has just been established four miles above the salmon 

fishery. 
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In closing I beg to recommend that scientific investigations be carried 
on at the McCloud River in connection with the regular fishery work. 
Owing to the long-standing hostility of the Indians in this neighbor- 

hood, and for various reasons, very little scientific work has ever been 
done here, and almost every naturalist who visits this region finds some- 
thing new to science. This circumstance, added to the fact that it is a 
very interesting region generally, from a scientific point of view, makes 

it very desirable that in future scientific investigations be connected 
with the regular work of the United States Fish Commission at this. 
point. 

LIVINGSTON STONE. 

Table of temperatures taken at the United States salmon-breeding station, McCloud River,. 
California, during the season of 1879. 

Air g 

MAC ce cae Water. | & 

Date. Shade. Sun. Wind. | ‘3 & Weather. 

#8 
| Bs ma 

|7a.m.|3 p.m. 7 p.m. | 3 p.m. 7a.m.|3p.m.|7 p.m. 8 

o fe} ° ° °o ° oO ° 

July 4 59 79 66 93 55 59 56 Ss 50 Clear. 
5 57 86 70 112 54 58 56 | W. 56 0 
6 62 90 68 122 54 58 57 SE 46 Do 
Ui 50 86 67 112 54 58 58 | SE 45 Do 
8 58 84 74 112 54 59 57 S 45 Do 
9 58 87 68 113 54 59 58 46 Do 

10 59 88 82 112 55 59 59 | NE 52 | Rain 
ll 60 70 (ON Racecsac 56 58 55 Ss 51 | Clear, 
12 | 60 83 70 110 55 58 58 SE 53 Do 
13 | 64 82 65 110 56 60 58 | SW 58 Do. 
14 | 58 87 70 110 56 60 58 E 50 Do. 
15 | 57 | 90 75 120 56 60 60 WwW 51 Do. 
16 64 96 83 132 56 62 61 E 50 Do. 
17 62 98 80 128 56 60 60 SE 53 Do. 
18 62 96 80 112 56 62 61 WwW 54 Do. 
19 | 58 89 79 110 56 60 60 Ss 53 Do. 
20 | 57 89 72 116 56 60 60 SE 52 Do. 
21 58 90 58 120 58 60 60 Ss 50 Do 
22 | 60 97 58 126 58 61 60 | W 51 Do. 
23 | 58 98 59 128 58 62 60 S 59 Do. 
24 53 101 61 132 58 62 61| W 51 Do. 
25 54 98 65 130 59 62 60 S 50 Do. 
26 60 106 80 140 58 62 60 | SE 50 Do. 
27 60 107 83 140 59 62 61} SW 50 Do.. 
28 64 98 80 128 60 62 61} SE 58 Do.. 
29 60 100 82 130 58 62 61 | SW 54 Do. 
30 62 100 83 130 58 62 61| SE 55 Do. 
31 60 102 82 131 58 62 61| NE 56 Do 

Aug. 1 12 103 80 134 58 62 60 N 56 Do. 
2 74 103 to 136 56 62 69 N 52 Do 
3 56 99 ttl 120 56 62 61) NE 53 Do 
4 50 97 77 119 56 62 61| SE 52 Do 
5 48 97 74 128 55 61 61| SE 53 Do 
6 54 100 74 128 56 60 60 E 46 Do 
7 58 100 82 130 56 60 61] SE. 51 Do. 
8 58 102 86 130 56 60 61) SE. 54 Do. 
9 65 103 72 132 56 60 61 Ss. 55 Do. 

10 60 103 74 130 56 60 61 E. 57 Do. 
11 57 100 74 128 56 62 61 Ss. 55 | Smoky 
12 56 102 74 128 56 62 61 S. 55 | Clear. 
13 52 102 73 124 55 60 61 Ss. 49 Do. 
14 52 102 72 124 55 60 61 | W. 48 Do. 
15 64 103 80 134 56 59 59 | NE. 47 Do. 
16 62 94 74 120 56 59 59 eee. 50 Do. 
17 62 97 73 124 56 59 SON ENWic 59 Do. 
18 59 94 74 120 56 59 SON see Wire 55 Do. 
19 58 89 7 118 56 59 58 | SW. 55 Do 
20 54 88 73 114 56 59 BSh Ses 50 Do. 
21 56 62 UeVasectaoe 56 59 59 Ss. 50 | Rain. 
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Table of temperatures taken at the United States sglmon-breeding station, §:c.—Continued, 

Air. 
. 

Water 

Date. Shade. Sun Wind. 

7a.m.|/3p.m./7p.m.|/3p.m.|7a.m.|3p.m./7p.m 
; 

! 

° Our ° ori vo ° only 
Aug. 22 58 80 67 112 56 59 bli Baspesr 

23 58 89 65 112 54 58 57 SE. 
24 68 96 70 126 54 58 SYA ass 
25; 50 94 74 112 54 58 57 S. 
26 49 82 76 100 54 58 56 Ss. 
27 60 64 | G5 |seerog se | 54 | 58 56 Ss. 
28 48 76 2 98 | 54 58 55 N. 
29 50 80 64 98 54 57 55 NT 
30 54 96 | 70 124 | 54 | 58 Gal eNe 
31 | 50 96 68 118 | 53 | 58 56 | W. 

Sept. 1 2 94 62 116 53 58) be oT aN 
2 60 98 62 | 110 | 53 58 | ial We 
3 54 103 69 | 130 | 53 58 56 Wis 
4 56 102 66 | 135 53 57 56 | SW. 
5 54 96 60 125 53 58 | 56 Ss. 
6 53 86 | 64 | 106 53 58 | 55 S. 

7 52) | 90 | 62 | 102 53 58 5d Ss. 
8 48 85 | 66 94 | 54 58 56 S. 
9 | 50 | 80 64 94 | 55 | 57 SBD") iN 

10 | 48 | 84 66 | 93 | 54 57 56 IN 
11 52 98 | 68 | 106 54 57 57 Ss. 
12 | 56 95 68 104 55 | 57 | 56 Ss. 
13 | 57 97 64 106 54 | 56 | 5G) Wis 
14 53 97 68 110 54 57 | 56 N. 
157 50 102 67 122 | 5D 57 | DO ie aN 
16 | 48 102 | 13 123 55 57 5G) ee 
17 55 98 66 108 54 56 56 | NW. 
18 52 100 62 112 oo | 56 56 W.. 
19 50 100 | 60 110 | 54 | 57. 56°) iW. 
20 53 &8 | 64 98 | 54 | 56 | sa | TES 
21 53 90 64 108 54 56 55 Ss. 
22 55 84 | 62 | 98 5 | 56 54} SW. 
23 48 85 64 98 53 55 54 Ss. 
24 48 84 66 95 54 | 5d | 55 Ss. 
25 | 48 76 | 64 88 53 5D | 53 Ss. 
26 oF | 82 64 92 | 52 535 54 SE. 
27 48 84 64 93 | 53 BB 53 Ss. 
28 63 76 | (Pea setts 5 52 55 be s. 
29 56 | 82 56 93 51 54 53 Ss. 
30 45 | 63 50) |. eek 51 | 54 5 || SE 

| 

Table of temperatures 

Lowest night tem 

perature, 

Weather. — 

Cloudy 
Clear. 

and rain. 

Do. 
| Cloudy. 
Clear. 

is} S 

=) 5 

| Cloudy. 
Clear. 

| Rain. 

taken at the United States salmon-breeding station, 

California, during the season of 1879. 

Month. 

October 1 
October 2 
October 3 
October 4 
October 5 
October 6 

October 11 
OctobersAg 22-22, 
October 13 

Water. Wind. 

eR Sed pees ee 48) ss c2ee eli De less) oie 
48 AT canes | 49 48 48) Sone. SW. 
52 AST Ee eaies 47 49 49\ rece? SW. 

foes AG iiscmecct” 43 .qiaesnee|), 40) deca cela ies 

McCloud River, 

Weather. 

Cloudy. 
Rainy and cloudy. 
Cloudy. . 
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Table of temperatures taken at the United States salmon-breeding station, §:c.—Continued. 

| 

| Air. 

| Water. Wind. 

Month. Shade. Sun. Weather. 

| | 

= 8 EI I E a E A 2 FI 
d a a Saale é = a a ea a 

is a ml m~- | 3 t ~ co | 
| 

: ° ° ° on} | 

October 14. .--=--- 42 56 53 76 49 | 52 52 jesee ee loads ewes | Clear. 

October 15...-.--- Bom MUBINY! 62; (TRE! 40 alsa | 5D. |... lex See heeacere cious ts 
October 16.......- BOMKERA e901 O00 | 40 hh lh Bi |hy sO Be ke | Clear.’ 
Octoberdges—- =. 38 (le algebras 96 phe ste ir oye ju eet es Hees ers We Neves ees | Do. 
October 18.------- AOR e SS SSeS eb i n |i oiien eee! Wekeae ss epee Do. 
October 19....- Bel lee 24 70 50 90 48 | 52 Fel eesetec oe Sesete ees | Do. 

: October 20......-- Mea WerDe |) 56, (a0n|, 4orgiesie | bir eo hee | soon | ; Cle ae } | sh mle | al. ps me 
, Gober te 45 | 78) 57° | Joo | 4a | St |) sre ieee tet eenige 

Metober' ease sss wee co. eGo 52 96 oe 51 See eae We ONVinulere Meee Do 
Wetoperance cee tle ss 25 |e oesee yl aster te ecto eee 15) es ters - Nie alleen Do 
October 24...---.- ieee ee aes N, SES) 97) heed ses feteese ee feats hee eal Ae | eee Wasa Do. 

d Oetober'25.2---. -- Pee Le yo etaes | see lion ase Weocos Metace| Gaerne eames ty aaerae eee Do. 
$ October 26..-.--.- See eee ESS e| temone Berea ostace (Sal Bee oe (ogee NA eciddine Do. 

October 27... --.--: | 46 80 57 120.) |) 4815 tor Phe eres RSS ee eee Do. 
October 28.......- ASV Nota || Matshita) ase I ESE GIL i aaa Nees = Pease See |e: 
October 29ee-2 =2.| 40 | 78") 54 | 127 |) -48" | 50) | 50" }e2828. Werle jo) iy 
October 30..-.----- 38 77 | 48 112 47 49 AQT eons Wisniees ee Do. 
October 31-.-.--..-- oo 65 51 95 46 BOF wi Ug mars VE | eee Do. 
November 1...-..| 38 65 65 90 46 50s ||eeee ieosaee WW leremecars Clear. 
November 2....-. ee30) 7 968) [be Or e4Gy 40) ul 40M genes ly Win il ceeser } oe a0 fey, 
November 3.-.---. [SE ai AY aaoee | 46 48 ZA Geaaee en aes Cloudy. 
November 4..---- e420) |uaGo, Barge eee 46 | 48 48 |-=---- SW. ieee Do. 
November 5.----- 50 | 53 Shy eet st AGW sl Reeeana |e eats | E. Gee omer ees 

November 6.-...-. 45 G0) Wisss42e eeaeoe 48 AO We4Bia |e 275s Se dle eee 1 Glens iat 

November 7..-.-.. 33 53 450 ec | 47 48 ASU resees oi ee eoce Cloudy. 
November 8 ...-. ON ESS Veseeee We oarce | 46 46 ASS aA oyster Span laecase Rain. 
Hower ber + Bees at 46 aeeP al panes | 46 fe a nro oe eee Ol , 
NOvermmbDer LU..... | “0%  |.caneac | ‘ omtans oO D DQ |enenee .  |------ | Ulear. 

November 11..... 46 | Se AQWM lS <%s= 46 46 AGO a eae Sol sesaee Do. 
November 12.....) 46 43 42 Lilseseca 46 46 4 Gia re cece S. aks Rain. 
November 13....- | 43 45 Cy ahs ee 46 | 46 AGee Pees. Pass sese83 0. 
November 14...-. 46 53 AAW ON conrotes 46 | 46 AGI ie. 2. | Sie | Cloudy. 

November 15...-. AD | 954) a doe I G2 FATA AR 4 | SE ONE Haase ; Clear oie 
November 16. .-.-. Seat) Ge 39 78 Ae OP et lemereiaie WH |tesce= Clear. 
November 17..--. 48 Tiered | ese oe es 85 43 45. | 45 oo ne Ne Bee pe . 
November 18...-. 36 72, 4t 80 | 43 45 Ay MAW END Deters On. |leseeoe 0. 
November 19..... SI NeceoRel| AS sees | 43 45 Ho ees at= WONG Eisen teas Do. 
November 20.....| 30 |..---. jee ne Se | 2B lo S5e60llaacbesleseace IND, |eoece Do. 
November 21..... 28 | 62 40 87 43 AD |) Ape lee sce INGE ee eare Do. 
November 22...-.| 30 62 42 | 105 43 45 ZY, lhe coe NE. |...-.. Do. 
November 23 ....) 28 56 41 80 43 47 CUT) lea ees INS, Nee, es Do. 
November 24..-..-: 30 60 | 40 92 45 47 47 |\.-=--- Beat eeece Do. 
November 25...-. 30 57 42 107 45 45 Aon tacos NE. Seuoe Do. 
November 26...-. 34 56 41 85 42 45 AD alee NE. Wes rele Do. 
November 27.....| 28 51 42 85 42 43 1B) eaesea SE. ae oe Do. 
November 28..... 29 50 Ley Nepedoo 43 43 ASM erecee) NE. |...-.- Cloudy. 
November 29..-... 29 50 nN eee 44 44 43) === 2 =~ INTEIS erect Rain. 
November 30..-.-- 40 44 44.9 |e sci 45 45 Aye Sc aeiee|S aectee |Search Do. 
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Table of distribution of salmon eggs from the United States salmon- Suan station, McCloud 
River, California, during the season of 1879. 

cS 1 ee Number Number State. Commissioner. AL assigned. 

i | 
OwWaeen= sea cccter | B. F. Shaw -..--- 50, 000 50, 000 
Kansas 2222-4: s41¢D) Balonigieey: so: 100, 000 100, 000 
Maryland.....--- poe sec tdoecasece Se 500, 000 500, 000 

Minnesota ...---- R. O. Sweeny 400, 000 400, 000 | 

Nebraska. .--.-.. Wise. May s25-- 50, 000 50, 000 
DoF Soe eae eee eee eee res 50, 000 | 50, 000 
Do. HobolPodSaccsenoSascide 100 000 100, 000 

New Jersey-.-----! E. J. Anderson 500, 000 500, 000 

North Carolina .-.| L. L. Polk -..-...- 350, 000 350, 000 | 

Ohionsseses.ace hs | E. D: Potter -.-.- 200, 000 » 200, 000 
Pennsylvania ..-.| James Duffy ---. 200, 000 200, 000 

Oieeec sane a [aes oes sls ae 100, 000 100, 000 

(Uitalhysesccer seme | A. P. Rockwood 100, 000 100, 000 

NAbigeaitl especie | | M MeDonald 300, 000 300, 000 
‘Do ssovosse cpa Sésacce ds sses5065 200, 000 | 200, 000 

West Virginia - .. . B Miller] ==: 150, 000 | 150, 000 
Wisconsin ......- | N. K. Fairbank - - 300, 000 300, 000 

Netherlands .-...|----..-.---...-..- 100, 000 100, 000 

New South Wales! .............----- 50, 000 50, 000 

Wrance- =.= 2... 5. JaoanecesoSsoqasose 100, 000 100, 000 
Germany ........ |oasodetceeéo sscese 100, 000 100, 00) 
Canada sesso) sales ccc tea castes caus 100, 000 100, 000 

ING Wal Oke e aserael | E. G. Blackford. - 50, 000 50, 000 

| 
| 
| 
| Number 
| forwarded. Destination. 

50,000 B.F. 
100,000 | D. B. 
500,000 'T. 

Shaw, Anamosa, Iowa. 
Long, Ellsworth, Kans, 

b. Ferguson, Baltimore, 
Md. 
O. Sweeny, Saint Paul, 

Minn. 
| W.L. May, Frémont, Nebr. 
H.S. Kaley, Red Cloud, Nebr. 
J. G. Romaine, South’ Bend, 

Nebr. 
Slack, Blooms- 

400, 000 ia 

50, 000 
50, 000 

100, 000 | 

500,000 | Mrs. J. H. 
bury, N. J. 

S._G. Worth, Morgantown, 
aN Oe 

E. D. Potter, Toledo, Ohio. 
James Duffy, Marietta, Pa. 

| Seth Weeks, Corry, Erie 
| County, Pa. 
A. P. Rockwood, Salt Lake 
| City, Utah. 

300,000 | M. McDonald, Lexington, Va. 
200, 000 | W. F. Page, Wytheville, Va. 
150, 000 C.S. White, Romney, W. Va. 
300, 000 | N. KE Fairbanks, Geneva 

| Lake, Wis. 
100, 000 Zoological Society, Amster- 

| dam. 
| J. Stuart, Merrickville, Syd- 
| ney, N.S. W. 

100, 000 | Acclimatation Society, Paris. 
100,000 | Deutsche Fischerei Verein. 
100, 000 | S. Wilmot, Neweastle, Onta- 

rio. 
50,000 | E. G. Blackford, New York, 

aN 

350, 000 

200, 000 
200, 000 | 
100, 000 

100, 000 

50, 000 

Table of salmon eggs taken at the United States salmon-breeding station, McCloud River, 
California, during the season of 1879. 

Date. 
Number of eggs Total number of | wv 

taken. 

| 

| 

61, 050 
90, 750 

155, 100 
261, 800 | 
270, 600 
367, 400 
382, 800 
260, 700 
318, 450 
409, 200 
882, 200 
239, 250 
519, 750 
313, 500 
242, 550 
429, 000 
462, 000 
363, 000 
462, 000 
198, 000 
104, 500 
82, 500 

eggs taken. | 

74, 800 
165, 550 
320, 650 
582, 450 
853, 050 

1, 220, 450 
1, 603, 250 
1, 863, 950 
2, 182, 400 
2,591, 600 
3, 473, 800 
3, 713, 050 
4, 232, 800 
4, 546, 300 
4, 788, 850 
5, 217, 850 
5, 679, 850 
6, 042, 850 
6, 504, 850 
6, 702, 850 
6, 806, 850 
6, 889, 350 

umber of 
salmon 
spawned. 

Total number 
of salmon 
spawned. 
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Table of weights of female salmon after spawning, McCloud River, California, 1879. 

= Be 

= ney z 
| Sm 2 o 
Ac | & St) 

=i i] 

= = 2 
Pe es le 

August 30.—Weight (pounds), 14, 13, 14, 12, 15, 10, 10, 10, 15, 9, 9, 13, 10,12, 8,15,9,8,7--, 19] 213] 11.21 
September 1.—Weight (pounds), 13, 16, 8, 15, 17, 9, 9, 9, 6, 8, 8, 12, 10, 10, 11, 16, 8, 12, 8, 16, 
LOH Boek 1G 1M AON TS 1010.8) 10°88, 10, 10). 5 eae 2 sae nt comets oa 38 | 405 | 10.65 

MemniaMcied elstd HT enG eee e os. oct ee ease ie fos eave cath poe deae teen al GON Booe| 10s 0) 
September 3.—Weight (pounds), 13, 7, 15, 10, 13, 10, 12, 12, 11, 11, 10, 15, 11, 10, 8, 12, 13, | 

15, 16, 16, 12, 15, 8, 17, 10, 14, 9, 10, 14, 17, 14, 17, 6, 16, 9, 13, 14, 8, 10, 17, 11, 13, 8, 13, 11, 11, 
7, 12, 10, 16, 14, 10, 16, 14, 8, 9, 8, 10, 8, 15, 14, 11, 10, 9, 16, 15, 18, 14, 13, 10, 12, 8, 13,10, 7.-... 

September 4.—Weight (pounds), 15, 7, 14, 10, 11, 11, 12, 12, 11, 7, 12, 11, 8, 11, 13, 14, 13, 15, 
10,-8, 7, 6, 15, 9, 8, 16, 6, 8, 12, 14, 12, 17, 8, 14, 12, 12, 15, 14, 13, 9, 12, 10, 12, 13, 16, 14, 13, 14, | 
TOSI GEM ROM UI SMS RO MGIOt ON Ole bye ters\n'. cis Socisiys Pine joe aisle ecisiee. iemieniac ayia be | 60} 668 | 10.95 

September 5.—Weight (pounds), 16, 9, 16, 12, 16, 16, 16, 16, 12, 13, 7, 10, 12, 6, 8,7, 15, 11, | 
15, 12, 9, 12, 11, 10, 7, 21, 10, 14, 15, 9, 14, 12,13, 10, 17, 8, 8, 9, 12, 11, 14, 9, 11, 6, 11, 11, 12, 8, | 
12; 13, 10, 11, 6, 9, 7, 13, 9, 9, 9, 7, 7, 7, 9, 8, 14, 8, 15, 10, 8, 8, 8, 13, 10, 13, 10, 8, 8, 11, 12, 8, 7,8, | 
fea Lice TL TSEAUA pt 0 et ECR aa a ai oN SRL a | 92 | 991 | 10.37 

September 6.— Weight (pounds), 9, 10, 13, 9, 16, 14, 6, 12, 12, 5, 12, 18, 12, 14, 7, 11, 14, 9, 10, | 
8, 14, 12, 8, 11, 11, 13, 9, 13, 12, 12, 13, 15, 15, 12, 8, 12, 11, 15, 8, 12, 10, 11, 8, 9, 11, 14, 8, 7, 13, | 
a ORGRONORGML ONO MI ON Se Set eie nr pio no oniats ene ewinicieie secre samen acini vat 60 | 662 | 11.03 

September 7.—Weight (pounds), 12, 17, 13, 11, 10, 14, 7, 11, 15, 8, 15, 7, 8, 12, 12, 16, 8, 12, | 
14, 11, 10, 14, 13, 14, 11, 14, 10, 8, 10, 10, 13, 10, 16, 14, 18, 10, 11, 13, 9, 22, 10, 11, 8, 6, 12, 9, 15, | 
GAIA LO M079 25.7, 195 18,.9, 9,8, 878, 9) 14,19) 17 10,12, 1, 8512s ee ne en emi nn EG| Fah 796 | 11.21 

September 8.—Weight (pounds), 12, 9, 10, 13, 10, 8, 15, 10, 12, 9, 8, 16, 10, 16, 9, 14, 14, 10 
12, 11, 11, 17, 10, 6, 8, 7, 10, 13, 8, 10, 17, 15, 14, 14, 9, 8, 8, 8, 5, 14, 8, 14, 10, 12, 13, 16, 12, 15, 
13, 11, 12, 8, 16, 14, 13, 8, 10, 13, 10, 11, 11, 14, 14, 10, 8, 8, 10, 11, 16, 15, 11, 12, 15, 7, 7, 7, 8, 6, 
Pe eaceounaatcecel ioe 14 Ovide. Poste eres ie ee ost fae cese. ones = i 92 |1,020 | 11.08 

75 | 896 | 11.99 

Record of seining operations conducted at United States fishery, Baird, Cal., on the McCloud 
River, from July 22 to September 22, 1879, on account of United States, by Livingston Stone. 

oats Condition of— Fish taken. 

Date. Hour. ae of |} _r______ Sipe fsb, 
air. . 8. 

Sky. Water. | Males. | Females. 

. fe} | 

Cpulby) 2) (US Ud Ob ES Ae ae eocoaoborceeee 70 | Clear....| Clear... 300 | 4) ie se ciao 
Del GLEE TD NSE So cee pono cdc dSCOne 70 Cy) a Pea Omene| 500 2 ibe sacepsuc 
PA PHU 081 a saeteeBeeoe ooSoeooS 72 do eGOyee= 450 20N | Paeeee seer 
410) | 7 AD ee Sos secrcosp~ceecesoe 75 do PID S50 OU PW Se Spnbobio’ 

Ang. ti (-00\psm. —--.- ema nisin ==> = 80 do =n O)e =| 400 Dy |Poseneceste 
A NGF ORES EERE eae codnbosnacce 75 do dO sass 700 10 aA 
Tf) Sel rere Sc eeageonecone ceauoooE 2 do doe 220 | Ud Webcesoriac 
Cll (Re eee ee Ae ae (he Re Be do .. 100 | Theo eae 

TW Gait ar ieemorcor cont oscesore TA) Be eone aca oaccseaus 500 GP) Raccbaccsa 
112.|| UnIGy) )yn eee Rees esecesecce 100 | Clear. ...) Clear... 200 i [esarectere 
Tih) eel cathy tr ee ee 9 eS a ily |eacovee ee donee 1, 000 D0) | oars oe 
Gh hee OOD ste sae te eee ie esc mio 74 do . EO 200 nl Baaacescion 
if || VA Pate sae seccooscuodusone 62 -do . Bi dowees OOD retareretetetetets| etsteraatetetetate 

il7/ | Weak ttl Sse poreosooskecarorcc 73 do. ~d0 5a 250 GIS eee 

118) || GLOW phi seo Sahcnesoeanscoor 74 GO excliascosassne 300 (WO Peecececca 

27) UD Thuis smeBacecocoonooseeorS (Wi |PSessasece Soc 250 26 1 

PAS MO iPsts case cle nawecle seias = sniece|«~ ocala =i|e >= am aine| staan 200 60 4 

S. Miss. 59-45 
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Record of seining operations conducted at Baird, Cal., on the McCloud River, from August 
25 to September 4, 1879, on account of United States, by Livingston Stone et al. 

Date. 

PPR IR COCO COCO ROW WHO NNN NNN NNN HHH HR Hee He 

Hour. 

ee 

Sever Sud BEBREEBBEE 
se NE, IEE) Re LM Aa GR 7? 6 cooonooucns] 

I Py BE 
5 a.m 

Soto erms 

- > 

DSOSCANSMNSSOSOSOTANNSSSSONSNSSON POSss SSS SPPTrPTSP! teem eee were meee esce ere eesew ese aseeeeee 

BPOWH HOR ROH OAWWRRRHORWHOUN RON WHHERWORWORHOHOHLS 

Tempera- 
ture of 
air. 

Fish taken. 

Males. | Females. 

180 | 65 
130 23 
150 | 150 
95 100 

100 | 29 
200 | 59 
200 | 44 
300 49 
200 | 56 
300 55 
100 | 23 
100 | 30 
30 o 
55 | 25 
70 | 82 
40 | 20 
56 15 

200 50 
50 20 
80 15 

150 | 45 
145 | 35 
400 175 
125 30 
100 57 
480 150 
150 20 
100 20 
85 15 
80 20 
90 15 

200 40 
160 40 
130 20 
270 20 
240 35 
170 30 
130 28 
240 35 
400 100 
125 75 
80 10 

100 10 
60 40 

275 100 
225 50 

Ripe fish, 
females. 

ee 

PORDWeNIHAWADOSORONCH AS 

bo no NNOOSCWHO 

Bewaorw 

Be 

asoommana 

mounts 
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Record of seining operations conducted at Baird, Cal., on the McCloud River, from September 
4 to September 21, 1879, on account of United States, by Livingston Stone. 

Fish taken. Tempera- : 
seen eee Ri nesieh, 

Date. Hour. |) sburenoe females. 
: Males. | Females. 

° 

Sept. 4 | 7.30 p. 66 300 | 30 12 
4| 7.45 p. 64 100 46 6 
4) 8.15p. 58 300 103 12 
4 9.00 p. 56 200 | 75 6 
4 | 9.30 p. 55 100 | 50 3 
4 | 10.00 p. 54 500 150 7 
4 | 11.00 p. 54 300 125 5 
4 | 12.00 p. 54 300 150 7 
5 | 7.40 a. 57 300 90 13 
5 7.50 a. 60 200 50 4 
5 1.40 p. 90 175 75 13 
5 | 7.15 p. 66 175 30 ib 
5 | 17.45 p. 62 125 By |eedroocdae 
5 | 8.30 p. 62 125 14 4 
5 2 9215ip: 58 125 14 3 
5 | 10.10 p. 58 250 50 5 
5 | 11.00 p. 56 200 35 5 
5 | 11.30 p. 56 250 30 6 
5 | 12.10 p. 56 200 35 5 
6| 7.30a. 58 200 | 50 7 
6| 7.45 a. 60 350 100 8 
6| 8.40 a. 68 125 35 4 
6 | 1.35 p. 90 150 20 8 
6 | 7.15 p. 60 200 50 q 
6| 7,30 p. 58 200 50 10 
6 | 8.30 p. 57 300 40 6 
6 | 9.30 p. 56 200 50 7 
6 | 9.45 p. 56 300 25 6 
6 | 10.30 p. 56 200 25 6 
6 | 11.30 p. 55 500 | 80 13 
6 | 12.15 p. 55 200 40 5 
7.| 7.10 a. 54 150 50 37 
Ta\) 220%. 91 150 50 15 
7.| 1.40 p. 91 100 40 4 
72|delorp: 64 400 100 13 
Tel eoOLD: 62 200 25 8 
7 | 8.10 p. 60 200 25 4 
7 | 9.00 p. 60 150 10 2 
7 | 9.30 p. 58 250 25 4 
7 | 10.40 p. 58 200 20 4 
7 | 11.30 p. 56 200 20 8 
7 | 12.10 p. 54 150 | 18 4 
8 | 7.05 a. 58 150 50 9 
8 | 7.20 a. 62 175 | 40 7 
8 | 1.40 p. 95 200 50 9 
8 | 7.15 p. 65 200 23 9 
8 | 8.05 p. 64 300 15 8 
8 | 9.00 p. 62 200 20 10 
8 | 9.45. 60 150 25 6 
8 | 10.15 p. 59 200 20 6 
8 | 11.10 p. 58 150 25 4 
8 | 12.00 p. 58 100 15 5 
9} 7.104. 54 400 125 21 
9} 9.304. 67 300 75 15 
9| 9.45 a. 70 225 50 8 
9} 2.00 p. 89 100 20 4 
9 | 2.15 p. 90 300 50 11 
9| 7.30 p. 65 400 50 6 
9 | 8.00 p. 65 300 30 7 
9 | 9.00 p. 61 125 20 5 
9 | 10.00 p. 60 150 20 9 
9 | 10.45 p. 60 25 3 2 
9 | 11.50 p. 60 75 15 5 

10} 7.20a. 52 100 40 8 
10 |. 9.30 a. 70 125 50 10 

LON LeS5ip, 89 200 125 11 

10 | 7.50 p. 60 400 50 4 

10} 8.45 p. 60 300 30 4 

10} 9.10 p. 59 125 20 3 

10 | 10.30 p. 58 150 20 3 

10 | 11.05 p. 58 25 3 4 

10 | 12.00 p. 60 75 5 3 

11 | 7.30 a. 54 125 20 7 

l1| 7.45 a. 58 200 30 7 

11 | 1.40 p. 88 150 28 7 

11 | 7.30 p. 60 260 60 21 
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Record of seining operations conducted at Baird, Cal., §c.—Continued. 
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XXVI.—CALIFORNIA SALMON IN THE NETHERLANDS, 

By C. J. BOTTEMANNE.* 

{From ‘‘ Nederlandsche Staats-Courant” No. 245, October 18, 1880, official journal of the 
Dutch Government, published at the Hague. ] 

Mr. C. J. Bottemanne, of Bergen op Zoom, chief superintendent of the 

fisheries of the Scheldt and other rivers in the south of Holland, who 

has been commissioned by the government to superintend the experi- 

ments in stocking some of the Dutch rivers with California salmon, has 
made the following report on the results of his experiments during the 
period 1878-1880: 

During the investigations relative to the different kinds of salmon in- 

habiting our rivers, and the condition of the fisheries, which our gov- 

ernment had made during the years 1869 and 1873, my attention was 

directed to the circumstance that so little is heard nowadays of salmon 

being caught which had been marked before they were set out, and that 

it is very difficult to mark any considerable number of young salmon, 

which, nevertheless, is necessary for furnishing the only possible proof 

of the beneficial influence of pisciculture upon the fisheries. I conse- 

quently arrived at the conviction that other steps must be taken to con- 

vince not merely the general public, but especially the fishermen, that 

pisciculture was no chimera, but a science, and a considerable industry 

whose benefits they were principally destined to reap, and towards the 

furtherance of which they must extend a helping hand. After mature 

deliberation I found that the best way to reach this object would be to 

put salmon of a kind not known in our country in some of our rivers 

which contain few or no salmon. Such a river was soon found. The 

Limberg Meuse is well known as containing but few salmon, for although 

formerly these fish were frequent in that river, hardly any are caught there 

now. Another great difficulty was the question as to what kind of sal- 

mon should be selected. It must be a fish which, when caught, would 
not leave a doubt in the mind of the fisherman who had caught it that 

it was a salmon, and still it must differ from the common Rhine salmon. 
The fisherman, in fact, must be able to see at once that he has caught 

* Californische zalm in Nederland. Translated by HERMAN JACOBSON. 
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a strange salmon. In addition to all this the salmon must, of course, 
be of a good quality. 

Various circumstances favored me. During my stay in America, in 
the autumn of 1874 I saw in Mr. Seth Green’s piscicultural establishment, 
in the State of New York, some young California salmon which had been 
brought from California when still contained in the egg. Even when 

quite small they could at once be distinguished from the Rhine salmon, 

and a drawing of an older salmon of the same kind convinced me that I 

had found what I was looking for. As it was for the time being impos- 

sible to obtain eggs of the California salmon, I made an attempt to take 

trout-eggs back with me to the Netherlands, and, considering the diffi- 
culties attendant upon this attempt, it must be said that it proved rea- 

sonably successful. 
In 1876 I at last found a live specimen of about the size of a St. Jacob’s 

salmon in the New York aquarium, which, as far as its external appear- 

ance was concerned, fulfilled all the conditions required of it. 
Thad no opportunity to judge of the flavor of fresh salmon, but I tasted 

some that had been canned, and found it very good. If I therefore suc- 

ceeded in obtaining eggs of this California salmon (Salmo quinnat), in 

transporting them sately to the Netherlands, and hatching them there, 

no one who caught such a fish would fail to see its difference from the 

Rhine salmon (Salmo salar), and the fact could not be kept a secret, as, 

in my opinion, is generally done when a marked Rhine salmon is caught. 

When, therefore, late in the autumn of 1876, the minister of finance 

asked me to take the place of superintendent of the Scheldt fisheries, 
I immediately accepted the offer, and in February, 1877, talked over 

the matter with Prof. Spencer F. Baird, the American Commissioner of 
Fisheries, whom I had learned to know during my visits to the United 

States. Before I left America, he promised to send me in the autumn a 

considerable quantity of California salmon. Late in the summer of the 

same year (1877), Professor Baird sent me 100,000 salmon-eggs, which 

were accompanied by his assistant, Mr. Fred. Mather, as far as Bremer- 

haven, where, owing to the impossibility of my receiving them, they were 

received by the assistant director of the Royal Zoological Society, “‘ Natura 

Artis Magistra,” of Amsterdam, in whose gardens these eggs were to be 

hatched. Through the kindness of the director, Dr. G. F. Westerman, 
the society undertook the hatching of these eggs free of expense. Te 

my great sorrow nearly all these eggs perished, owing to their not hay- 

ing been properly packed. 

Some fish were successfully hatched ; but with the exception of three, 
they all died very soon. These three, however, developed so well, that 
I had no doubt that if other eggs were sent and were more carefully 

packed the attempt would prove successful. As soon as Professor 

Baird was informed of the failure, he at once offered to send other eggs, 

which arrived during the year 1878. These eggs, which, at my sugges 

tion, had been packed in a different way, arrived in good condition at 
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Amsterdam via Bremen. This time the minister, at my suggestion, 
offered to bear all the expenses, to be paid from the treasury of his de- 
partment, leaving the whole matter entirely in my hands. 

When, on the 26th of October, the eggs were placed in the gardens of 

the Zoological Society, where they were to be hatched, 82,600 out of the 
85,000 which had been received were found to be in good condition. 
Of these 19,497, or 24 per cent., perished during the incubation. This 

was probably caused by the high temperature of the water during the 

hatching process; it is also possible that in unpacking the eggs I did not 

change the temperature gradually enough. Raising the temperature too 

quickly and letting it remain high is very apt to prove injurious to the 

eggs. When hatched, many of the little fish did not seem to possess 
the necessary strength to get free of the egg-shell when it burst, and in 

their attempts to do so some of them were choked. 

Through the good care which was taken of the young fish in the gar- 

dens of the Zoological Society, about 61,000 young salmon were suc- 

cessfully hatched, whose umbilical bag had almost entirely disappeared. 

Although there was no precedent that salmons younger than one year 

had been set out in rivers, 50,000 of these fish had, nevertheless, to be 
set out in the river Meuse, near Venlo, in January, 1879, as the Zoologi- 

cal Society needed all the space at their command for the hatching of 

Rhine salmon. 

In spite of the very unfavorable weather, as there was a hard frost, 

we succeeded in preventing the freezing of the water in the cans in 

which the fish were transported, principally through the very valuable 

aid extended by the superintendents of the railroad stations at Amster- 

dam, Utrecht, Boxtel,and Vinlo. Although the journey—and, therefore, 

the stay of fish in the cans—lasted about eight hours, the loss was trifling. 

With the same success 5,000 young salmon were set out in the Zwaans- 
prong, near Apeldoorn, and about the same number in the small streams 

which feed the Molecate ponds near Hattem, to which the owner, Baron 

van Heeckeren van Molecate, kindly gave his consent. The object was 

to have an opportunity of observing the development of the young fish 

when in a free condition. In spite of all precautions it seems that the 

young fish escaped from Molecate; and although every effort was made 

to track them, they could not be found. 

In the Zwaansprong we were more successful. It is true that their 

number decreased through cannibalism; but this is a common occur- 

rence with fish of prey when—as in this case purposely—they are not 

fed. A considerable number, however, were lost by the breaking of a 

dike, the fish escaping through the opening into the Diereusche Canal. 

As the break in the dike was fortunately soon discovered, about 1,400 of 
the deserters were caught and placed in one of the ponds of the neigh- 

boring establishment of Mr. Nordhock Hegt. As early as October, 1879, 

I found young salmon measuring 134 centimeters. Of those which had 

been set out in the Meuse many were observed during the first few days 
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after their liberation; but after that nothing more was seen of them till 
the spring of 1880, when some of them were again seen. Finally Mr. 
Rijke succeeded in May, 1880, in catching several of these salmon near 
Fegelen. One of these fish put up in spirits of wine was sent me by Mr. 

Rijke, and found to measure 14 centimeters. 

In 1879 the Dutch Government asked the American Government to 

make another attempt to send salmon-eggs. The request was granted, 

and the eggs,which had been carefully looked after during the voyage, 
arrived at Rotterdam in excellent condition. The vessel which brought 

them was the steamer “‘Schiedam,” Captain Chevalier, of the Nether- 
land-American Steamship Company. This company brought these eggs 

to Europe free of expense, as the German Lloyd had done on former oc- 

casions. The number of eggs was somewhat less than the year before, 

viz, about 60,000 (59,300). Of these 10,146 perished during the hatch- 
ing process—counting in, however, 1,200 which were already spoiled when 

they arrived; the loss during this attempt was therefore only 15 per 

cent. During the umbilical period 2,154 more were lost (counting in 

345 that were deformed). The total number of fish which were success- 

fully hatched was, therefore, 46,000. 

As it seemed too great a risk to set out these young salmon in open 

rivers, and as I knew of no small stream which fulfilled all the condi- 

tions for their successful raising, I proposed to his excellency the minis- 

ter this time to put all the young fish in the piscicultural establishment 

of Mr. Nordhock Hegt, on the Zwaansprong, and to keep them there till 

the spring of 1880. I made this proposition, because up to that time I 

had not heard anything about any of the young salmon having been 

caught which the year before had been set out near Blerik. As his 

excellency granted my request, 45,500 young salmon were successfully 

transported to the Zwaansprong, where they grewrapidly. According 

to their size they are distributed through several ponds. The mortality 

was very small, and it is probable that during the coming spring a large 

number of young salmon can be set out in the Meuse. 
In the basins of the zoological garden at Amsterdam, I retained 500 

of these fish. Some of these fish, which from the Zwaansprong were 
‘taken to the piscicultural establishment at Velp, I saw last summer and 

found them in excellent condition. The size of these young fish seems 

to keep step with their voracity, which is truly astonishing, and which, 

in spite of the ample and good food thrown to them, proved a consider- 

able source of danger to their weaker brethren. 

The young fish from the hatching period, 1878~79—several hundred 

in number—which are still in the Zwaansprong, measure at the present 

time 22-23 centimeters, whilst young fry taken there in March, 1880, 

measure 6-7 centimeters. 
It is a great satisfaction to me that Professor Baird has expressed his 

willingness this year also to send some salmon-eggs to the Netherlands. 

The result of all our experiments so far may be summed up as fol- 
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lows: After counting out those eggs which on their arrival in the Neth- 

erlands were found to be in bad condition, the loss—including the de- 
formed fish—during the hatching and umbilical periods was 26 per cent. 
in 1878, and not quite 21 per cent. in 1879, 

If in pisciculture one has 74-79 per cent. sound young fish at the end 
of the umbilical period, the result must be called very satisfactory. I 

think that this result is in the highest degree satisfactory if we take 
into consideration the many stages of the long journey which the eggs 

had to perform before they reached their final destination. First, they 
were gathered in the wilderness of California, the gatherers being pro- 
tected by the bayonets of soldiers; then they had to travel quite a num- 

ber of miles over a rough road in jolting wagons before they reached 

the railroad. Thereupon they had to be in the cars for a whole week— 

often in a tropical heat—traveling from California to New York; in that 

city there would generally be some delay until they could be placed on 

board the steamer; this would be followed by a voyage of very nearly 

two weeks, their whole trip concluding with a railroad journey from 

Rotterdam to Amsterdam. 
If after young salmon have been set out in the Meuse in January, 

1879, the percentage of successfully hatched fish is more favorable than 

I had expected, and if, as now seems likely, more than 80 per cent. of 

the young fish taken to the Zwaansprong continue to live, salmon of this 

kind will certainly be caught in our rivers in a few years. 
Hardinveld and Gorinchem will probably be the first places where 

such salmon will be caught, as the young salmon, when going towards 

the sea (if not all, at any rate by far the greater number), will go by 

way of the Nieuwe Mervede to the Holland Deep and will return the 

same way. 
If our experiments are again successful this year, a considerable in- 

crease of the Meuse salmon fisheries will be noticed in a few years. 
C. J. BOTTEMANNE. 
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XXVII.—REPORT OF OPERATIONS AT THE UNITED STATES TROUT PONDS, McCLOUD RIVER, CALIFORNI } | SEASON OF 1879. ishrideancens 

By LivineGston STONE. 

Hon. SPENCER F. BAIRD: 

Stir: In pursuance of your instructions to establish a station for tak- 
ing and distributing the eggs of the California brook trout (Salmo tridea), 

I examined all the streams emptying into the McCloud River for a dis- 

tance of twelve or fifteen miles above the salmon-breeding station, and, 
on the 25th of July, selected a location for the purpose mentioned at the 

mouth of a stream on the east side of the McCloud, four miles above the 
salmon fishery. The location is eminently favorable for the work, and 

possesses the two essentials for a trout-breeding station, viz, great 
abundance of clear, cold water, and excellent facilities for capturing 

wild trout for breeders. It is also only four miles from the fishery res- 

ervation, which will undoubtedly prove to be a great convenience in the 

carrying on of the two places. 

The name of the stream which was selected for the trout-breeding sta- 

tion is the George Crook’s Creek, a creek deriving its name from that of 

a white settler who was murdered there by the McCloud Indians in 1873. 

We found everything there, of course, in its primeval condition, and 

had to do a great deal of hard work to grade the place properly, and to 

bring a sufficient supply of water to the requisite elevation. This work, 

and the catching of breeding-trout, occupied most of the time till about 

the 1st of September, when we began to put up the hatehing-house and 

dwelling-house. 

The greatest drawback to the place is that it is approached only by 

an Indian trail from the fishery reservation, and all supplies of every 

description have to be packed upon the backs of men or horses. It 

would not be very difficult, however, to build a wagon-road there, and 

some day this will, perhaps, be done. When this road is built I think 

it will be the most favorable location for trout-breeding that can be found 

in California. 

The establishment of a trout-breeding station in an uninhabited region 

like the caion of the McCloud furnishes so many peculiar features that 

you will perhaps excuse considerable detail in describing how it was 

accomplished. 
The first thing was to find a suitable location. With this eee in 

5 
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view a party of three, consisting of Mr. Greene, Mr. Redeliff, and myself, 

started one July morning on horseback for an expedition up the river, 

bringing a fourth horse along with us to carry our blankets and provisions. 

Taking the narrow Indian trail on the west side of the river—for there 

are no roads on either bank—we followed it for eight miles to Mr. 

Campbell’s ranch, where we forded our horses and took the trail on the 

east bank of the river. There are no white settlers above this point, and 
our ride from here was through a country wild and picturesque in the 

extreme. The trail, probably the same that the Indians have traveled 

for centuries, wound over the cliffs and around the hills of the canon, 
among some of the most magnificent landscapes in the world. We were 

soon inclosed in a circle of almost inaccessible mountains, where high, 
precipitous cliffs extended down sometimes to the water’s edge, and 

through which the McCloud somehow wound its tortuous way, not so 
much a river here as a succession of foaming cascades. The Yosemite 

Valley is sublime and stupendous in its grandeur, but there is a 
brilliancy and enchantment about the beauty of the Upper McCloud 

that I have never seen in the Yosemite or anywhere else. Our path, 

as may be supposed, was far from being smooth or safe. Being very 

little traveled, as there are but few Indians so far up in the mountains 

as this, the trail was sometimes so rough and narrow that it seemed as 
if horses could not possibly keep their footing; and, rough and narrow 

as it was, the trail sometimes led along the very edge of rocky, precipi- 

tous bluffs, where a misstep of two or three inches from the path would 
throw horse and rider down hundreds of feet into the cafion below. Our 

horses, however, were sure-footed, and about nightfall we safely reached 

the mouth of Nosonnie Creek, where I had been informed there was a 

good site for trout ponds. As we approached the creek, we saw, across 

an intervening gulch or two, a waving field of wild oats, yellow and 

bright as gold, where we decided at once to camp for the night, the 

long, clean oat straw furnishing a luxurious bed for the campers as 
well as abundant food for the horses. The night, passed under the open 

California sky on our deep beds of straw, was delightful, and we awoke 

the next morning rested and refreshed, having been disturbed but once 

in the night, owing to the approach of a bear or panther which partially 

stampeded the horses. 

The next morning we made a thorough examination of the creek and 

found it wholly unsuitable for a trout-breeding station. The gulch 

through which it flows is narrow and almost a solid mass of bowlders. 

The water was warm, which implies droughts in the summer and floods 
in the winter, and what was alone sufficient to settle the matter, the 
approach to the creek was altogether too difficult to make a location 

there at all desirable unless the place furnished great counterbalancing 

advantages. This not being the case, and as any more distant point 

would be out of the question, we took up our line of march down the 
river again, keeping on the east side trail all the way. We crossed sev- 
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eral streams on our way down, but found none that were suitable till 
we reached the George Crook’s Creek, four miles from home. Here, to 
our great delight, we found almost everything favorable. The stream 
ran clear and cold, and though not so large as Nosonnie Creek, it was 
large enough. There was a long reach of comparatively still water in 
the McCloud at this point, where set-lines for catching parent trout could 
be advantageously set. There were sugar pines near for cutting out 
shakes and lumber, and oaks for fire-wood. There was a flat piece of 
ground just where we wanted it for the buildings and ponds, and although 
it was evidently going to be no small undertaking to get the water from 
the brook to the station, it was nothing compared with the immense 

labor it would have taken at Nosonnie. I was not long deciding to locate 
here, and on the next Monday morning at sunrise had taken possession 

- of the land and had posted a notice on one of the trees that I had taken 
up the claim. 

We immediately went to work to build a rude brush camp and a tem- 

porary house, and to repair the trail from the creek to the salmon fishery, 

so that I could send up pack-horses with the tools, provisions, cooking 

utensils, and other things needed at the camp. This preparatory work 

was a labor of some days, the nights of which we diligently improved by 

catching parent trout for the ponds, the month of July being the best 

month of the whole year for catching trout in the McCloud River. As 

soon as possible I sent up a boat and a stove, six Indians taking them up 
through the rapids by great exertions in a single day. 

As rapidly as we could we got to work on the buildings and ponds, 

and especially on the ditch which was to take the water supply from the 

creek. This last was a toilsome work of weeks, as we had to dig through 

an elevation which, though not large, was almost filled with immense 
bowlders. Another laborious task was getting the lumber for the 

buildings to the camp. ‘To carry a single beard over these mountain 

trails in a burning sun is no slight task, and to carry all that were needed 

for dwelling-house and hatching-house, besides the provisions, tools, and 

furniture, was a great labor. The work progressed, however, until now 

we have a thoroughly appointed trout fishery with a commodious and 

comfortable dwelling-house, and probably the finest collection of trout 

ever brought together in one place. 
I cannot forbear mentioning here one or two little incidents which, 

though not of much importance in themselves, serve to illustrate some 

of the peculiar features of working in this uninhabited country. 

Six years ago, when we first located the salmon fishery on the river 

bank, there was but one white settler on the McCloud. His name was 
George Crooks. In the fall of the same year he was murdered on his 

own ranch by the McCloud Indians, because they said the land belonged 

to them. It is at this place that we have established the trout-breeding 

station, and it must be remembered that the minds of the Indians have 
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not been changed in the least since they killed George Crooks and 
threw his body into the river. . 

A few days after we had built our camp and begun work there, last 
July, it happened one Sunday that one of the men was left alone in 

charge of the camp. As the day wore on he thought he heard a slight 

noise near him, and on looking up he saw to his great surprise three 

Indians standing over him, each with a drawn knife in one hand and a 

rifle in the other, and here, on the very spot where the last settler was 
murdered, they told him the same story that they had told the mur- 

dered man, viz, that this was their land, that the white men had no 

business there, and that they did not want white men on the McCloud 
River at all. The young man had no weapons about him, and was wholly 

at theirmercy. They would undoubtedly have killed him, as they would 

certainly have been glad to do, if they could have summoned up the - 

courage to face the consequences. But though they staid with him 

three hours, their valor did not reach this point, and they finally left 

him as they found him, in possession of the place. 

Some time after, in November, the same young man, whose name is 

Loren Green, in climbing a bluff to recover what he supposed was our 

stolen dog, found the dog to be a panther, which prepared to attack him 

so suddenly that he barely escaped with his life, by jumping into his 

boat and pushing out into the river. I think I may say to my fellow 

trout-breeders in the settled States of the Atlantic coast, that building 
trout-ponds here is not like building trout-ponds at home. 

At first the men all slept, not only under the open sky, but on the 

ground. After a while, however, they requested me to get them ham- 

mocks, because the scorpions and rattlesnakes, of which they had killed 
a considerable number, were so thick. Of course, I complied with their 
request, but it did not prevent one of the men from being struck on the 

leg by a rattlesnake, his heavy boot saving him from receiving a fatal 

stroke. -Nor did it save Mr. Myron Green from a nearly fatal bite from 

a tarantula. Mr. Green, on retiring to his hammock for the night, 

threw his clothes upon a rock near by. During the night a tarantula 

crawled into his clothes, and on Mr. Green’s dressing in the morning, 

he was terribly stung by the venomous creature. Moistened tobacco 
was immediately put upon the wound, and a tumberful of alcohol admin- 

istered inwardly, after being somewhat diluted by water. This checked 

the progress of the poison, and saved Mr. Green from a very serious if 

not fatal consequences. 

I mention these incidents merely to show that with tarantulas, scorpions, 
rattlesnakes, Indians, panthers, and threats of murder our course here 
is not wholly over a path of roses. 

As the spawning season of the trout at this point does not come on 

till the beginning of the next year, I can do nothing more in this report 
than to give a description of the buildings that have been erected and of 

the work that has been accomplished preparatory to the taking of the 
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eggs, which I will now endeavor briefly to do, leaving the subject of the 
natural history of the trout to some future time, after we have had ex- 
perience in hatching them and extracting their eggs. 
A ditch 220 feet long, 5 feet deep, and averaging 3 feet in width, con- 

veys the water from the creek to the trout-ponds. To turn the water of 
the creek into the ditch, a dam 30 feet long and two feet high, built of 
solid rock and heavy timbers, has been constructed across the creek for 
a protection against high water, which, in these mountain torrents, is 
very formidable. A breakwater of solid rock has been built at the 
head of the ditch, 55 feet long and 4 feet square. The water for the 
trout-ponds is taken directly from the creek into the supply ditch by a 

plank box 12 inches square. The ditch first delivers the water from the 

creek into a pond 18 feet long, 16 feet wide, and 6 feet deep. From this 

pond a short ditch takes the water into a second pond 24 feet long, 12 

feet wide, and 7 feet deep. Thence the water proceeds partly by a 

ditch and partly in a natural channel back to a lower point of the creek 
from which it was taken. 

Just below the ponds, and between them and the McCloud River, is 
the hatching-house, 24 feet long and 18 feet wide, with 8 feet posts. 

The hatching-house, which is on the same general plan and finished 

with the same apparatus as the hatching-house at the salmon-breeding 

station, has a hatching capacity of 6,000,000 trout eggs. 

Adjoining the hatching-house on the south is a dwelling-house sub- 

stantially built, 30 feet long and 18 feet wide, with an addition on the 

south 18 feet by 12 feet, with a shed roof. There is also a long sup- 
plementary ditch, 400 yards in length, carrying 40 inches of water, 

miner’s measure, taken from a point higher up the creek, which, in case 

of accident to the original supply ditch, would bring water to the ponds 

till the injuries to the original ditch could be repaired. Another ditch is 
so constructed that it can irrigate several acres of clear and fertile land, 
which can then be used for a garden. All these structures are placed 

above the highest high-water mark of the river, so as to be entirely free 
from danger when this formidable river is at its highest. This com- 

pletes the enumeration of the most important structures that have been 

built at this point; but in neighboring creeks two large fish-traps have 

been placed to catch the wild trout of the river when they come up to 

spawn. The traps are 14 feet long, 8 feet wide, and 5 feet deep. They 

are built of poles, with heavy timbers to hold them in place. A dam 

and rack are built across the creek, similar to the dam and rack at the 

salmon station on the McCloud, to force the ascending trout to the trap. 

The traps are covered at the top, so that when the high water pours en- 

tirely over them the trout cannot escape. By the help of these traps a 

large number of spawning trout are captured, which help very much to 

increase the yearly harvest of eggs. 

In my next report I hope to give a detailed account of the catching 

of the trout and taking of the eggs, besides some new features in the nat- 
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ural history of the California trout, which have been obtained at this sta- 

tion. . 
I will merely add now that, at the present writing, December 5, 1879, 

we hope to secure during this first season of the United States trout- 

ponds on the McCloud River upwards of 300,000 eggs. 

I will close this report by saying that an application to the President 

has been made for an extension of the present fishery reservation so as 

to include the trout-ponds. The application was originally made for a 

larger tract with especial reference to the Indians, but a modification 

was afterwards made in the application which restricted the extension 

to a tract of land reaching only from the mouth of the McCloud to a point 

eight miles above it. It is to be hoped that this extension to a point 
eight miles up the river will be made, for while this cannot injure the 
rights of any one, it will place the operations of the trout-pond station 

on a much securer basis, and will facilitate the work there in a very 
great degree. 



XXVIII.—REPORT ON THE PROPAGATION OF PENOBSCOT SAL- 
MON IN 1879-80. 

By CHARLES G. ATKINS. 

1.— CHANGE OF LOCATION. 

The original experiments in the propagation of Penobscot salmon 

were made in 1871, in the towns of Bucksport and Orland, in the State 
of Maine. The fixtures for the development of the eggs were located 

in the town of Orland, at Craig’s Brook (tributary to Alamoosook Lake 
and through that to Eastern River and the Penobscot), and the most 

of the salmon used that year were confined during the summer in an 

inclosure in the edge of Alamoosook Lake, in close proximity to the 
hatching-house. With a view to testing the capacity of different waters 

to sustain the breeding fish in health, a few of them were also confined 
in Dead Brook, another tributary of Eastern River, and a few more 
were turned into Spofford’s Pond, commonly known as “Great Pond,” 
a small sheet of water near Bucksport village. The fish in these three 

places did equally well, and came to the spawning season, in the months 

of October and November, in good health, as was proved by the few 

that came to hand at that date. 

The site selected for a hatching-house was exceptionally good, but 

the facilities for keeping the breeding fish from June to November in 

that vicinity were far from satisfactory. The water of the brook, which 
is exceedingly pure, had been tried and found totally unfit. The tem- 

porary inclosure in the edge of the lake was entirely successful, but it 

was exposed to all the force of storms sweeping across two miles of 

open water, and would, therefore, never be safe from breach under the 

force of waves or drifting rubbish. Besides, the shore was straight, 
and a large inclosure would be costly. At Dead Brook the water was 

satisfactory, but there was no good site for a hatching-house. At 

Bucksport were found the best site for an inclosure, a convenient site 

for a hatching-house, and water, which was not, to be sure, so pure as 

at either of the other places, but which was believed to be quite good 

enough. 
So, in 1872, the works were established at Bucksport, where operations 

were pushed as vigorously as the funds warranted, and with a fair de- 

gree of success, for four years. During these years it became apparent 

S. Miss. 59-46 we 
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that the water which supplied the hatching-house was not suitable for 

the purpose. The pond was shallow, with a bottom of black mud, very 

soft and very deep. The shores were partly marshy, and the brooks 

that fed it were devoid of copious springs and much affected by drought. 

The water was very dark in color, strongly impregnated with earthy 

and peaty solutions that were always unpleasantly prominent to the 

taste, especially when low and warm, as after midsummer. Copious 
rains, which commonly came in September or October, so far improved 

it that I think it was then equally good with ordinary river water for 

the development of salmon spawn; but the rains did not always fall in 
due quantity, and at the right season. That happened in 1874. The 

brook had ceased to flow from the pond in the summer and was giving 

but a very small stream, barely enough to supply the hatching-house, 

when the spawning time came. The salmon were taken with much less 

trouble than usual, and a large lot of spawn, apparently in the very best 

condition, was deposited in the troughs. The water was at first warm, 
and tasted very muddy, and was full of minute vegetation of a low order. 

I was not free from anxiety as to its effect on the eggs,.but nothing 

could then be done but wait and see. The temperature soon fell, but 

the water mended but slowly in other respects. However, the eggs did 

not die. They were faithfully attended. Inspection showed that they 

were well impregnated. Midwinter came and the embryos were well 

grown and strong, as far as we could see, and I flattered myself with the 

hope that this would be the best lot of eggs ever sent out from the estab- 

lishment. We began to pack them for shipment, and then discovered 

that the shells lacked strength. On exposure to the air they shrunk 

and put on the appearance of half-dried currants, and many of them 

collapsed altogether. But there was no escape from packing them up 

and sending them off to their destinations. Greatloss ensued. It was 

not so bad with the eggs that were kept here and hatched for the State 

of Maine, which were nearly, if not quite, as good as ever. 

The next year, 1875, the rains came in good season, and the eggs 

taken and distributed turned out remarkably well. Butit was evidently 

necessary to provide a hatching-house where we could command better 

water, for use, at least, when that at the old hatching-house should be 

unsuitable from lack of rains. Just at this point the subscriptions of 

the United States and Connecticut commissions were withdrawn, the 

funds formerly appropriated being needed more in another direction. 

The remaining subscribers, the Maine and Massachusetts commissions, 

did not feel able to carry on the establishment alone, and it was, there- 
fore, closed in 1876. The next year the lease under which the premises 

had been occupied expired, and being unable to meet the views of the 

proprietor as to the terms of a renewal, I was forced to look about for a 

new site for both the salmon pond and the hatching-house. 

It was of course very desirable to have hatching-house and salmon 

pond close together. But I was limited in my search by the necessity 
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of having the salmon pond easily accessible from tide-water, and at 

convenient distance from the mouth of the Penobscot, where alone the 

breeding fish could be had in sufficient quantity for our use. After dil- 

igent examination of the whole region, I was forced to fix upon separate 

locations for the pond and hatching-house. 

For a pond we went back to Dead Brook—to the very spot tried in 

1871; for a hatching-house to the original site on Craig’s Brook. 
Dead Brook is tributary to Eastern River, which it joins between 

Orland village and Orland Falls, in a low and swampy region, partly 

overflowed by the backwater from the dam at Orland. Its lower portion 
is from this cause broader and deeper and more sluggish than in its 

natural condition, as well as more accessible by water. The Orland 

dam is provided with a lock, and large boats have been accustomed to 

load with wood in Dead Brook for transportation down the river. Our 

salmon cars could thus reach the brook from any point in tide-water, 

and the salmon thus transferred to our inclosure without the overland 

carriage to which they were subject in Bucksport. 

A section of the stream about 80 rods long was selected for our inclos- 

ure. The bottom was mostly gravel, partly overlaid by a thin stratum 

of mud supporting a rank growth of water weeds. The water itself 

was pure,—rather better than the average of rivers in Maine—the 
sources of the stream being in two natural ponds in a hilly and wooded 

district. Wooden racks, which had before done service in the pond at 
Bucksport village, were made into barriers to form the upper and lower 

ends of the inclosure. The sides were formed by the banks of the brook, 

which would be high enough to retain the water and the fish except in 

extreme freshets, but to guard against escape in any event close fences 

were built along all the banks liable to submergence. 

The hatching-house is located at the mouth of Craig’s Brook, on the 

east side of Alamoosook Lake, across which it is necessary to trans- 
port all the eggs as soon as taken, the distance being near two miles, a 

little more than half of it being by water. Aside from its location at a 

distance from the spawning place, this site has all the desiderata for a 

first-class hatching-house. The water is abundant and pure, part from 

springs and part from Craig’s Pond, and the steep inclination of the 

ground affords complete facilities for managing and aerating the water. 

An old mill stood ready for our use, and was fitted up with troughs and 

other appurtenances, patterned after those in use at Grand Lake Stream. 

In charge of the operations I placed Mr. H. H. Buck, of Orland, who 

had already had experience in the work at Bucksport and Grand Lake 

Stream. 

2.—COLLECTING BREEDING SALMON. 

Arrangements for a supply of breeding salmon were made with sev- 

eral fishermen in the southwestern part of Verona—mostly the same 

men who had furnished salmon to the old establishment. They were 
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provided with dip-nets, cars, and boxes, such as they needed. Mr. Avery 
H. Whitmore was employed to receive the fish, agree upon their weight, 

and forward them to Orland. The collection of salmon from the weirs 
was done mainly in cars (transformed fishermen’s dories), partly in boxes 

carried in the fishermen’s boats. They were generally taken from the 

weirs just before low water and brought at once to Mr. Whitmore, who 

dispatched them to Orland on the flood of the very next day tide, except 

when the number was very small. The fleet of cars reached the lock at 

Orland just before high water, and were then given in charge to Mr. 

Buck, who dispatched them to the inclosures. The time occupied in 

transfer was about five hours. 
The subscription to the fund warranted the purchase of a smaller 

stock of breeding fish than usual, and being quite sure of getting all 

we wanted in a few days, the purchase was delayed until the price had 

fallen to a low figure, as is always the case in June, when the catch, 

especially in the New Brunswick rivers, approaches the maximum. This 

year the time of plenty came earlier than usual, and for our first load of 

salmon, June 10, we had to pay but 85 cents per pound. From this 

time the collecting proceeded without interruption until June 21, when, 

having impounded 264 salmon, we suspended operations for the season. 

The following is a daily record of the purchases: 

+ Ze 2 Bi) a) atte o 
Sa | og 1 

Date. B 3 FA E 5 2 Price. 
ao 2 pus 3 
| EI S 3 
= 8 5 rae 
A A a 4 

1879. Pounds. | Pounds. | Per lb. 
DMHOWO sehen cciciemen Coe oe soa seat ee ere thoae sew secine asa 4 60 730 12.17 | $0 084 
DUNG WDE ecie ac eee ee Re aeateaeie te Sie we ee ee siala's a teehein = lteiat 2 35 395 11. 28 09 
UNG LE rae See cn cee eee tale cae eee ee etta.gee moti = sie mle 1 14 169 12. 07 09 
MUNG Mlaee cee Soe wan Sin teense oneee bee omnia on eete enna een nie 2 24 314 13. 08 094 
AEC (cyl ¢: Bae eee Bete Be SR Re en Se RE Ie 2 22 2764 12. 57 124 
UNOH Gee cose ve ceaimiets Se see Orta aE ce elnitns ate 2 23 301 13. 09 134 
DUNES E Cees seas - ocaebeSpacice ctvte dale = oetel aie eeies ate wate slate 1 iG 188 11. 06 134 
DUNG LOeas sass ee aeee coe see pee ane Sea eee eae 2 21 244 11. 62 134 
UNG 1 IAS os ee te cowie oda ce Set eee be ae neeees see ebiee 3 48 630 13. 12 

Total ssacr ses cesecacoseasseesseaee sete ow acloe cette 19 264 3, 2474 12. 30 

The price per pound, it should be explained, is only one item in the 

cost of the salmon. Each fisherman received, in addition, a bounty of 

from thirty-five to sixty cents each for capturing, risking, and deliver- 

ing them alive and in good condition to Mr. Whitmore. Then the 

transportation to the lock at Orland was another item, and the com- 
plete account would also include the wages of the men who took them 

from Orland to the inclosure in Dead Brook and the cost of the cars 

and other apparatus. The cost, delivered at Orland lock, exclusive of 

apparatus, is made up of items easily separated from others, and 

amounts to $558.92 for 264 salmon, averaging $2.16 for each. This is 

about as low as can be expected in the future, the price per pound hav- 
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ing ruled so much lower than usual as to probably offset any saving we 
may make in other directions hereafter. 

3.—A. DISASTROUS SUMMER. 

We had for the most part rather favorable weather, and the fish did 

not suffer much in capturing or transporting. The loss was, however, 

greater than used to be at Bucksport. Thirty-two salmon were found 

dead in the inclosure, and it is possible that a very few died and were 

not found. The most of these dead fish were found between June 30 
and July 10—not any of them after the latter date. This goes to show 

that the fish died, not from anything deleterious in the inclosure, but 
from injuries received in transitu, although some of them were free 

from any external injury. There were many injured about the eyes, 

which may well have occurred in the cars. Mr. Buck’s note-book has 
the following item about these fish: 

“Some of these fish seemed to be in perfect condition when found; 

some had lost only an eye; others were badly chafed and*bruised.” 

After the 10th of July the deaths had apparently ceased, and things 

went on prosperously in preparation for a yield of a million of eggs. But 

disappointment awaited us. 

On the 17th and 18th of August a very heavy fall of rain occurred, and 

caused a high freshet in Dead Brook. Such an event was unexpected; 

yet we supposed we were ready for any such emergency. When the brook 

began to rise the men in charge watched carefully at the upper barrier, 

which, being at a narrower and shallower place, bore the brunt of the 
onset, and intercepted all the stumps, logs, brush, and other floating 

debris which were borne down from above. So long as this barrier was 

kept free and all the rubbish removed from the stream it was thought 

that the lower barrier, standing in deeper and wider water and a very 

gentle current, must surely take care of itself over night. But danger 

lay in an unsuspected quarter. The quiet water within the inclosure 

supported a dense growth of water-weeds, and a rise of two or three 

feet and a considerable increase in the strength of the current tore 

these from their roots and bore them down against the lower barrier, 

where they were arrested. In the course of the night so much of this 

material had accumulated as to close all the interstices as by a thick 

mat. The water, being thus impeded, rose above the barrier to such a 
height that the racks could no longer withstand the pressure, and they 

burst open, letting out all the salmon that chose to go. 

It was at first hoped that while the freshet lasted the salmon would 

all be trying to ascend the stream, and would therefore, for the most part, 

remain in the inclosure until repairs were effected; but it afterwards be- 
came evident that most of them must have gone out of the gap during 

the few hours that it remained opened. Someof them were even taken 

in weirs four miles down the river within four days after the disaster. 

The full extent of the loss was not ascertained until the spawning time 
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arrived, and the fish remaining in the inclosure were seined up for 

ATURE HON It was then found that out of the 232 salmon supposed 

to have remained on hand after July 10 but 59 remained to us, 40 males 
and 19 females. 

4.—THE SPAWNING. 

The fish gave evidence of approaching maturity as early as October 

20, and on the 24th the first spawn was taken. The following state- 

ment exhibits all the spawning operations in detail: 

Record of spawning operations at Dead Brook. 

Females. Eggs from each female. 

Dare Corrected No Notes. 

Length. | Weight. | Woight, | Hstimatea | °° °#8* 
on Bats & number. 

1879. Inches. Pounds. Lbs. Oz. 
Oct. 24 .-..-- 29 6 2 6 

es. 35 1G , 17,141 | Partly ripe. 
24 262.0 30 2 7 
ON Gap a | PAAREEOCS CGE tsa smaracse 2 4 From fish partly 

Tipe on 24t: 
{1 Reread San adc 4 ee esoe ce Oo 14 24,313 | Respawning. 
OM gecees 31 2 8 
Ti ae eee 31 Plead ' 
S0pee Es 36 4 10 10, 800 
BO Brees fominies sca son| tb oe ceceti eee dy avd 3, 600 12, 549 Respawning. 
Sie sae 29 it alk 5, 400 6, 938 ‘ 

IN OVAO<rsewal dens selgoae-<|\secnes- ee ty 38 3, 600 Respawning. 
Hoe ae 38 4 2 10, 800 

ee ee 37 4 10 10, 350 43, 601 
Laeaeee 381 1 64 5, 400 
Bizet 2 30 2. 10 6, 750 : 
[eens Sadoconne cs seaacoaek one Said: 9, 000 Respawning. 
Ss-233 36 144 4 0 9, 200 , 33, 426 
ST ommacic 32 114 3 5 8, 800 : 

143. 9ue |e seeacooss so bees a5 = Lae 4, 000 Respawning. 
10) sss 5 5% 36 12 4 vf 
OWE AE 30 Th 2 | ate 48, 611 
US eacse 38 153 5 10 
LO Maeceo 29 84 1 9) A mae 
0 VRS Se aoc CGS SAC aoe CO mana saee 2 2 600 awning. 
72 1 30 7 2 8 6, 400 ; TSA We , 
Ha) Sea sel ondBS 38 Soe SSOP Essa 3 On RS 1, 000 awning. 
ieee ai 30 8* gy 6, 400 } 8, 276 » 

rote Oe 7, AU 213 i % 178, 300 211, 692 

* These weights are estimated. 

From these details we obtain the following generalizations: 

Inches. 

Average length of the 19 females................. Sth, SR ARSENE 

Pounds. 

Average weight of same, exclusive of spawn....-..-- Litt ee ee 

Average weight of same, inclusive of spawn.....- SST St A, RE 

Total weight of spawn taken..--.....-..-.-.--. DH Jee eS 

Average weight of spawn from each female........... Ae stat 3.7 

The number of the eggs was underestimated. When those remain- 

ing sound in mid-December were packed for shipment they amounted 

0 200,500, and 11,192 by count had been picked out; total, thus com- 
puted, 211,692. 
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From this total we deduce the following averages: 

Average number of eggs per mother fish...............--... 11, 141 

Average number of eggs per pound weight of mother fish.... 745 

Average number of eggs per pound of spawn...............- 2, 981 

The weight of males was notrecorded. It was intended to weigh them 

all at last, but as they were chafing badly they were turned down the 

brook November 13, with a few exceptions, and we saw but few of 

them afterwards; and the ice having become troublesome, we did not 

think it worth while to try to catch them. (Mr. Buck’s notes.) 
Mr. Buck’s success in impregnation of the eggs was equal to the best 

I ever knew. The following estimate comes, I think, pretty near the 

facts: At the time of packing the eggs there were picked out 3,408 un- 

impregnated eggs. If we assume that half of all those previously taken 

out were unimpregnated, we have a total of 7,329 unimpregnated eggs, 

equal to 3.46 per cent., from which it follows that 96.54 per cent. were 
impregnated. 

5.—TRANSFER AND HATCHING OF THE EGGS. 

Of the total number of eggs, 211,692, there were picked out 11,192, 
and the remainder, 200,500, distributed among the subscribers, as in 

subjbined Table Il. There died in transitu 8,673, of which 8,000 hatched 
out in the moss, being too near their maturity for transportation. There 

were further losses of 4,268 before hatching, and 7,011 after hatching, 
leaving 180,264 healthy fish which were turned free. Thus of the orig- 

inal number 5 per cent. were rejected before shipping; 4 per cent. were 

lost in transitu; 2 per cent. more died in the troughs before hatching; 

34 per cent. died after hatching, and 85 per cent. reached the feeding 

age and were liberated. 

Appended will be found a series of tables, from I to VI, exhibiting in 

detail the principal operations of the year, and observations noted. 

TABLE I,—Statement of salmon bought alive at Bucksport in 1879. 

Weight of salmon. Daily summary. 

8 
a 4 Weights 

Date. | Whence received. | % - E ; 
=) o 

= Several weights. & 6 |3| 8 3 Date. 
0 0 0 ap 

pa) Oo 3 oH f<>) i} 

. Bley) Sa) se As 
A a0 > S 80 > 
A q/<4|4| 4 + 

1879. Pounds. Lbs.| Lbs. Lbs. | Lbs 1879. 
OURO PLO ASCE. Wier - ==n\2:=\-1o'2 9 | 23, 20, 15, 12, 12, 11, 11,10, 8..| 122 | 18.55 

LOM) Wis Wiesnise aiecc<cs a 10 | 18, 12, 114, 114, 11, 11, 104, | 116 | 11.60 
103, 10, 10. 

LON | MEL Ware cenis's oss 12 | 22, 20, 19, 13, 12, 12, 12, 11, 11,) 162 | 13.50 
0, 10, 10. 

140)'| Pa RSS peepee 19) |, 245 20, 19, a 11, 11, 10, 10, 10, | 216 | 11.37 
7 0, 10, 1 0, 10, 9, 9, 9; 9, 9, 8. 

1K) id oo: Be aaeeeeraacoe 5 | 12,11, 11, 10, WeBoosrocesone 54 | 10. 80 
10) || dae OAS ope poosscs On PAO LOMO OE acs asfecicsterats 60 | 12. 00 

-—-— 60 730 | 12.17 | June 10 



728 | REPORT OF COMMISSIONER OF FISH AND FISHERIES. [8] 

TABLE I.—Statement of salmon bought alive at Bucksport in 1879—Continued. 

Weight of salmon. Daily summary. 

8 
4 5 Weights 

Date. | Whence received. | 2 3 a : 
° a o 
i Several weights. % o 3 ie S, Date. 
2 o Ss | aw # a 
5 ail: Be Oh ieee wi 

0 - ° &f - 

a <4 4 |4/ 4 4 

1879. Pounds. Lbs.| Lbs. Lbs. | Lbs. | 1879. - 
dune il ||| ASHEAWiesenocce eo 10 ait 13, 12, 12, 12, 11, 11, 10, 10, | 115 | 11.50 

Te | ele aWleo mee aoe cee 5 2° 12, I at yal cok ciss ssesce 65 | 13.00 
10) | A Wis sec Seeceser= 3 12) ing pe ARES PGE Sc A 34 | 11.33 
Siig PAC AG: oS ee te 9 12, 12, 11, 11, 10, 10,10,10,9.-} 95 | 10.55 
Th NG RU Ses aeeosces 6) 13 ly Te 10D 1019 Sooo ose 64 | 10. 67 
19 RE A. ssc es ccesek Py eu bes eS ee cer aceeenb 22 | 11.00 

—- 35 395 | 11.28 | June 1J 
12)) AcH. WW: <2--2<-2:- a |) eee Sse oaccoridossde 15 | 15.00 
Dsl tOsuWiew ee came sel els 3 a LO Peete seats aaa 33 | 11.00 
2) | EW ee ele cies eda TP Pe pee Seber een cosacouanc - 10 | 10.00 
DN PsA ete eeee aeiaie 5 28, 12, i WO LOE Soe ea aacead 66 | 13. 20 
MOM ira ioe cameetameie ciate 3 12, 11, 1 Brcosaosacosssesecs 33 | 11.00 
AD) MerACeasceacimeeeace 1 EERE Mis NG Re 12 | 12.00 

oe 14 169 | 12.07 | June 12 
13 5\ AWE Wi eaeecwee oe Bi 22e8b, ISTE 10S so see siane 71 | 14.20 
By eos HG] doped eee STOMA ONO ee = cares cates 63 | 10.50 
IBY ee 5 \Wf Eaesatacesece 2 22, TMA iad <i eR RINE 32 | 16.00 
TRY dee aeesea Ss sccor os 8 | 21, 15, 18, 12, 12, 11, 10, 10..-..| 104 | 13.00 
1163 || dry Gee ae ea ee 2 20, 13. Sp ste chi tidoosiss sashes 33 | 16.50 
TS} AR: h mes ooosee if Pb See chor tess sseaciess-c 11 | 11.00 

— 24 314 | 13.08 | June 13 
AIPAC HENW Sacseceinse 5 | 22, rT DL Oe nesiceeless eee 67 | 13 40 
HA teenie woes cose ene Py |) ab eA bas SS cGncodasa 23 | 11.50 
4) || HE Wi isoessenicec cat 4 14, 2, 1h abe Sepa aoececeS 48 | 12.00 
TA We Ate eens easeis 6 | 15, 12, 11, Tab lee esses cae 70 | 11. 67 
ai) ne: Wiese casocaoade rig |) a ee ee Se 12 | 12.00 
148 | Ace sone sen ccm acs CMDs ion h Late 5 tee es Sa oe 564) 14.12 

a 22 276%) 12.57 | June 14 
1G) A‘ EW sabes. oc ip alba Aa eA eb te eae 63 | 12. 60 
16) | ds Wiese. sete .sc § |) 22:21, 12,11, 11510; 10, 9:-=-2 106 | 13.25 
RG, ese stels sea ee coe 6 22) 21. 13, 12, 7 i. Paste enee 90 | 15.00 
16h ARAL SAS e a mee 1 10. Bee se Rchom soc pec ase 10 | 10.00 
TGP Nd Bo: BS oe soos sere |eoacon scopes scbod=docceLeeds aonb) bre Sd. 
16s) PRA SS esse ee oe Bi ESL ONO seen ece ces eee 32 | 10. 67 

—- 23 301 | 13.09 | June 16 
183] 2A. CHE OW) a2 ce cceos= 5 | 12,11, 10, 10, 9 
18) kis WWisw ono eae aces 5 12; 12, 10, 10, 8 
ASHE UW tease teceee 7 | 20, 12, 1L, 11, 10, 10, 10 

188 | 11.06 | June 18 
19 | A. H. te a 12, 11, 11, 10, 10, 9 
19 | J. W Te Se ee no paorcics 
19 | H.W 3 in 12, 10 
9 Rea: 5 13, 12, 12, 10,8 
19| J.A 2) |p LO Ae eee sinew ceseecits 
19| RA 3 | 13, 10,9 

244 | 11.62 | June 19 
215) | VASE Waste ssesce=s 25 | 22, 20, 20, 20, 19, 18, 18, 15, 18, | 342 | 13.68 

12, 12, 12, 12, 12, 11, 11, 11, 
11, 11, 11, 11, 10, 10, 10, 10. : 

LG iWeseeee seme eer iS) ie 7a a a 8 Da ee 82 | 13. 67 
Of} EWrelcre eee 10 21,17, 13, 12, 12, 11, 11, 11, 10,| 127 | 12.70 

2A! | POA Sr copaecaseine 7 | 14, 12,12, 11,10, 10,10....... 79 | 11.28 
—- 48 630 | 13.12 | June 21 

No tal joeaciseineiscesa | niees| See e 264 | 3, 2474) 12.30 
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Average for 7 observations in June 
Average for 17 observations in July 
Average for 2 observations in August 
Average for 26 observations between June 9 and August 5 

Nov. 

PROPAGATION OF PENOBSCOT SALMON IN 1879-’80. 

TaBLE V.—Temperature of water in Dead Brook. 

Hour. 

ee ee ey 

731 

Tempera- Hour. Hace: 

Deg. Fahr. 
hy Bs TO scr 61 
Team 62 
ree at 63 
10\a-imiss 71 
10 a.m .-- fl 
ge 0h Sone 71 
9 dom): se. 66 
asm 7 
8.30 a.m 67 
9 aemieeeee 64 
Oasis eee 62 
DanmMeer == 70 
7.30 a.m 69 

62. 14 
65. 12 
69. 50 
64. 65 

TABLE VI.—Temperature of water in hatching-house at Craig’s Pond Brook. 

a eee ne eww eee ween ee 

Hour. 

Average for 4 observations in October ...-.....--...------+- ---2------------ 
Average for 22 observations in November 
Average for 12 observations in December - ------ OSHS OS Bae DSSS SA BORN BE HOS Ce Sau DD aSSsdooeosss 

Tempera- | Tempera- aus Date. Hour. eee 

0 

Deg. Fahr. 1879. Deg. Fahr. 
51 INOVe20se= soe eee oe cee 10 a.m-.--. 49 
53 Oe ae a ee 4p.m 46 
54 26. 2 oc os ssc cbse sce 8a.m---.- 47 
49 CUBES mes BeBe cecenoe Siajmis-e = 46 
50 Re Rec beacCSOSSR OE Liasmy = 50 
50 29ucstosessesceecos= 2h eas oes 50 
49 Oe abosocoodancconcs Davmenece 44 
51 ID YY), | Meese asec aGeenae= 10 a.m... 49 
53 Sceetosscoosceeose Aipomiaeei= 46 
52 eee iipemeeee 48 
52 Gt poeoscecesocconee 2) Patten: 45 
51 (esa neane pecese ipamlssos: 45 
48 Stes es eae ees 4p.m..--- 47 
52 Oss sects ssseces as 2\pamMe cea. 43 
51 1D eee Soceaoceoodd 4p.m..--. a 44 
51 eee atawetet ei cel= Sip eee 40 
48 Me ere ogepsecocecac ipsmeee = 37 
50 20 cae scslesctlesaseye 3p.m..--s 36 
48 Pe Se eee em eio nC oo 35 

saneeses 51. 75 
BE SSAC DCO REE eSB OnE aaa ERAS SSE SHE BOSC OUDOOE 49. 45 

42. 92 
Average for 38 observations between: October 25 and December: 24 ...-....-------- aponoo6s eenese 47.63 





XXIX.—REPORT ON THE PROPAGATION OF SCHOODIC SALMON 
IN 1879-80. 

By CHARLES G. ATKINS 

1.—PREPARATIONS. 

The experience of the preceding season had demonstrated the useful- 

ness of a developing-house by the side of the stream, and the experi- 

mental structure of that year was this year replaced by a permanent 

house of small size, measuring on the ground 18 by 22 feet. Were it 

necessary to use this house for the hatching of fish, it would be too 

small to be very effective; but as it is only used to bring a portion of 

the eggs through the earlier stages, the cold water retarding their de- 

velopment till, by shipment of earlier lots, room is made for them in 

the other house, a comparatively large capacity is secured by making 

the troughs very deep. The principal ones are 17 inches deep inside, 

accommodating our deepest frames, with 20 trays of eggs in each, and 

having a capacity of about 35,000 eggs to each foot in length of trough. 

There will be room for at least eight troughs, with an aggregate capac- 

ity of 2,560,000, and it is practicable to increase this 50 per cent. by 
making deeper troughs, and to even double it by submitting to consid- 

erable inconvenience in the routine work. The supply of water is prac- 

tically unlimited, and its six-inch conduit now delivers from 60 to 100 

gallons per minute, according to the head in the stream, which is 

affected by the rise and fall of a connecting mill-pond used by the tan- 

nery. The head of the conduit is in the stream, two rods from the 
shore, and, it is supposed, far enough out to secure a supply of water 

always pure, just as it comes from the lake. 

Measures were also taken to increase the volume of water at the old 

hatching-house by laying a log aqueduct to a springy spot 21 rods dis- 

tant, and 13 or 14 feet above the floor of the troughs; an opporta- 

nity is thus afforded for eration, which goes far to make up for the mea- 

ger volume secured (only a gallon and a half per minute), and makes 

this an important addition to our supply. 

The experience of the previous season had also suggested a removal 

of our fixtures for capturing and manipulating the fish to some point 

above the dam. A very convenient site was found on the west side of 

the stream opposite the head of the approach to the tannery canal, 230 

feet above the dam. Here is near a quarter of an acre of shallow water, 
733 
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where we can locate all the inclosures needed for the management of a 
far greater supply of salmon than’ we have ever had. By stopping 

their descent at this point we shut them out from all spawning ground 

except a few square rods immediately above the nets. This insures us 

hereafter (accidents aside) practically the entire stock of breeding 

salmon belonging to this stream. An unpretentious shed was erected 

to shelter working parties, and the inclosures arranged about it with 

reference to convenient access. 

2.—FISHING -AND SPAWNING. 

The season was ushered in by a heavy rainfall, August 17 and 18, 

which raised all the lakes and streams in this region. Grand Lake 

stood, August 20, at 3 feet 3 inches on our gauge, being 15 or 18 inches 

above its ordinary level at that season. It was doubtless in conse- 

quence of the increased volume of water that the unusual phenome- 

non of an August run of salmon down the stream occurred, and this 

run, or the presence of considerable numbers of salmon in the stream, 

continued until the spawning season. September 14, the last day of the 

open season, one man, fishing with a single baited hook, took 17 fish, 

and found them biting as freely as any day in June. The water after- 

wards fell to 2 feet 3 inches, at which point it held until the close of the 

spawning season. 

Our first nets were put into the water three or four days prior to 

September 15, putting a stop to the descent of fish either in the canal 

or main stream. The canal net had to be lowered often for the passage 

of boats, and on these occasions a few salmon stole into the canal, but 

with these exceptions no fish are believed to have passed us after Sep- 

tember 12. They were often to be seen leaping from the water above 

the barriers, and it was the opinion of some of the old residents that 

an unusually large run of fish was impending. 

Nothing noteworthy occurred until the last of October, the time being 

occupied by the force at work in laying the aqueducts and building the 

new house. October 30 the inclosures at the spawning place were put 

in order for the capture of fish, which had been purposely avoided up 

to this date to save the injury from chafing, to which they are always 

more or less liable when in confinement. But the salmon having com- 

menced the work of nest-digging in some spots on the 27th of October, 

it was deemed that the time had now come for their capture. 

The early runs of fish were very satisfactory, 153 coming in the first 

night, 164 the second, and 119 the third. There was then a falling off 

until the night of November 5 and 6, when but 60 fish camein. AI] 

this time the males greatly exceeded the females, not only in the totals, 

but each night by itself. It was not until November 7-8 that the fe- 

males presented themselves in equal numbers with tbe males. That 

night there were 41 of each sex taken, and the total up to that date was 

563.males, 322 females. For the rest of the season the catch of females 
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far exceeded that of males. The total for the season hardly bore out 

the great anticipations which some had formed in September, but was 

nevertheless quite respectable—938 males, 1,084 females, total 2,022. 

For the sake of comparison the numbers taken in other years may be 
given, as follows: 2,628 in 1875, 1,021 in 1876, 4,151 in 1877, 2,908 in 
1878. 

The most of the fish were measured, and the average length of the 

females was found to be 17.2 inches, and of the males 18.9 inches. The 

length of the females was the same as in 1878, but exceeded the average 
for 1875, 1876, and 1877 by 1, 1.5, 1.3 inches, respectively. The length 

of the males exceeded the average for 1875, 1876, 1877, and 1878 by 
about 2.1, 3.2, 2.1, .7 inches, respectively. The longest male was 24 

inches, the shortest 15 inches; the longest female 22 inches, the short- 
est 13 inches. 

The taking of spawn, which began November 7, proceeded without 

noteworthy incident until November 22, when the last fish were manip- 
ulated. In all, 978 females were deprived of their spawn, and yielded a 

total of 1,113,456 eggs, an average of 1,136 eggs each. According to 

our estimates the average yield for the first week was 1,205 eggs apiece. 

These are considerably higher averages than any other season. The 

average for 1877 was 1,066 eggs per female. 

The ratio of impregnation, deduced by careful calculation later in the 

season, from the number of unimpregnated eggs found after the others 

were well developed, averaged 93.3 per cent. ‘The best result (96.5 per 

cent.) was obtained November 19, in a lot counting 82,000 eggs; the 

poorest (75.6 per cent.) November 7,in alot numbering 8,500. No noy- 

elties were introduced in the methods of manipulation; experience had 

convinced me that the methods generally followed here were the best 

for this species of fish. Many experiments were tried in 1877 and 1878 

with a hope of discovering some mode of avoiding the serious loss by 

reason of non-impregnation, which has always troubled us at this estab- 

lishment, but the results had not indicated any change in the essential 

features of our former practice. The prolongation of contact between the 

eggs and milt was found to effect no improvement in the desired direction, 

but to become, when excessive, a source of positive injury. One single 
experiment tried this year illustrates this fact. November 21 a batch 

of eges numbering 27,156 was divided, the greater part being treated 

in the usual way, and the smaller part, numbering 5,156, were subjected 
to contact with the milt for 4 hours and 40 minutes. Of the former, 

91.9 per cent. were found to be impregnated, and they turned out as 

good as average; the latter died, to the last egg, before development 

was completed, being one by one picked out and thrown away. Whether 

any improvement can be effected on the rate of impregnation attained 

this year I am in doubt. The prevalence of ovarian disease among the 

Schoodic salmon is, so far as can be seen, an irremediable difficulty, 

which will probably always result in quite a percentage of eggs incapa-- 
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ble of impregnation and of others which, though they may be impreg- 
nated and develop through the earlier stages, are yet destined to perish 

in the egg or alevin stage. 

3.—DEVELOPMENT AND SHIPMENT OF THE EGGS. 

The eggs were divided between the old and new houses, 655,000 being 
placed in the former and 458,000 in the latter. Only the ordinary losses 
were sustained, and as large a percentage—perhaps a little larger than 

usual—were brought up to the shipping stage. The unimpregnated 

eggs were removed from the most forward lots early in January, and 

from the later lots in March. Without dwelling on the details, the sum 
of eggs rejected was 74,614 unimpregnated and 46,842 that died from 
other causes, making a total of 121,456 by actual count, or 11.3 per cent. 

This loss left 992,000. The 25 per cent. reserve for the lake and stream 
amounted to 248,000, and the remainder, 744,000, were divided among 
the subscribers to the fund. The following statement shows the basis 

of the division, and the numbers of eggs falling to each party: 

Contri- ite Quota of Party. bution. | Ratio. | *, ees. 

Wmited States mecssasa-eto= ence se one oae een ace eres ee saeee eee eee $1, 400 34 434, 000 
MESS A. CHU SOULS: enidaaaeas Per ietigne a aeenis ris een eaete eon aaa sees ele eee 500 ay 155, 000 
(Chine ene One eaaoboodetigeDgecac sce Sena aous Sanoee Jado bannddsse adhe Soke 300 or 93, 000 
INGw PH aM PSMITE oh 4 Sel a iatdoisia setae scone seek ere clases eee = sce tae 200 oy 62, 000 

se 

The first shipments were made January 6, and others followed during 
the month, to the number of 570,000, which exhausted the supply in the 

old hatching-house. The remainder, being in the cold water of the new 

house, did not reach the proper stage for packing until March, and in- 

deed would not have reached it until April had they not been removed 

to the old house in January, as soon as the early shipments made room 

for them. 

The packing for transportation was performed after our usual manner, 

the only change made being the abandonment of sawdust as a packing 

material, and a slight reduction in the size of the outside cases. The 
employment of dry moss and leaves as an enveloping material enables 

us without risk to reduce the thickness of the envelope, with a resultant 

advantage in lessening the weight and cost of carriage. Speaking in 

the absence of any comparative test, I think that in dry sphagnous moss 

we have the most effective material that comes within a proper limit as 

to cost. It is exceedingly light, and an exceedingly poor conductor of 

heat. We find it on numerous peat bogs in the vicinity. When wet it 

is very soft, and the best material in which to imbed the eggs. To dry 

it we pull it in August or September and spread it thinly on some dry 

open ground, and wind and sun soon take away its moisture. Leaves 

are gathered in the neighboring forest, and are mostly beech and maple. 

It is a good deal of trouble to gather them, and should much wet weather 
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prevail after their fall it may easily happen that in the hurry of fish- 
catching and spawning the few opportunities to gather them dry are 
neglected, and the first fall of snow lays them so flat to the ground that 
they never dry after it. So far as protecting the eggs against frost is 
concerned, I doubt whether dryness adds to the efficiency of either of 
these materials, but as deducting from their weight it is important. 

The route by which the packages were formerly shipped was through 
Calais, from which point they were expressed by rail through Bangor 
to their various destmations. This route had the advantage of only 

twelve miles sledding to Princeton, from which place they went by rail 

to Calais, but the arrangement of winter trains was such that eggs had 

to lie over nearly a whole day in Calais as well as a night in Princeton, 

so that they were fifty-two hours on the route from Grand Lake Stream 

to Bangor. To save twenty-four hours of this time, I this year sent the 
cases from Princeton by stage to Forest Station, on the European and 
North American Railway. This subjected them to a five or six hours’ 

ride in the open air, in the coldest part of the day, but my confidence in 

our mode of packing was justified by the event, for none were frozen. 

The packages all went safely to their destinations, except one to France, 

which was a total loss. Of the twenty-seven sent to various points in 

this country, sixteen were reported as arriving in “good” condition; 

one, “O. K.”; two, “excellent”; three, “very good”; one, “first-class” ; 

one, “‘best ever received.” None whatever opened in bad condition. 
The aggregate deaths of eggs in transit to all points in America were 

6,621, being a little less than 1 per cent. 

The success of those who managed the hatching was very uneven. 

In most cases the loss incurred was quite small, but in a few it was very 

large. As in the preceding season, the losses were generally greatest 

in those lots that were transported farthest. Those sent to Minnesota, 
however, sustained but avery small loss. The losses reported both 

before and after hatching amount to 101,910; the young fish sent out 

from the hatching-houses to 840,871; and those actually planted to 

832,131. According to this statement there was a shrinkage of 159,869 

between the shipment of the eggs and the final planting of the fish, and 

the small allowance to be made for the unreported lots hatched in New 

York and Wisconsin will not,affect the result materially. To go still 

farther back, we find that of 1,113,456 eggs taken, 93.3 per cent. were 

impregnated, 89 per cent. brought to the shipping stage, and 75 per 

cent. brought to the feeding stage and turned free. 

Appended will be found, Ist, a diary covering the time of the most 

important operations of the year; 2d, a record of fishing operations; 

3d, a record of spawning operations; 4th, the result of the measurement 

of the fish; 5th, meteorological observations; 6th, a statement of the 
results of the development of the eggs at Grand Lake Stream; 7th, a 

record of the shipment of the spawn; 8th, a statement of the hatching 

of the eggs; 9th, a statement of the planting of the young fish. 
S. Miss. 59-———47 
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4.—EXTRACTS FROM DIARY AT GRAND LAKE STREAM, 1879-80. 

Grand Lake Stream, September 2, 1879.—Munson says that he came up 

on the 20th of August, and that day noted the water to be 3 feet 3 
inches on our mark above the dam, there being at the time a strong 

north wind. To-day, with a calm, I find it to be 2 feet 85 inches. (But 
a small part of this difference is probably owing to the wind.) Mr. 

Munson had also observed a fall. The rain of August 17 and 18 un- 

doubtedly caused a temporary rise. 

Fish are now running on the stream. Haycock and Emerson fishing 

to-day and yesterday, took 7—all of them on the stream; tried the 

lake in vain. 

Temperature of water in old hatching-house (in the woods near the 
‘Milford Turnpike,” an unfinished road) is 48° at 11 a. m; of Low’s 
spring, just afterwards, 49°; but the sun was shining into the latter a 
little. 

Munson has just finished getting in moss. Got 187 bushels dry and 

100 bushels wet—all from a bog near the Princeton road, about two 
miles distant. (The moss was all Sphagnum. Drying was effected by 

spreading it on dry ground, exposed to sun and’ wind.) 

Munson says that the past spring and summer the fishing was not 

quite so good as usual. The weather was cold, backward, and stormy 

until the season was well advanced. He thinks a good many have run 

through into the stream lately. 

September 3.—Water at old hatching-house, at 6 a. m., 47$° F. In 
the stream at cottage, at 7 a. m., 664°; at 4 p. m. (day sunny and 

warm), 694° F. 

I have estimated the volume of water at the old hatching-house, thus: 
4 faucets, each fill a two-quart dish in 13 seconds; 2 others in 11 seconds 
each; 7th faucet and waste in about 40 seconds; this gives a total of 

16.116 gallons per minute. From Low’s spring I find, by same method, 

a flow of 24 gallons per minute. 

Low’s spring by measurement to-day I find to be 20 feet 6 inches 

above the bank of Grand Lake Stream, 31 feet above the surface of the 
stream below the dam, and 28 feet 3 inches above the present level of 

Grand Lake. Its distance from the bank is about 662 feet, and from 
the water’s edge about 686 feet. “ 

Mr. Ferguson to-day caught 8 Schoodie salmon far down the stream. 
Six of them weigh as follows, respectively, viz: 2 pounds 9 ounces, 2 

pounds 9 ounces, 2 pounds 3 ounces, 1 pound 8 ounces, 1 pound 15 

ounces, 2 pounds 12 ounces. They thus average 2 pounds 4 ounces. 

Mr. Munson thinks the general average during the fishing season was 

fully equal to this. With the salmon Mr. Ferguson took achub weigh- 

ing 1 pound 3 ounces. 

September 19.—Returned from Bucksport yesterday. Mr. Munson 
reports that since my last visit (first week in September) the fish 

(Schoodic salmon) have continued to run into the stream. Both he and 
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Ripley are of opinion that more fish have run past us than we shall 

catch this season. I don’t think they are right. On the last day of 

fishing, September 14, Forbes caught 17, and he says they did not bite 

better at any time in spring or summer. 

The nets were put in two or three days before the 15th instant. 

Considerable progress has been made in a ditch which is intended to 
bring more spring water into the old hatching-house from a pool on the 

upper side of the turnpike, which appears to be filled by neighboring 

springs. 

This afternoon I set my three men at work on the excavation for a 

hatching-house by the stream, on the site occupied by a temporary 

structure last year. We throw a dam of logs and stone across the 

stream and turn the water against the bank. 

October 1, 1879.—Arrived again from Bucksport at 11 a. m., via Prince- 

ton and Big Lake. Water high for the season in Big Lake, but has 

lately fallen some. Has fallen slightly in Grand Lake. 

I find the excavation for the new hatching-house by the stream com- 

pleted or nearly so. The ditch for aqueduct to old hatching-house has 

progressed some and a very hard piece of ground reached where many 

rocks will require blasting. 

October 9, 1879.— Having all the materials collected, we slack a cask 
of lime and begin digging a trench to receive a concrete foundation for 

our new hatching-house by the stream. This afternoon I find the 

ground in our excavation to be about 22 inches below the level of the 

mill-pond from which we must take our supply of water and eight 

inches higher than the stream at the point at which the hatching-house 

must discharge. The stream has perhaps been raised a little at this 

point by our debris being driven into it just below. The ground here 

is all clay—no bowlders except on the surface. 

Munson and Ripley to-day finished blasting in the aqueduct ditch, _ 

which is now very nearly complete. The first water was struck 260 

feet from the hatching-house, where a small vein oozed out of the east 

bank; several veins above that before reaching the pool. Total length 
330 feet = 20 rods. Ata rough estimate there is five feet fall from bot- 

tom of upper end of the ditch to the eaves of the hatching-house, at 

which height I propose to take the water into the building. Surface of 

pool is three feet higher still. North of this pool, on a hillside, at a 

distance of 500 feet and an elevation of nearly 25 feet above this pool, 
is a large spring, whose waters spread over a good deal of ground and 

then sink out of sight. I shall make my arrangements to lead this, at 

some future time, into the aqueduct laid this fall. (This was accom- 
plished the next season.) I shall lay an aqueduct of logs, using 23- 

inch bore below the road, and 13 above it. The logs are partly bored 

already. Mr. William Cavanagh, of Saint Stephen, is doing the work. 

We use green Norway pine sticks, 7 inches at the top for small bore 

and 9 inches for large, 14 to-16 feet long. 
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October 9.—In half an hour in a boat above the dam I see four sal- 

mon leaps. Everybody says they are plenty up there. I have not had 

time to hunt them. 

October 15.—The foundation of our new hatching-house by the stream 

completed to-day. Dimensions, 22 by 18 feet; rather too small an affair, 

it seems, to write much about, but yet with our deep troughs it has a 

capacity of 2,560,000. 
The foundation is 18 inches thick at the bottom, and narrows up 

some at top. The ground being already excavated to a level about 6 

or 8 inches above the surface of the stream alongside, we excavated a 

trench for the foundations two feet deep on the northeast and southeast 

sides, 18 inches deep on the west side. This trench was filled by pouring 

in a mass of concrete upon the bottom, bedding large stones upon it, and 

filling in with concrete. The stones were settled into place by heavy 

wooden mauls, and the same and also smaller ones were used in ramming 

the concrete into place. After we reached the top of the ground we began 

carefully placing large stone, and thus built up 15 or 16 inches higher, 

at which level I propose to lay the sills. The high water of spring will 

therefore wet our walls some distance above the sills, but we can at any 

time in the future jack up the building and build the walls higher. 

The concrete used in this work consisted as follows: 1 part dry London 

Portland cement; 1 part slacked-lime paste (Rockland lime); 5 parts 

fine sharp sand; about 7 parts stream gravel of mixed sizes. All were 

measured in a pail, except the gravel, which was estimated in a heap; 

water not measured. The mortar for laying the first stone above the 

ground was 1 part London Portland cement, 1 part lime-paste, 6 parts 

sand. Thence up we used 3 parts Rosendale cement, including a little 

lime-paste, 3 parts sand. 

October 17, 1879.—Conelude with F. Shaw & Bros. lease of fishery 
rights, &e., for five years, with privilege of renewing for five more. 

Measured volume of water flowing into the old hatching-house, and 

found 8.24 gallons per minute. Our aqueduct was laid yesterday, but 

water was shut off to fix the inlet, so that above represents the volume 

of the original spring. I am sure that not one-twentieth of it comes 

from the brook. 

October 18.—Measured (roughly) the volume of water in the spring 

north of Forbes’s house (this was on the site since selected for a third 
hatching-house), and found it to be between one and two gallons per 
minute. Low’s spring gives to-day .714 gallon per minute. 

October 20.—Left Grand Lake Stream for Bucksport. 

October 26.—Back again at Grand Lake Stream. This afternoon, be- 
ing in boat up the lake as far as the Sister Islands (two miles from the 

dam), measured temperature of water in several places. On sunny 

southerly side of Sister Island, out of the wind, I found 51°F. On 
northerly side I find 50°; on surface of lake, in deep water, below Mun- 
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son’s Island, 49°; in stream at our house, just after our return, I find 
47°, 

On the shore of Sister Islands, in edge of water, I picked up a stone 

(granite) twice as big as my hand, which, like all the other stones, 

is covered with an olive-green slime. I brought itdown and on putting 

it into a dish of water find the slime is a forest of growing plants of sev- 

eral kinds; in this is a multitude of living creatures, mostly entomos- 

traca, a good many slender larvee of insects, several kinds, and half a 

dozen amphipod crustacea of the common sort, which I take to be Gam- 

marus fasciatus Say, as per 8. I. Smith, in the United States Fish Com- 

mission 2d Report, p. 653. Altogether, judging roughly, I should say 

that there are probably more than 500 animals large enough to be seen 

with the naked eye on this stone, say 10 Gammarus, 20 gastropod mol- 

lusks, 100 insect larvee, and 400 entomostraca. The entire bottom at 

this place, being covered by a similar growth of vegetation, I suppose 

it is equally well populated with animals. Sandy bottom, or gravel fine 

enough to be disturbed by waves, is, of course, a less favorable place. 

October 27.—At the dam to-day I could see no indications of spawn- 

ing. A net was put in immediately above the dam on 21st. (The main 

net, crossing the stream and barring access to it from the lake at the 

point where our pounds are to be located, was put in place prior to 

September 15. This one near the dam is to act as a safeguard and as- 

sist in the capture of some stray fish between the upper net and the 

dam.) On the gravels below the dam the fish have begun to dig nests 

as usual. 

October 29.—To-day we begin setting stakes for pounds above the dam, 

at the same place as last year, and substantially on the same plans. 

Shall add some large pounds and locate our spawning-shed there. 

October 30.—Finished nearly all the upper pounds at the spawning 

place (same referred to on 29th), and put them in shape for catching 

fish. One male came in during the day. Changed the net opposite the 

house (in the stream below the dam), putting it up at the head of the 

run and gravels; have contrived a trap in connection with it, but this 

is not quite completed. 

At the old-hatching house I found the temperature ef the water in the 

spring to be 47° F. In the feed-trough in the house it is 464° F. 

At 11 a. m. to-day the volume of water inside the old batching-house 

was 17.22 gallons per minute, the several faucets yielding from 2.14 to 

4.28 gallons per minute. The aqueduct water is not yet admitted, and 

very little brook water is coming in. 

October 31.—Finished pounds, all except that intended for twice- 
spawned fish. Also got the trap below the dam on the gravels in order 

for service. 
November 1.—This p. m. the aqueduct was delivering 3.75 gallons 

per minute of muddy water of 40° F. temperature. The supply in old 

hatching-house from other sources amounts to 17.21 gallons per minute 



742 | REPORT OF COMMISSIONER OF FISH AND FISHERIES. [10] 

of a temperature of 46°. Low’s spring yields 3 gallons per minute, of 

temperature of 47°. . 
November 3.—The new hatching-house by the stream is nearly com- 

pleted. Troughs and conduits still to be arranged. The troughs of 

the old hatching-house were taken out into a shed in the spring. Of 
late they have all been cut in two (now 10 and 14 feet long); varnished 
with two coats of asphaltum, and replaced. 

We get no female fish below the dam. Judging from scat I can see 

of the fish in the pool immediately below the dam, I think several hun- 

dred are there, but I believe them to be mostly males. One good nest 

was made on night of Ist just above our net across the west run. Yes- 

terday I looked for other recent works below the dam, but found none. 

Above the dam no nests started yet. Net still in place about 20 feet 

above the dam. This afternoon I saw three fish there—one female, two 
males. 

One of our nets, that separating the second and third pound, dips its 

upper line 2 inches below the surface of the water, but I think no fish 

have passed over it. This evening, at 9, Munson examined the third 

pound carefully, and found no. fish in it. (1 find these fish are much 

more inclined to force their way under an obstruction than over it. 

Yet they will sometimes search the nets for holes several inches above 

the surface of the water, standing bolt upright, with their heads en- 

tirely out of water, and working along inch by inch, and occasionally 
they will leap quite out of the water in attempting to scale the barriers. 

These phenomena have, however, come under my observation only when 

large numbers of the fish are crowded together.) 

November 4.—This morning I found among the females taken above 

the dam one that was surely ripe. We have tried none of our captured 

fish yet. 

November 6.—This forenoon early Mr. Munson found a great run of 

smelts at the spawning shed (above the dam). He said he could have 

dipped any number if they had not been so shy and quick. As it was 

he dipped 150 or 200, which I have preserved. ‘They are mature, show- 

ing clearly spawn and milt through their transparent bellies. [These 

smelts are among the most diminutive of their genus, averaging in 

length but little more than 2 inches. They are found in several if 

not all of the Schoodic lakes. In one of the tributaries of ‘‘ Upper 

Dobsy” Lake (Indian name Sysladobsis-sis) they are wont to spawn late 

in the month of February. | 
Meshed in a net we found a Schoodie salmon 94 inches long, weigh- 

ing 7 ounces; red spots plainly to be seen, but not very bright; the 

dark bars on the sides very faint; sex, male, yielding milt. 

November .7.—Began taking spawn. There are but few ripe fish. 

Below the dam fish appear to be numerous, but we have not caught 

many yet. Our trap does not work first rate. I dipped this evening 

on a spawning-bed amale Schoodic salmon, 7? inches long, weighing 34 

4 
4 
{ 
‘ 
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ounces, very ripe with milt, with red spots and bars still very distinct. 
There are a good many of these here. I have never observed many of 

them before. Indeed, when the men got me two specimens of that size 

last season I regarded them as the first I had ever seen. It may be 
(though not probable) that they have always been present but mistaken 

by me for chubs or young trout. I think I have always been too much 

on the alert to be so deceived. By lamp-light their distinctive marks 

are not visible while the fish are swimming in the water, but by day- 

light, standing on a pier of the dam, I see one of them in the stream 

unmistakably marked. 

November 9.—Fish have been coming in slowly and a good many of 

them are spawning outside of our nets, though few of those we have 

taken have appeared ripe. I should say that half a dozen pretty good 

nests have been made at the head of the “west run” (a narrow channel 
between the shore and the gravels below the dam) and as many more 

commenced there. Below the lower nets three or four nests are com- 

pleted, or nearly so, and others begun. That is all below the dam. 

Above the dam, near the approach to the sluice-gate, one nest is in pro- 

cess of making, and I see the pair on it to-day. Just above our ‘“‘dam- 

net” are, say, eight or ten pretty complete nests. Between that and 

our upper nets there are, say, ten or twelve nests partially made, of 

which three or four are nearly complete, besides a dozen spots where 

fish seem to have been working a very little. Above our upper nets I 

see about 8 nests, but none of them complete. On the gravels above 
our spawning-shed fish are now spawning, and I propose to have them 

fenced off to-night. Some of the fish in our main pound are beginning 

to spawn. ‘ 

Between our dam-net and upper net (a space measuring about an acre} 

are a good many fish; I should think 200 or 300. We have tried in 

vain to drive them up under the lifted nets, and now propose to sweep 

that pool with a large seine to-morrow. fish do not run up through the 

dam from the pool below to any great extent at this time. Since Octo- 

ber 21 we have had a net stretched across the stream 20 feet above the 

dam to intercept them, and in the space left between this net and the 

dam I have at no time seen more than a dozen fish, and only one nest 

has been commenced there, though it is an excellent spot for spawning. 

[In 1878 we used this space as a trap for fish descending, lifting the net 

by a long line leading ashore, and at set hours during the night letting it 
suddenly fall and entrapping all the fish that had sought this spawning- 

bed. We could not then determine whether the fish caught came from 

above or from below, but our experience this season indicates that they 

came from above, and that the fish that occupy by day the great pool 

below the dam seek spawning-beds on the gravels below them, and not 

above. This is another manifestation of the instinct of the Schoodic sal- 

mon to move downward instead of upward to seek spawning-ground.|!! 
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Very few fish have got into the canal this season. Less than a dozen 
have thus far been seen there. . 

November 10.—We got our seine (264 feet long) into the water at 105 

a.m., and it took till past three to get it hauled in. We took in all 
534 fish, 269 males and 265 females. How these fish came there is un- 
known, but it is possible that the most of them were lying in this pool 

when the nets were put in place above and below them. This might be 

made a receptacle for early-caught fish hereafter. 

November 12.—To-day we finished the first overhauling of our main 

pound, containing all the salmon caught prior to November 7. There 

were found to be 1,298 salmon, of which 639 were males and 659 females, 

of which latter 231 only were ripe. 

We have now had in hand and entered on the record all the fish 

caught up to this date, and find them to be 807 females and 807 males. 

Compared with our fishing record this shows a deficit of 262 males and 

99 females, and one whose sex was unknown; total, 362. That is to 

say, our fishing record shows 362 fish taken into our inclosures more 
than were found therein. Either some have escaped from us, or, as ap- 

pears more probable, have stolen under the chains that weight down 

our nets from the main pound to the one from which the fish are dipped, 

and thus been dipped up and counted a second time. Such deficits 

occur every year. 
The catch in the trap below the dam has come to a close, apparently 

by the whole of the fish below the dam being caught up. The net above 

the dam was put in place October 21, since which time no fish have 

been able to descend the stream past that point. Hence we have the 

data for a rough estimate of the number of salmon that descended before 

that time. Of such fish there were captured 287, of which 168 were 

males and 119 females. These had been congregated in the deep pool 

below the dam. If we estimate 50 per cent. of this number to have 

descended the stream still farther, we have a total of 430 salmon that 

descended into the stream before October 21; allow 100 per cent. and 
we have a total of 574, which I think is quite up to the possibilities of 

the case. 

November 13.—We have now handled 1,622 salmon, of which 807 were 
males and 815 were females. Of the females only 282 have been found 

gravid and ripe, and these have yielded 339,400 eggs, or 1,200 eggs 

each. ‘This is an uncommonly heavy yield for Schoodic salmon, indi- 

cating what our record of measurement shows, that within a few years 
the fish have increased in size. 

November 15.—The fish in our main pound are very restive—that is, a 

part of them are. A few are evidently spawning. I find ten nests 

under way in this inclosure, but don’t think many eggs have been laid. 

I therefore decide to begin overhauling the main pound again to-day. 
Weather remarkably mild and favorable. Last week the lower lakes 

were frozen so that the steamer could not come up from Princeton. On 

| 
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the night of the 5th the temperature of the air fell to 10° F., but since 
the 7th it has stood constantly above the freezing point. 

November 16.—Have put into the old hatching-house 655,100 eggs, all 

I think prudent to trust there this year, and shall fit up the troughs in 

the new house for the remainder of the crop. 

November 17.—Set the reservoir tank, the head trough, and two deep 

hatching-troughs in the new house, and at once placed eggs therein. 

November 19.—Examined lot 1 to-day, and find that the embryonic 

disk now covers about one-third of the yelk. Out of 100 only 75 ap- 

peared to be developing, indicating a loss of 25 per cent. from non-im- 

pregnation. [This is afterwards determined to be very nearly correct, 

but it was an exceptionally poor lot.] 

November 21.—The embryonic disk in lot 1 (14 days from impregna- 

tion) now covers half of the yelk. In Jot 2 (10 days from impregnation) 

it is just beginning to expand. 

November 22.—To-day we admit to the old hatching-house a new sup- 

ply of water, derived from the brook that flows past, which up to this 

date has been shut out the present season, pending the preparation of a 

pool for it to clarify itself in. This new supply increases the volume in 

the hatching-house from 104 gallons to 143 gallons per minute and lowers 

its temperature from 464° to 45° F,. It will thus nearly double the 

capacity of the house. The water from the new aqueduct is not yet 

admitted. 

Grand Lake was frozen over last night as far up as Cedar Island (2 
mile above the dam), but a scow was to-day forced through the ice. 

To-day we finish taking eggs and earry up 800 of our fish and liberate 

them in the lake from 1 to 2 miles distant. 

November 23.—By filling an empty trough and making a careful allow- 

ance for leakage, I compute that each of the three troughs in the new 

hatching-house is to-day using 17.7 gallons of water per minute, and 

that three times as much is flowing to waste; that gives 53 gallons in 

the troughs and 53 gallons waste, a total of 106 gallons per minute. 

The size of the conduit is six inches square; its fall and length not accu- 
rately ascertained, but the grade is near 1 in 1,000. This is while the 
mills are shut down; with the mills running the head and the volume 

in the hatching-house would be somewhat less. [Afterwards ascertained 
— to be 30 per cent. less.] The dams that control the water at the lower 

ends of these troughs are leaky, and in case of a stoppage of water 

would leak dry in a short time, estimated at from 16 to 26 minutes. On 
inquiring of Mr. Munson, I learn that he purposely left leaks at the bot- 

tom of the dams to create a bottom draft, lest there should be too strong 

a surface current at the expense of the lower trays of eggs. He and 

Mr. Buck did that last year, having observed that the sediment settled 
much more on the lower than the upper trays, indicating that the sur- 

face current was the stronger. I approve this, and also approve putting 

in cross-boards just above the dam, both at surface and bottom, to pre- 
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vent these two currents being too direct, thus robbing the middle trays 
of proper circulation. The leaking out of the water when the flow 

ceases is also of advantage, in that it secures the eggs against danger 

of stagnant water, which is much more to be feared than exposure to 
air with accompanying danger of freezing in any except the coldest of 

hatching-houses. 

November 25.—About 17 gallons of water per minute flowing in the 

old hatching-house. We have laid some gravel crains to lead tributary 

springs into the pool whence starts our aqueduct. 

November 26.—The old hatching-house has to-day a supply of about 

14.6 gallons of water per minute; temperature in the troughs, 45° F.; 

the main spring being 464° F. At the new hatching-house the volume 

is 12 gallons per minute for each trough, temperature 35° F. 

At Low’s spring a volume of 2.15 gallons per minute, and at the spring 
near the cove about 5 gallons per minute. 

Aqueduct at the old house discharging about 15 gallon per minute. 

In lot 1 (19 days from impregnation), the yelk is four-fifths covered 

by the embryonic disk. In lot 2 (15 days from impregnation), the yelk 

is one-half covered. 

Ice has closed the lake as far as Cedar Island since the 23d. We broke 
through it this forenoon with the expectation of carrying the rest of our 

fish up the lake, but the wind was boisterous and the cold closed the 
new channel so fast that we were compelled to delay still further the 

liberation of the fish. Commenced taking out the nets. 

November 30.—Heavy rain yesterday morning and warm weather took 

off all the snow and a great part of the frost out of the ground, and so 

weakened the ice in Grand Lake (which had only been frozen as far as 

Cedar Island) that a crew of tannery men broke a channel through to 

open water this forenoon. In the afternoon our men carried up four 

boat-loads of fish and liberated them; we have very few left on hand. 
The rain gave us in our aqueduct a great flood of water, which was, 

however, very muddy, from our newly filled ditches. To-day the flood 

has somewhat sudsided, about 15 gallons per minute now discharging, 

and it is much clearer, but not yet clear enough to use in the hatching- 

house, to which it has not yet been admitted. The brook rose also and 

was shut out of the house yesterday morning. For the present the old 

spring (also much swollen but not muddy) gives us anample supply of 

water. 

At the new hatching-house the water grew very clayey early in the 

thaw, and continued so all of yesterday, but to-day is nearly as clear as 
ever. Mr. Munson says not a great deal of sediment on the eggs, and 

what there is washes off readily, unlike the sediment that came into this 
house last year from the brook, which seemed to ‘‘stick.” This clayey 

water must get into the conduit through cracks at the joints, and when 

the filling is well settled it will doubtless cease to flow. This conduit is 

153 feet long, and has its head in the stream about 2 rods from the bank, 
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where I suppose it will receive pretty pure lake water, the brook water 

following the shore and running over the conduit. This brook is the 

same that runs by the old hatching-house, whose discharge it receives, 

but in the half mile between the two houses it runs most of the way 

through peaty bogs and alder swamps and receives the drainage of sev- 

eral potato fields and stable yards, for which reasons we shut it out 
from the stream house. 

December 1.—On November 27 and 30 and to-day I have examined 

lots 2, 3, 4, 5, 6, and 7 with especial reference to their impregnation, 
with following results: 

80 ‘ es oc, ia 
= 

= Py oped ab per Wigg 
: Kg HM ove ELS 

=| oS od A s 
Number of lot. wg ws la” 6 gas) Bhs 

os os g23 | 2.540 2 
os oA RO} Sas a2 
~ ~ s “aq = ~» 
8 3 O-n = sq ERS 

a A a A mA 

r | Nov. 27 is Ra RNAS OR A CONN ie Ratan Nov. 11 |$ Nov 56 6,900 | 630 |. 90.87 
ieee ts aia asics imicinia/nialalea sisiaiels\a\elcisialaictafa omnia t ciecere ei eleterete Nov. 12 Nov. 30 1, 350 153 88. 75 
Aen rch eaten = Re ineiee cl das cass aeiyaat sag eet sinieeicrats beak Nov. 13 | Nov. 30] 1,800 120 93. 33 
Die meres retro en ntatain ala sie ialalel aie etatetainteie aieniclsielete ars etetorstatelelore Nov. 15| Dec. 11] 1,200 86 92. 84 
Gieelet enc teins wie da cisiaicic sue clase nejseeis sence edeeiec sia)’ eeie's Nov. 15 Dec. 1 4, 600 256 94. 44 
ees a otelaie e sin (oS sis slansininrale's (a oie hie Gin wicicla =. cietawrelciesisie: aie ace Noy. 15 Dec. 1 1, 600 156 90. 25 

This is strictly correct as far as it goes, each egg having been closely 

scrutinized, and in the case of the larger lots, as 2 and 6, samples for 
examination were taken from 14 to 25 different parts of the lot. 

December 3.—At 4.30 a. m. leave Grand Lake Stream for Bucksport. 
W. H. Munson, as usual, is left in charge of the eggs. 

January 3, 1880.—Arrived from Bucksport last night about 12 o’clock. 
I find to-day that everything is in good order. 

The eggs in the old hatching-house all show colored eyes, pretty dark 
in the earliest ones, very light in the others, being just discernible. I 

measure the volume of water flowing and find it to be 16.8 gallons. 
About 13 gallons of this comes from the new aqueduct, the rest from 
the brook and spring. Mr. Munson says this is the lowest stage of 

the water at this house since I left, a month ago. For the most part 

the faucets have been running very full; it has dropped offonly within 

afew days. At time of the heavy rains the aqueduct water was very 

muddy and had to be turned off; in fact it was not turned into the hateh- 

ing-troughs at all until after that. The brook was somewhat muddy 

(not very), and was turned off for a short time. The spring gave a 

great abundance of clear water through all the rains. 
January 6, 1880.—Made first shipment of spawn to-day. The mode 

of packing has not been essentially changed since this establishment 
was first opened. We have, however, discontinued the use of saw- 

dust as a material for outside packing. This year we have a supply of 

dry moss and dry leaves. The cases always leave the hatching-house 

about half past two in the afternoon, are taken by Princeton, 12 miles, 
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and there remain over night, under cover, and generally in a warm 

room. The next morning they are taken by the “stage,” a journey of 

five hours and 284 miles, to Forest Station, on the European and North 
American Railway, where they are delivered to the American Express 
Company about noon. That evening they reach Bangor, and those 
bound out of the State reach Boston next morning. 

January 20.—Transferred to the old hatching-house all the eggs in 
the new house except about 80,000. 

The water running in the old house is now restricted to 3 faucets; 
has been so for several weeks. The volume to-day is 15.31 gallons per 

minute. I expect the volume to diminish during the month to come. 

The aqueduct yields just about 14 gallon per minute. This is not 

strictly pure water, but very near it. <A pailful has a slightly clayey 
tinge. 

January 22.—We have now sent away 550,000 eggs. This embraces 

all of the eggs taken up to November 15, inclusive, except 39,000 left 

in the troughs. These were originally estimated at 605,000. Thus they 

measure out within 16,000 of original estimate. As many more than 
that have been picked out, the original estimate must have been too 
low. (The number given in the tabular statements is a revised estimate 
based on the measure now made.) 

January 26.—Having now sent away all the eggs that are developed 

enough to go, shipments must be suspended until other lots brought 

out from the new house can be sufficiently developed. Temperature of 

the water in the new house is now 34°, and in the old house 40° F, 
March 6.—Returned from Bucksport last night. Water has been 

very abundant. The volume flowing at old hatching-house to-day I es- 

timate at 31.15 gallons per minute, of which 3? gallons comes from the 

aqueduct. The brook water is now shut out. The aqueduct water has 

been clear except on one occasion in February. All the eggs are now 

in the old hatching-house. The last were brought out March 2, and are 

now so well advanced that the eyes show a little color. 

The earliest eggs taken, November 7, began to hatch February 17, 

were half out February 23, and all out March 1. These have been all 
the time in the old hatching-house in water averaging 46.36° F. in No- 

vember, 41.30° in December, 40.33° in January, 39.41° in February, a 

general average of nearly 42°, and an average period of 108 days. 

Eggs taken November.15 are just beginning to hatch. 
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t= PROPAGATION OF SCHOODIC SALMON IN 1879-’80. [19] 
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[21] PROPAGATION OF SCHOODIC SALMON IN 1879-80. 753 

TABLE III.—Measurement of Schoodic salmon, Grand Lake Stream, Maine, 1879. 

‘ Males. Females. 

Date. Length. Length. 
Number oF Number 

measured, measured. l 
Average. | Longest. | Shortest. Average., Longest. Shortest. 

1879. Inches. | Inches. | Inches. Inches. | Inches. | Inches. 
NON Ene a= ans 70 18.8 2 16 32 17.2 20 15 
NOV LD asso 0 se ='2 515 19.0 224 15 427 16.8 22 14 
INOW EO shes cscc 245 18.7 234 15 270 17.6 * 214 144 
ENON ID) eee =e 37 18.8 22 15 61 17.9 20 13 

Sums ........ 866 18.9 24 ie 790 17.2 22 13 

TABLE IV.—Observations on temperature and weather at Grand Lake Stream. 

Temperature. 

Water. 
S 

2 ep a ; 
: a | 4 4 , 

Date. | Air. Bo |4de =) Wind. Other phenomena. 
° DQ HD | 

A e5|\55 is 
CI = a = ido] 
= asl z Se — 
+ a= 2 ° 
mM io) A ~ 

[SR el Ee re 
= 

7a m.|7 4. m. | a.m. | a.m. & 

1879 
Aug. 20 fe ns) a Se eee eee 
Sept CUS Cf eee alee ee mpage 

| Calm morning .....-.....- Mostly cl’dy: li’t showers. 
Northerly, gentle to fresb. 

Oct. Light westerly..........-- Mostly clear. 
NW.., brisk a.m.; calm p.m| Clear. 
S. to Nw., variable; tight | Clear to cloudy; variable. 

to fresh. 
NW.., very strong..-.-.....- Clear. 
NE., light ee ee easae as Cloudy. 
NW penile -=---5--2-) = Clear. 
Westerly, gentle....-..... Do. 
INI Weeentie) es -s2-2-c-s2 Clear at 2 p.m.; air 849; 

water of stream 624°. 
NE. toSE.,variable, gentle| Clear. 
NH entle a-ne-s-aaaee oe Clondy and light rain. 
Easterly, light.........-.. Cloudy. 
Northerly---scscsceeee Do. 
NiWe, LEONE DEAR EEe Clear. 
esas ih) St SsseenscsneacSas Do. 
es on -------------------| Cloudy; light rain morn- 

ing and evening. 
SBaO Onan a aaesadas. Clear, after rainy morning. 

AA ae Sea Clear; warm. 
5. Clondy ; rain at 10 p. m. 

oe a ee Cloudy, mostly; rain in 
morning 

Be pea ne eee ae Clear. 
BoA AS Do. 

22 38 GO pees al Beco Bae Sg Hel tines Se ese ae Cloudy. 
23 55 D2 \eownne|le === ==] semen = min 3) Se esse scecens tes sche Rai 
24 40 | HS ote Pek LA Ra © NW,., strong ~~ ss22-----==- Clouds and occasional light 

snow. 
25 26 Afar See ecto See ae eae G0); -=-s sete ene ee Clouds light; a few pel- 

lets of snow. 
26 24 YT) (cums aren ae i 23 7 IPOS: cccactaeewceb tone Clear. 
oT 24 pt ae Cee eee 2 2k 5 ligt nat. eee see Light clouds. 
28 36 464 |.-----|-<----|-------- SE ight to gentle.....--. Cl dy; rainp. m. and night. 
29 48 AS al = 2 44] &E. , changing at noon toN., Bain Bee: of day, not 

very strong. hea 
30 36 464 | 46% |------ 2 4 | SW., changing about 4 | Mostly ie clouds light. 

p.m.to NW. 

S. Miss. 59-——48 



754 | REPORT OF COMMISSIONER OF FISH AND FISHERIES. [22] 

TABLE 1V.—Observations on temperature and weather at Grand Lake Stream—Continued. 
> 

Temperature. 

Water. 

g en: q 8 
Date. | Air. ag|/46|] 3 Other phenomena. 

di ibee lee | i 
3 fe), |) csi) o 
o EB oa 
i= = 2 3 
n jo) a ~ 

: a 
a 

7a.m.|7a.m.| a.m. | a.m. S 

— 

1879. Ft. In. 
Oct. 31 36 ATR, |oeo aes Geet 2 44 | Westerly, very strong ..-.| Mostly cloudy. 
Nov. 1 26 44 46) lesen cal serine ise INIWs BUONO see eee Clear. 

2 20 ae Wee call Sears 2 33 | NW. &W., freshto gentle.) Clear; cloudy evening. 

3 2 BO sais) soso |-reem Hie; NIE) Ds Ms pean saeieata Clear a. m.; cloudy p. m.; 
snow at 11.40 p.m. 

4 25 A eer lacane jbbacosiec N. to NW.., strong.....---- Snow in morning, slight 
am’t; cl’dy most of day. 

5 22 40 ASM Sonne 2 33 | NW., fresh .........-...--| Clear most a. m.; cloudy 
most p.m. 

6 10 CT lls AOR eg eaneccar Variable, very light--..-.-- Clear. 
7 28 40 Py i a A 2 3 | NE.toSE., very light-.-.-. Cloudy; trifle of snow last 

night and to-day. 
8 35 Southerly, light...-..-.--- Cloudy. 
9 S8ia}) al gil ee ccs lesen S| SiGe lee GOVE iehaaaos oe on=.58 Clear, mostly. 

10 54 INI Wie) SUlOQH 2 oheaaescseeer Clear. 
11 | 34 NW.., light, mostly; var-.-- Do. 
12 34 Easterly, chang’g tonorth- | Snow in earlymorn’g, then 

erly ; light. very light rain. 
13 36 ZD% A GE Ra ee nee | Northerly, fresh, dying to | Cloudy; occasional slight 

calm at night. snow. 
14 42 AS. | Sadaslsceames 2 24 Southerly andSW., gentle | Cloudy; some sprinkling. 

increasing to fresh. 
15| 53 a NAS neni ae Southerly, light..-......--| Cloudy; slight rain. 
16 34 43 Ae |e eomee 2 22 | NW.toN., zentle.......-.. Clear. 
17 34 CE eee eesaaalbaossa INOW). paTOS Re eae en eictmee = Do. 
18 28 Aid| Dia ashe es ..--..--| NE., light to gentle ......- pends snow commenced 

at 4 p.m. 
19 24 S08 || sa 6ho| See cs eareaees Northerly, gentle -.-...... Clear, mostly. 
20 28 OR sors) oe ose eee NE., gentle to fresh....... Began to snow at 9 a.m. 

ceased at 10 p.m. 
21 15 Si") VAGR | acces|a-=-2ee- NW., strong..---.--....-- Clear; drifting snow. 
22 2 34 pel Se EBs W.., fresh to gentle........ Clear. 
23 31 Slik Heme esusecl eagdods = Wiens sp seen === SoCRoe so Rain and sleet all day. 
24 21 710.) RES eae sa Ecce Sac. IT pceneceincasaccantog -----| Clear 

25 | 5 Bi | Bee eee joe eeacocre. Sigececer ccnemeeener -eammaas Cloudy a.m.; began to snow 
at 12 m.; turned to rain; 
cleared at 7 p.m. 

26 25 35 Coe SSS O12 NIWis,tSuCON Pye eae saeco =a Clear. 

27 15 Sees aa cer Bocdosne Variable, light ..-......-.- Cloudy, mostly. 
28 39 15) | REA! | eS Sa See Ge Southerly. ../....-----.--.| Clear, mostly. 

. 29:5) aol BY fel BaP Bes eeeeel baacmect S., chang’gtoNW. atnight| Rained nearly all day; 
flurry of snow in eve’ng. 

30 15 SOE 435 | onan |amoeeeer INIW*<; SELON Dye senses eeene ae Clear; ice has moved down 
to near the dam. - 

Dec. 1 9 Ste al (i Sn ea eee ese NW., light; changing to | Clear morning; cloudy 
southerly. p.m. 

2 31 SO ERR (NOR ESPEN ees SALE E: keaer ssh SU 
3 30 34 ZERU | GER hee ssaec IW aS: cgbosoecscnss8as3+e Cl'dy, with snow and rain. 
4 32 34 42 Sav |ascceses SAN seg ciesocqudsuadascontes Cloudy and raining. 
5 19 324 | 41 Spt See bee ein Renesas Cassa paasce Clear at times. 
6 20 33 Zar NG eae SUR Se spebo ss ndne cone cassca Cloudy morn’g; clearp.m. 

7 383 35} | 424 | 354 | 2 741 SE......----.------------- Heavy rain; clearing away "y 
at noon. 

8 30 34 oT} al fens fl lee ocee | S., changing to W ........ Cloudy morning; clear | 
rest of the day. . 

9 17 323 | 40 SOME seen INIWlicbti lessen eee Clear and very bright. 
10 20 33 Bi) Si | abi | EReescac INGE ee Sok Sateen eee le Cloudy day. 
1l 47h 844] 41 S4b lescs sete Siete ooo kee ee Cloudy, with a little rain. 

12 32 344 | 403 | 344 |.---.--- IN Bisse snc ep atioe eeesicees Cloudy morn’g; at12com 
menced a snow squall. 

13 10 32 40 S2k6 [os sees Wi guichGresss ese see seeease Clear. 
14 8 828: 0k *| SOR9l le omeOan | NDI e aes See eee Cloudy day. 
15 23 33 42 83°-| cn. oe IN SR ee Pe ere Snow, 7 inches. 
16; 20 33 42 $3. | aesamen sWikeeetae case sais tee ee eens Clear day. 
17 14 33 42 833 sais: NEES 2 eee eee Snow, 14 inch. 
18 —7 | 32 42 Bay Woessner ENG Witemece aceres Bon seemos Clear. 



[23] PROPAGATION OF SCHOODIC SALMON IN 1879-’g0. 755 

TABLE IV.—Observations on temperature and weather at Grand Lake Stream—Continued. 

Temperature. 

Water. 

tin bo 
a |4 Date. | Air. ag |aa 

; 22)|)Z2a2 
g 86/85 

45 | 4 
B ie 1s 
an |o le 

7a.m.|7 a.m. | a. m.| a. m. 

1879. 
Dec. 19 6 32 42 33 

20 2 32 42 33 
21| —14 32 41 324 
22) —19 82 41 324 
23 2 324 | 41 33 
24 7 334 | 41 | 834 
25 22 334 | 414] 34 
26| —16 324] 41 33 
27 | —24 32 40 382 
28 8 334 | 414) 334 

29 23 34 42 34 
30 30 34 42 34 

31 | —19 32 40 3 
1880. 2 

an. of 2 32 40 33 

2 29" 34 | 413] 34 
3 9 334] 41 | 334 
4 12 334 | 41 34 

5 27 34 41 34 
6; —10 83 -| 40 334 
7 23 334 | 414 | 34 
8 4 33 41 34 
9 12 32 | 404] 33 

10 28 34 414 | 344 
ili 2 334 | 404] 34 
12 28 34 | 41 | 34% 
13 18 334 | 41 | 333 
14 —6 32 40 32 
15 —7 33 40 33 
16 0- 33 41 33 
17 22 34 | 41 | 344 
18 344 34 | 41 | 344 
19 30 34 | 41 | 344 
20 14 334 | 404] 34 

21 10 32 40 324 

22 2 32 | 404] 32 
23 16 334 | 41 | 333 
24 26 34 | 393] 34 
25 12 334 | 40 | 34 
26 11 334 | 40 | 34 
27 23 34 404 34 
28 34 34 41 344 

29 12 33 38% | 33% 
at) || Sr 32 | 394] 32 
31 42 35 40 35 

Feb. 1 28 34 | 393 | 34% 
et 334 | 39 | 34 
3; —6 32 394 | 32 
4 8 33 | 393 | 33% 
5 4 324. | 39° | 33 
6 8 334 | 393 | 33% 
7| —10 32 | 30 | 324 
8 2 32 39 324 
9 18 33. | 40 | 333 

10| —16 32 39 32 
oe eee 324 | 393 | 33 
2 20 33 | 40 | 33% 
13 31 334 | 40 344 

Height of Grand Lake. 

A BenAuerey, very light 

Wind. 

E., changing to W ....... #.. changing 

lightie  s2-ce=- 

In fetes teense Soncess See ace 
W 

Wisligiits. 57 est age 
SW eee ewe ew ween eee 

Other phenomena. 

Clear. 
4in. snow; clear at10a.m. 
Clear. 
Cloudy ; 3 inches snow. 
Clear. 
Snow, 44 inches. 
Cloudy. 
Clear. 
Clear morn’g; cloudy p.m. 
1 inch snow in morning; 

clear p. m. 
Cloudy; thick fog. 
1jinches snow in morning; 

clear p.m. 
Clear morn’g; cloudy p. m. 

Clear; 54 inches snow last 
night. 

Partly cloudy. 
Clear. 
Cloudy; rain and hail; 2 

inches snow. 
Clear. 
epee morn’g; snow p.m. 
lear. 

3 Cloudy. 
Cloudy all day. 
Cloudy and foggy all day. 
Cloudy and rainy. 
Clondy nearly all ee. 
Clear morn’ g; then clondy; 
5inchessnow. ~ 

Cloudy and  blustering 
snow-storm. 

Clear. 
Cloudy, rainy, and foggy. 
Clear morn’g; cloudy p. m. 
Clear. 

Do. 
Clear a. m.; cloudy p. m. 
Cloudy morning; partly 

clear. ’ 
Cloudy half the day. 
Clear morn’g; cloudy p.m. 
Cloudy; foggy, and sun- 

shine. 
Cloudy all day. 
Clear. 

Cloudy morn’g, then clear. 
Clear. 
Clear morn’g; thenclouds. 
Clear nearly all day. 
Clear all day. ; 
Clear; 1} in.snow last night. 
Clondy; lin. snow & rain. 
Cloudy. 



756 REPORT OF COMMISSIONER OF FISH AND FISHERIES. [24] 
TABLE IV.—Observations on temperature and weather at Grand Lake Stream—Continued. 

o 

Date. 

Mar. 

Apr. 

10 

Air. 

wo LS) no 

Aanorocoac 

Temperature. 

Old hatching- 

house 

g 
f |S 
ag ro Wind. 
$a a as S 

e/g E | 8 
A Be 

= 
o a.m.| 4 

Ft. In 
By ERS oemee Bish ce cdeadeassaees ae ceee 
93) (ase: IND U casecoeeearcarasssddonr 
B8b- | socceess NIG os odscoscee ee ceo 
BD) «lsssces2- We ightssoascemecee en eee 
34g osanceee Deseo sso 5505 ones Soceacc 
B44-| sccsere: Wet oaaceees eee eee 
Soe | Saereaas INAWae sere te touis Sam ce ate 
BB+ + |sceetees SEE eh sscaccattecssoaeee 
Sen Sasesece SWieeeea sae ecco cee een ee- 
SET | jpoabbooe Uh aod SSC. Reon eno secesooes 

W.., light.......- Soe 
Bee yeh aso neSaoebosdce 
NE 

Other phenomena. 

1} inches snow. 
Cloudy. 

Do. 
Clearmorn’g; then clouds. 
Cloudy morn'g; then clear. 
Clear most of the day. 
Clear. 
2 inches of snow after 12m. 
Clear. 
Cloudy morn’g ; 74 in. snow 
Clear. 

Do. 
Showers. 
Clear. 
Cloudy morn’g; then clear. Rai 

ain. 
Cloudy morn’g; then clear. 
Clear. 
Cloudy nearly all day. 
Cloudy morn’g; then clear. 
Cloudy; 2 inches snow. 
Clear Sao IE: then cloudy. 

0. 
Qin. snow; afterwards cl’r. 
Clear. 
2in. snow; clear at noon. 
Clear. 
Cloudy nearly all day. - 
Clear. 
1 inch snow. 
Clear. 
Cloudy, and 2 inches snow. 
Cloudy nearly all day. 
Clear. - 
Clear most of the day. 
Clear. 

Southerly Cloudy, partly. 
Wi eerie ee eet sec seen Clear part of the day. 
INDWitaec anos touneseeeoe ee Cloudy; then clear. 
INI oan san ces cotees ccoceee Cloudy morn’g; then snow 
NUS Strong eee snes ..--.| Cloudy; 14 inches snow. 
Wi eee nese saemericeceonemens Clear. 
Nig aebce ceccommenc esas Do. 
INE ites chiceecnaesnobenes Clear part of the day. 
Hy cose eee een eeeee Cloudy nearly all day. 
ING eee netee ier ee Partly cloudy. 
IA = es onceeccnsnaor e----| Cloudy. 
IN asbAScosdosecudasasosoos Cloudy morn’g; then clear. 
ANT? Reso baba GoePobucaSocas Clear. 
See sbsnsssce ieee ae. Foggy and rainy. 
Siete sees eecehcetea owes Showers. 
SW eee Paes Cloudy morn’g; clear p. m. 
RIM eascadcodoos Goniaso0nc¢ Clear. ‘ 

Clear part of the aay, 
cloudy. 

Clear. 
Clear, then cloudy. 
Clear. 
Snow and rain. 
Cloudy morn’g; then clear. 
Clear. 
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TABLE IV.— Observations on temperature and weather at Grand Lake Stream—Continued. 

Temperature. 

‘2 

Date. Air. 

house. 

Stream. Old hatechin 

Water. 

g 
60 3 

a hie + © 

$3 2 
ar a 

aa) 6 
E ea 
iz ° 

3 
60 

3 a.m. 
ies) 

Other phenomena. 

Cloudy, and showers. 
Clear. 

0. 
Cloudy, with a little rain. 
Cloudy and foggy. 
Clear. 
Clear half of the day. 
Rain. 
Squally nearly all day. 
Cloudy morn’y; then clear. 
Foggy morn’g; then clear. 
Clear. 

Do. 
Cloudy ; showers. 
Clear. 

Do. 

Clear. 

Showery morn’g; thencl’r. 
Cloudy. 
Showery part of the day. 
Foggy morning. 
Clear. 
Foggy morning. 
Clear. 
Clear morn’g; then clouds. 
Clear. 
Clear morn’g; then cloudy. 
Rainy. 
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TABLE V.—General summary of observations on temperature at Grand Lake Stream, Maine, 
from September 2, 1879, #40 June 8, 1880, inclusive. 

Date. 

NepleMmbPerenss= sees = eaeee ce eeaee ese 
October caics< coon ssecese adansceeosees 
INGVGMIDEL-accscece anche sss aaeee sean ee 
Mecempereecaesceee eee se cess ee 

Date. 

Septembérs-.20-ccissecevesncce ee eee 
Octobersc. secs. .sttcecaescecee ee eee eee 
November ’....2.. ss sheee te eee eee 
Decemperscccecua--oeeeeeraeeeteee eens 

Air at 7 a.m. Water in stream at 7 a.m. 

wy n . eH n 
S 2 Max. Min. |3 2 Max. | Min. 
2 A a a 
Soa] . 0 oa| &0 

Se) ejseen bs : : 
he] n ma |RS na nD 
o o iy 

i) o 
isd & e|e2le o |\5 e el2ls|a 
a < Al}As]A/A |4 4 RAIAITASA 

Water in old hatching-house, 
a.m. 

Water in new hatching-house, 
a.m. 

S 3 Max. Min 8 3 Max Min. 

ic D Ep c a &b 

Sse) se] s 
KS Q a |RSS a n 
Beer) [States ee) cae ee eee 
A ° S)}&/S] & |A S S| &] 8} & 
i=) b I fo) s o |5 b 3 [) S i) 
a 4 aaa sh ee) A < A!A!AsA fe 

3°} 48200") 19) 48he3 | Sa 7aleS cy occ Ss] cee ee eee eres 
D | 47 C0n Ant 28a M804 Abas ie Se ctiec| oes | aetna | eee eee 
146.36.) 5: 484-804) 48h ee csc ee ec epocee been eee eee 
30| 41.30] 1| 433/10! 394 29] 33.31] 7 | 358| 27| 32 

31 | 40.53 | 10 | 414) 29 | 384) 31} 33.69 |) 31 | 35 | 30 | 32 
29 | 39.41 | 26} 40 | 20} 38 | 29} 383.50} 29| 35] 3] 32 
31 | 39.64 | 31 | 40 | 27] 384) 6 | 384.08] 21 | 35] 27) 33 
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XXX.—CRAW-FISH CULTURE IN EUROPE. 

By H. RUBELIUvUs.* 

[From ‘ Industrie-Blitter,” seventeenth year, No. 31; Berlin; July 29, 1880. } 

The attempt to raise craw-fish artificially in inclosed waters is old and 

has been made repeatedly, but so far none of tlie methods employed have 

given entire satisfaction ; and at best it requires a number of years before 

craw-fish culture becomes profitable. It is well known that the common 

craw-fish, also called river craw-fish (Astacus fluviatilis, Rond.), is found 
throughout nearly the whole of Europe, but especially in North Ger- 

many, and that it changes its shell every year. The male craw-fish does 

this generally in June or in the beginning of July, while the female com- 

mences in July. During this period both the male and female craw-fish 

are very tender, and many of them die. After the craw-fish has thrown 

off its old shell, a very soft skin forms which begins to harden in a few 
days. During this time great care must be taken of the craw-fish. The 

boxes must not be overcrowded, but must be supplied with sufficient 

food, of which at this time the craw-fish require a double quantity. 

The male craw-fish prefer to live together in large numbers in holes 

high up the bank. The female stays in her hole (7. ¢., she always re- 

turns by day-time to the same hole where she has been before) until the 

young fry slip out of the eggs which are attached to the abdominal ap- 

~ pendages under the tail. A medium-sized craw-fish has, on an average, 

150 to 200 eggs, which are hatched in May. The young craw-fish re- 
semble very small worms, and are for some time attached to their 

mother’s tail by fine threads. They are in this way protected against 

the persecutions of their enemies, the eels, pike, perch, Wc. 

Some time elapses before the little craw-fish venture out alone. After 

a year’s time they have reached the size of a wasp. They grow so slowly 

that it takes three to four years before they have reached the length of 

about 10 centimeters, when they can be brought to market as “ soup 

craw-fish.” From the fourth to the sixth year they reach the length of 

“medium craw-fish” viz, 12 centimeters. <A full-sized “table craw-fish” 
has a length of 15 to 18 centimeters, and is from eight to twelve years 

old. Their quicker or slower growth depends on the water, its temper- 

ature, and their food. Lakes which are situated in moors and are sur- 
rounded, by mountains generally have warmer water than open lakes 

and rivers, and are, therefore, more favorable to the development of the 

* Zur Krebszucht, von H. Rubelius.—[Translated by HERMAN JACOBSON. ] 
767 



768 REPORT OF COMMISSIONER OF FISH AND FISHERIES. 

craw-fish than the latter. In tolerably warm water the eggs begin to ap- 

pear in January, and the young fryin March. These craw-fish do not, 

as a general rule, grow very large, for they scarcely reach a length of 10 

centimeters even at the age of fifteen. By way of experiment I have 

placed them in other water, e. g., in my craw-fish box in the river Oder, 
but they did not grow. Such craw-fish, which are generally of a light 

green color, are not suited for transportation, as they are very apt to die 

when carried any distance. Lakes like those above described are gen- 

erally overcrowded with craw-fish. The finest and largest craw-fish are 

found in rivers, especially small ones, where boats cannot pass, and 

where the craw-fish are not disturbed by manufacturing establishments, 
€. g., the Hilang, the Obra, &c. In such waters the craw-fish develop 
very rapidly, but cannot be used as “ soup craw-fish” till they are four 
to five years old. 

The worst enemy of the craw-fish is the eel. It may truly be said that 

whenever a river or lake contains many craw-fish there will be no eels, 
and wherever there are no craw-fish the eels will be numerous. The fa- 

vorite food of the eel is one-year-old craw-fish, and they but rarely eat 

larger ones. 

The craw-fish themselves, however, are bloodthirsty and voracious 
feeders. As soon as dusk sets in they grow lively and move back- 

wards and forwards with great agility; they swim well, and their © 

sense of sight is very keen. When a craw-fish has eyed its prey, it 

sneaks up to it and with one bold dash impales the little fish or 

frog on its “tusk,” the long, pointed, horn-like excrescence found be- 
tween the eyes. As soon as it has secured its prey, it goes to the bot- 

tom of the water and devours it, holding it firmly with its two claws. 
It has been said that the craw-fish will also eat putrefied meat, but this 
is a disputed point. It will take such meat as it takes pieces of wood 

and stone, merely to cover itself. When kept imprisoned it lives on 

fish, meat, turnips, bread, potatoes, &c., but a craw-fish will never seek 

as food a putrefying animal body, especially if its odor is offensive. 

One may easily convince himself of this, if in catching craw-fish two 

nets of equal size and kind are employed, the one baited with fresh 

fish, the other with decaying fish emitting a strong odor, and are placed 

in the water not far from each other. The result will be, that the one 
net will soon have some craw-fish in it, whilst the other will remain 

empty. 

The most common and most profitable way of catching craw-fish 

is with the so-called ‘ Bolljacken.” These consist of two hoops each, 

with a tube-shaped net attached. On the outside the two hoops are 

covered with a net-work, and the whole apparatus has the appear- 

ance of a cylinder. The hoops are kept open by wooden pegs, a piece 

of fresh fish or a frog is put inside as a bait, a stone is tied to it, and thus 
the “ Bolljacken” is let down to the bottom. 

Another apparatus for catching craw-fish is the so-called “ Teller- 

hamen,” a sort of purse-net,—a hoop covered with a net, in the middle 

‘ 
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of which there is a long stick serveing to keep the hoop, which re- 
sembles a plate, at the bottom of the water. In that portion of the 

net through which the stick passes, the bait is fixed, so that the craw- 
fish must go on the “plate” if it wishes to seize the bait. The other 

end of the stick must be long enough to protrude above the water. 

This stick is then pulled out with the net and the craw-fish sticking to 
it, and, baited anew, let down again. 

Another method of catching craw-fish, the so-called “lighting,” is 

much used by private individuals. During the summer months the 

craw-fish seek shallow places with aclear bottom. The fishermen use a 

torch of resinous pine-wood, by means of which they throw a strong 

light on the bottom. The craw-fish are dazzled by the light and can 

easily be taken out of the water with the hands; and it has happened 

more than once that a single person has in this manner caught 900 to 
1,200 craw-fish in one night. 

After the craw-fish have been caught, the main object ofthe cultivator 
is to preserve them, to give them a pure flavor and to fattenthem. For 

a number of years Ihave succeeded very well in this. Pure running 

water is the first requisite; the boxes must be made according to the 
plan given below, and must not be overcrowded. The best food is fresh 

meat, but not too much at a time. Immediately after having cast its 
old shell, the craw-fish is very voracious and consequently needs the 

largest quantity of food, whilst in December it needs the least. In 

January it gets lively again, its voracity increases, and during its im- 

prisonment the eggs begin to appear at that time. Great care should be 
taken not to leave old and spoilt pieces of meat in the boxes for any length 

of time, as this will very soon prove fatal to the craw-fish. I have by 

way of experiment thrown old and spoilt meat in boxes where there were 

only few craw-fish, and the consequence has been that most of the craw- 

fish have died. I would also draw attention to a very important matter, 

viz, to clean the boxes (at least during summer, when it is very warm), 

twice a day and throw out all the dead craw-fish, for in summer a craw- 

fish commences to putrefy in 10 to 12 hours after death, and the exhala- 

tion invariably kills the healthy craw-fish. One of the greatest dangers 

to craw-fish culture and transportation is a thunderstorm. .As soon as 

a thunderstorm has passed over, the boxes should be opened and cleaned, 

and care should be taken to admit fresh air and water. 
I have transported craw-fish in various ways and have finaliy arrived 

at a method which has, in most cases, proved successful. I have very 
frequently sent live craw-fish by mail from Frankfort-on-the-Oder to 

Alsace-Lorraine, and they have invariably arrived in good and healthy 

condition, unless a thunderstorm came up during the journey, which, 

however, did not happen very often. During the shedding-period no 

craw-fish should be shipped, as then they cannot stand any pressure and 

die easily. Careshouldalso be taken not to have adead craw-fish packed 

among the live ones. The main point in shipping craw-fish is to select 

S. Miss. 59 49 
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good, healthy ones, well fed and. properly dried. I generally employ 
small wicker baskets each holding 60 to 120 craw-fish, so that they are - 
not piled too high on top of one another. First put a layer of straw 

in the basket and then the. craw-fish, one at a time, laying them on 

their feet, and if the basket should not be quite full, pack it with 
straw till full. The packing is to prevent the craw-fish from turn- 

ing when the baskets, as will frequently happen during a long journey, 

are thrown about a good deal. If the craw-fish falls on its back during 

the journey, it will die, as it works with its feet till it becomes exhausted. 

On their arrival at the place of destination the craw-fish are taken out 

of the baskets and placed, again on their feet, in a large vessel, which 
should be kept in a cool place, best in acellar, but not be covered up. 

It is an old belief that craw-fish are not good in months whose names 

contain the letter 7; but I have found that craw-fish when properly cared 

for and well fed are good at all times, for I have sold and shipped them 

during every month in the year, and have never had any complaints. 

An important question remains to be answered, viz, whether artificial 
craw-fish culture in basins is remunerative. Experience has taught me 

that craw-fish increase and develop better when in a free state than in 

boxes or basins. To start a somewhat remunerative craw-fish establish- 
ment entails considerable expense, and does not yield the expected re- 

sult. In such establishments the cold of winter kills most of the craw- 

fish, as they cannot find holes and other places of refuge as when in a 

free condition. If strong ice forms, as happened this year, the craw-fish 

are suffocated in the basins; the boxes are soon frozen over on the sides 

and top, and as soon as the admission of fresh air is stopped, the craw- 

fish die from suffocation. 
I would, therefore, recommend the following method: From rivers and 

lakes containing but few craw-fish the female craw-fish should not be 

removed; the eels and pike should, if possible, all be caught, and the 

young craw-fish, large numbers of which will make their appearance in 
a year or two, must be well and regularly fed with meat and turnips; 

during the fourth year all craw-fish which have reached the length of 10 

centimeters should be caught and placed in large tanks or boxes pre- 

pared in the following manner: The bottom and sides are best made of 

thin boards, which should not be close together, but have narrow inter- 

spaces between them, not large enough to let a small craw-tish escape. 

The object of having such interspaces on the bottom is to give free egress 

to the slime, mud, sand, &c., which will get into the box, and thus to 

keep it clean at all times. The interspaces on the sides have this ad- 

vantage that fresh water will be constantly passing through the boxes, 

which of course is an essential condition of keeping the craw-fish alive 

and in good health. In these boxes, through which fresh water must 

be kept running all the time, the craw-fish are fattened. When ice forms 

in winter, the boxes must be let.down into the water, so that the open- 

ings on the sides do not freeze over. 



XXXIL.—THE RAISING OF SPONGES FROM CUTTINGS. 

By Dr. EMIL VON MARENZELLER.* 

[ Verhandlungen derk. k. zoologisch-botanischen Gesellschaft in Wien—Vienna, 1878. ] 

The Imperial Ministry of Agriculture in Vienna has placed at the dis- 

posal of the society a report by Mr. Gregor Buccich, a telegraplr-operator 

on the island of Lesina, in Dalmatia (made in 1876), on the experiments 
in raising sponges artificially according to Prof. O. Schmidt’s method. 

Mr. Buecich had himself founded his little establishment, and for some 
time received an appropriation from the ministry; but from various 

causes the establishment is not in operation at the present time. The 

above-mentioned report contained a sort of diary, and gave the results 

of experiments which had been continued for six years. The directors 

of the society shared the opinion of the Ministry of Agriculture, that 

it would be useful to publish this report and thus preserve the princi- 

ples laid down in it, because it had been fully proved that although the 

hope to create a new source of income for the poor coast population of 

Dalmatia had not been realized, the principle that sponges can be raised 

from cuttings had been fully established. The Imperial Ministry of Ag- 

riculture cheerfully granted the request of the society to examine all 

the other documents on the subject, principally original reports of Prof. 

O. Schmidt, some of which have appeared in the “ Austria,” a publica- 

tion which has ceased to appear. With these sources at my command, 

I wrote the following article with a view of giving a brief guide to any 
persons, both at home and abroad, who are interested in the culture of 

sponges. 
Regarding the history of sponge-culture in the Adriatic, a few re- 

marks will suffice. After Prof. O. Schmidt in an article in the Wiener 

Zeitung, and in his work on the sponges of the Adriatic, 7 had expressed 

the opinion “ that if a perfectly fresh sponge is cut into suitable pieces, 

and if these pieces, properly protected, are again placed in the sea, they 

* Die Aufzucht des Badeschwammes aus Theilstiicken. Yon Dr. Emil von Marenzeller. 

[Translated by HERMAN JACOBSON. | . 
i-“* Die Spongien des adriatischen Meeres.” Leipzig, 1862, p. 22. See also, O. SCHMIDT, 

‘* Supplement der Spongien des adriatischen Meeres.” Leipzig, 1864, p. 24, and especially, 

BreuM, ‘ Thierleben,” 2d edition, vol. 10. Lower Animals; by O. Schmidt, 1678, p. 

534. 
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will grow,* and finally develop into complete sponges,” the government 

and a number of prominent merchants of Trieste had some experiments 

made during 1863-1872, and established a station on the bay of Soco- 
lizza, at the northeastern point of the island of Lesina, which in May, 

1867, was placed under the direction of Mr, Buccich. This establish- 
ment was closed in November, 1872, as its continuance became impossi- 
ble, because, in spite of Mr. Buecich’s oral and written remonstrances, 

it was continually disturbed by the fishing-nets and was actually robbed 

several times. A species of worm which destroyed the wood-work ap- 

peared harmless compared to the hostile attitude of the population, 

which showed an utter want of respect for the property of other per- 

sons, and manifested deep-rooted prejudices against any mnovations, 

as well as a reluctance to break with old habits. 

The most favorable season for raising sponges from cuttings is winter. 

It is true that the growth of the sponge and the new formations on the 

cut sides goes on slower in winter than in summer, but a high temperature 

of the air often endangers the entire crop on account of the tendency 

of the sponges to rot. In winter a sponge may remain on the dry land 

for several hours, while in summer it will perish in a few minutes espe- 
cially if it has been injured and if itis not constantly moistened with 

fresh water. Mr. Buccich exposed sponge cuttings to the air in a shady 

place for eight hours during February, when the temperature of the air 

was 48° F., and still they all took root. 
The best localities are bays where the waves are not too strong but 

where the surface is not entirely smooth either, with a rocky bottom 

covered with green alge and exposed to a gentle current. It is a well- 

established principle that the mouth of streams and rivers and of sub- 

terranean springs should be avoided. The fresh color of the alge is a 

sure indication that the choice of locality has been fortunate. The worst’ 

enemy of sponge-culture is mud. Under certain circumstances it would 

be well to close the entrance to the bay to vessels by a chain. 

The sponges which are to be cut should be very carefully gathered by 

*I find that Cavolini was already acquainted with the fact that sponges loosened 

from their bases and fixed to other objects are able to replace any portions they may 

have lost; but this interesting fact again fell into oblivion. Filippo Cavolini reports 

on these experiments on pp. 266-271 of his ‘‘ Memorie per servire alla storia de polipi ma- 

rini,’ Naples, 1785, where he endeavors to prove that the sponges are not plants but 

animals. He took two kinds of Spugna officinale del Linnwo, probably a Luspongia, 

also a-Spugna carnosa (‘poco atta agli usi economisi, perche difficilmente quella carne colla 

macerazione si scioglic,” therefore probably a Sarcotragus), and a third kind, Spugna detta 

alcionio foraminosa dalV Imperato, put a thread through every one and thereby fastened 

them to the bottom of simple clay vessels having two holes. These vessels he let 

down into the sea in the grotto ‘‘ehe tuona,” near Naples, and took them up again after 

twelve days. Although, as Cavolini says, the sponges had been vcry much injured in 

gathering, they had a complete newly-formed base (which Cavolini describes very well), 

their wounds were healing and decreasing in number. Two specimens of the third 

kind had been forced into a rather narrow vessel and were found to have grown not 

ouly to the sides of the vessel, but also to have grown together. 

a 
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experienced persons. They are either taken with tongs or with a drag- 

net. One arm of the tongs is fastened toa long pole and is immovable; 
the other can be moved and pressed against the former by means of a 

string which, as wellas the pole, is held by the gatherer. Objects com- 

ing between the two arms of the tongs are held firmly in this manner 

and can be raised from the water, of course from such a depth only as 

can be reached with the eye and the pole. The sponges are brought up 

either with their base—and this is the most favorable case—or they must 

be torn from the base, which operation frequently tends to injure them. 

Wherever the bottom of the sea is suitable I would recommend the use 
of the dredge-net. In Lussin and Lesina I often saw my people work 

with the so-called O. F’. Miiller’s or Ball’s dred ge-net or with an apparatus 

resembling the trawl of the English and American deep-sea fisheries, 

and the sponges which were brought up were invariably in excellent 

condition. In gathering sponges for cutting it is entirely unnecessary 

to select nice-looking specimens, for misshaped pieces which would be 

worthless in trade are justas good for this purpose as beautifully rounded 

ones. These latter should not be cut, but should be reserved for the 
trade. Fishing for sponges witb tongs has this drawback, that, properly 

speaking, it can only be successful when the surface of the water is per- 

fectly smooth. <As the pouring of oil on a gently curled surface does not 

answer the purpose, Mr. Buccich constructed a simple apparatus. It is 

a tin-box 32 centimeters square in whose bottom a sheet of glass is in- 

serted. This box is placed on the surface and through the glass bottom 

the bottom of the sea is examined*.. Mr. Buccich found that it was not 

expedient to place the sponges as they were gradually gathefed into a 

vessel, to keep them there until they were to be cut, because they are 
easily injured by pressing against each other or by being shaken too 

violently. He therefore provisionally fastens them with wooden pegs to 

the inner side of a sort of fish-box, which is held in tow by the fishing- 

boat. If the sponges are injured, the injured portions should be imme- 

diately removed; the remainder is likewise fastened with wooden pegs, 
either as it is or subdivided in large pieces. 

When the temperature is low during the cold season, the sponges can 

be prepared for raising as soon as the place is reached where the pro- 

cess is to be carried on, while during the warm season it will be found 
profitable to wait a little in order to see whether there are any indica- 

tions of putrefaction. This can be recognized by the darker color and 

the softening of the respective portions. If anything of the kind is no- 

ticed the sponge should be watched to see to what extent the process of 

disintegration has progressed. Small sponges will almost entirely fall 
a prey to it, while in large ones the evil may be confined within certain 

* The Greek sponge-fishers use the same apparatus in the shape of a cylinder 37 cen- 

timeters wide and 50 centimeters high made of tin, its bottom being composed of a 

sheet of glass, which is half let down into the sea, SeeG. v. ECKHEL, Der Bade- 

schuamm.” Trieste, 1873, p. 12. 
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limits. The cutting should be done rapidly either with a common knife 

or—which Mr. Buccich found to be more advantageous—with a blade 

resembling a fine saw, which is less liable to be injured by the many 
foreign bodies inclosed in sponges. In cutting, the sponge had best be 

laid on a small board moistened with sea water. The size of the cut- 

tings is generally about 26 square millimeters. It is well if every piece 
has as large as possible a surface of intact outer skin. The cuttings 

should immediately be fastened to those objects where they are expected 

to grow. 

A healthy piece of sponge soon grows firmly on any object with which 

it is brought in close contact. Sponges which have been cut will again 

grow together. Those cuttings which have only a single cut surface 

will soonest grow fast to their new base, stone, wood, &c. Mr. Buccich 
thinks that during a calm lasting 24 consecutive hours cuttings could 

simply be sowed on a rocky bottom and would soon grow. He has seen 

pieces laid on gently slanting rocks grow fast to them during a perfect 

calm. Induced thereby, and also by the natural occurrence of sponges, 

Mr. Buccich tried flag-stones, about 53 millimeters thick, as a basis. He 

bored holes in them and fastened the cuttings by means of wooden pegs, 

which were driven into the holes; but it soon became apparent that the 
mud and sand of the bottom, perhaps also the excess of light, was inju- 

rious to the further growth of the sponges. Experience has shown 

that light and mud are among the worst enemies of the sponge, and 
their influence must by every possible means be avoided or limited. 

Stones form the natural basis of sponges; they are cheap and are not 

attacked by the Teredo. 

Originally, Prof. O. Schmidt used wooden boxes closed on all sides 
but perforated, to whose inner sides the pieces of sponge were fastened 

with metal or wooden pegs. This exceedingly simple arrangement 

did not prove efficient; because the boxes when let down into the deep 

water became full of mud, and the holes being stopped up no light 

whatever could enter. The sponges began to look pale and sickly. It 
is not good to fasten them with metal pegs, for it seemed to retard their 

growth. The rust which forms very soon causes the pieces of sponge 

to become loose, and will ultimately destroy them. lLaths or boards 

placed obliquely, on whose upper side there were floating contrivances 

in the shape of tables, to whose lower side the sponges were fastened, 

were likewise used. With the former, the want of covering was keenly 

felt ; and with the latter, the rays of the sun proved injurious, as well as 

all the different little objects floating on the surface of the water which 

may be grouped together under the collective name “dirt.” Mr. 

Bucecich at first prepared an apparatus consisting of two boards cross- 

ing each other at right angles with a third board serving as a sort of 

lid, and after this had proved unsatisfactory he adopted the apparatus 

4Prof. O. Schmidt also entertained the idea, which was never carried out however, 

of merely putting the cuttings on suitably arranged strings. 
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which I shall now describe, and which he preferred to all others be- 
cause the cuttings were exposed on all sides to the sea water and 

assumed the favorite round form. This apparatus consisted of two 

boards, 63 centimeters long and 40 centimeters broad, one forming the 

bottom and the other thelid. Both were keptin a parallel position, one 

above the other, at a distance of about 42 centimeters, by two props 

about 11 centimeters distant from each other, between which stones 

may be placed as ballast. On the outer side of the lid there was a 

handle. Both boards had holes at a distance of 12 centimeters from 

each other; the total number of holes in each board, therefore, being 24. 

Mr. Buecich did not fasten the pieces of sponge singly to the apparatus, 

but he placed several of them on one peg and then stuck the pegs in 

the holes. For these pegs he used bamboo, whose hard smooth bark 
defies all attacks of worms. These pegs were 42 centimeters long and 

perforated horizontally, the holes being at the distance of 12 centimeters 

from each other, and the lower end was split. Three pieces of sponge 

were put on each peg and pushed up high enough to be above the 

horizontal holes, through which a wooden peg was pushed, thus fully 

securing the sponges. 

If the pieces of sponge are simply to be fastened with wooden pegs 

a three-cornered stiletto will suffice for making the holes in the sponges, 

but when they are to be strung up on pegs this or any similar instru- 

ment cannot be used, because too great a pressure would have to be 
exercised to make a sufficiently large opening for the passage of the 

pegs. Auiy pressure will to some degree injure the sponges, and to limit 

its extent or force as much as possible should be the first object. Mr. 

Buccich bored the holes with atrepan 6 millimeters wide, fastened to a ver- 
tical turning-table, which was kept in rapid motion by a fly-wheel. One 

hand pressed the sponge lightly against the trepan, the other turned the 

wheel, and the operation was finished in a few seconds. The hole in 

this manner is perfectly smooth, none of the fibers have been pulled 

out, and none of the sarcode has flowed out. As soon as a peg has 

been furnished with sponge-cuttings, its split end is stuck in one of the 

holes of the apparatus and a wedge is driven through the crack. As 

lid and bottom hold 24 pegs, each with three cuttings apiece, such an 
apparatus can hold 144 cuttings. During this whole process the sponges 

should be continually moistened with sea-water, especially during sum- 

mer. As soon as an apparatus has been filled, it should immediately 

be let down into the water if the temperature is high, while in winter 
a delay will not prove injurious. The letting down and raising of the 

apparatus had best be done by means of a small anchor, and they 

should be let down to a depth of 5-7 meters. Mr. Buccich does not con- 

sider it necessary to have the apparatus suspended from a sort of scaf- 

folding. All the wood-work should be well tarred, as this will prove the 

only, though by no means always efficient, protection against worms. 

The Teredo does not only cause an increase in the capital to be employed, 
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because it makes new apparatus necessary from time to time, but it also 

diminishes the results, because the*pegs will gradually get loose and 

fall off. It would therefore be best to dispense with wood altogether, 
and either construct the apparatus of stone, taking the necessary pre- 

cautions against mud and excess of light, or construct Mr. Buccich’s 
exceedingly practical apparatus of iron. : 

If, after three or four weeks, the sponges have grown firmly to their 

base, they are sure to develop successfully. Their most characteristic 

tendency is the desire to grow round. In order to facilitate this in all 

directions Mr. Buccich strung the sponges on pegs. As regards the de- 

velopment of the sponge-cuttings within certain given periods we have 

only very imperfect information, as it was impossible to make continued 

undisturbed observations. Mr. Buccich says that the cuttings grow 

two to three times their original size during the first year. He also 

mentions that the cuttings grew better during the first and fourth (?) 

year than during the second and third. It is his opinion that, although 

some pieces will grow to a considerable size in five years, it will require 

seven years to raise completely matured sponges which are fit to become 

an article of merchandise. I cannot pass by the fact that besides well 

developed and growing sponges there were some which outwardly looked 

perfectly healthy but had ceased growing. 

In conclusion, Mr. Buccich discusses the question whether the enter- 

prise can, on the whole, be called profitable, and says that he must 

answer it in the affirmative. He thinks that if all the lessons taught by 

experience are carefully observed the cuttings will always develop suc- 

cessfully, and that the loss would at most be 10 per cent., taking into 

account unexpected accidents and the stationary character of some of the 

sponges. Calculating the expense of an establishment for 5,000 sponges 

at 300 florins and the loss at 10 per cent., the price realized by 4,500 

sponges would indicate the profits. Mr. Buccich ealeulates the value of 

4,500 sponges at 900 florins. This sum is, in my opinion, much too high, 

as the wholesale sponge-dealers in Trieste receive an average price of 8 

and a maximum price of 10 florins per kilogram of Dalmatian sponges. 

Sponges fetching the price given by Mr. Buccich ought to have a very, 

considerable size, and their slow growth justifies the supposition that 

even after seven years they will not yet have reached that size. It must 

also be taken into account that the market value of sponges which have 

been raised on pegs is one-third less than that of naturally-grown ones 

on account of the hole in the center. The profitableness of sponge-cul- 

ture would be far more evident if there was not such a long interval 

between planting and harvesting; in other words, if the sponges would 

grow more rapidly. This was certainly looked for when the enterprise 

was Started, but it is dispiriting to have to wait for your crop for seven 

ong years. And in order that,when that period has been reached there 

may be crops every year it will be necessary to invest the same annual 

amount of capital for a period of seven years.. The apparatus, more- 
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over, is not so simple that every fisherman could easily construct it him- 

self, for experience has shown that wood, which would be the easiest 
material for working, cannot be used on account of the ravages of the 

teredo. As far as our present knowledge goes, it is certain that sponge- 

culture will not be profitable for poor men, but that it can only be ear- 

ried on successfully on a very large scale cither by wealthy individuals 

or by joint-stock companies. It would be very encouraging to know 

more concerning the progressive development of the sponge in its nat- 

ural condition, and especially to know that this development was just 

as Slow as that of the cuttings. Prof. O. Schmidt inclined to this opin- 

ion. But if it should prove erroneous it would be more than questiona- 

ble whether it is profitable to cut to pieces a sponge which uncut would 

have quicker reached the same size and weight than all the cuttings to- 

gether in seven years. Under such circumstances sponge-culture had 

better be confined to the transformation of flat and therefore worthless 

sponges into round ones, which, though small, would find a ready market. 
Possibly several, especially misshaped, pieces of sponge might be made 

to grow together and form larger and better formed ones. The experi- 

ments made by Cavolini and Mr. Buccich’s own above-mentioned exper- 

ience show that there is no difficulty in doing this. 
VIENNA, December, 1878. 
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XXXIH.—DESCRIPTIVE LIST OF THE PUBLICATIONS OF THE 
UNITED STATES FISH COMMISSION, FROM ITS ORGANIZATION 
IN 1871 TO DECEMBER 31, 1879. 

Compiled by C. W. SMILEY. 

1871. 

1. [Serial mark E3.] Letter addressed to fishermen and others liv- 
ing on the shores of Lake Michigan, and announcing that fishes with 
metallic tags had been liberated at twenty points, and asking for infor- ~ 

mation about their subsequent capture. Circular and 5 questions. 1 

page. 16 by 19°". 

1872. 

2. [Serial mark E}.] Memoranda of inquiry. Circular. 1 page. 
3. [Serial mark E%.| Questions relative to. the food-fishes of the 

United States; name, distribution, abundance, size, migrations and 

movements, relationships, food, reproduction, artificial culture, protec- 

tion, diseases, parasites, capture, economical value, and application. 88 

questions. 7 pp. .9.5 by 17. 

4, [Serial mark E%.| Letter toaccompany No. 3, inviting information 

concerning food-fishes. Circular. 1 page. 16 by 14°". 

5. [Serial mark E2.] Statistics of the menhaden fisheries. Announce- 
ment of a proposed investigation, with questions concerning name, 

abundance, migration and movements, food, reproduction, enemies and 
fatalities, capture, economical value, and applications. Cireular and 65 

questions. 4 pp. 16 by 20. 

6. [Serial mark E}.| Part I. Report on the condition of the sea- 
fisheries of the south coast of New England in 1871 and 1872, by 

Spencer I. Baird, Commissioner. Pamphlet. 8vo. 47 pp. 11.2 by 19. 5°". 

7. Part I. Report on the condition of the sea-fisheries of the south 

coast of New England in 1871 and 1872, by Spencer F. Baird, Commis- 

sioner, with supplementary papers. Cloth. Svo. Pp. xlvii-852. 

Plates xxxviil, with 38 leaves explanatory to plates. 2 maps. 

781 
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1874. 
o 

8. [Serial mark E$.] Part II. Report of the Commissioner for 1872 
and 1873. A. Inquiry into the decrease of the food-tishes. B. The 

propagation of food-fishes in the waters of the United States. Pamph- 

let. 8vo. 102 pp. 11.2 by 19.57. 

9. Part II. Report of the Commissioner for 1872 and 1873. A. 

Inquiry into the decrease of the food-fishes’ B. The propagation of 

food-fishes in the waters of the United States, with supplementary 
papers. Cloth. 8vo. Pp. cii, 808. Plates xxxvii. 4 maps. 

10. [Serial mark 12.] Statistics of the menhaden fisheries. Reprint 
of No. 5. 

1875. 

11. [Serial mark E.] Statistics of the fishing vessels of the United 
States. Blank for recording all particulars of vessel, crew, and occu- 
pation. Also specimen table. Ruled in 11 columns, 2 pp. 22 by 

12" and 42 by 31°. 

2, [Serial mark 10, E¥.] Statistics of the fishery marine. <A circular 
letter to collectors of customs to accompany No. 11. On reverse is same 

specimen table that is given in No.11. 2 pp. 13.5 by 16°" and 20 by 15%. 

1876. 

13. [Serial mark E3.j Part III. Report of the Commissioner for 
1873~74 and 1874~75. A. Inquiry into the decrease of the food-fishes. 

Bb. The propagation of food-fishes in the waters of the United: States. 

Pamphlet. 8vo. 52 pp. 11.2 by 19.5¢", 

14. Part III. Report of the Commissioner for 1873~74 and 1874~75. 

A. Inquiry into the decrease of the food-fishes. 5. The propagation of 

food-fishes in the waters of the United States, with supplementary 

papers. Cloth. 8vo. Pp. li, 777. 

1877. 

15. [Serial mark E?.] Questions relative to the food-fishes of the 
United States. Reprint of No. 3. Circular and 89 questions. 4 pp. 13.5 

by 25°", 

16. [Serial mark E%.] Statistics of the mackerel fisheries, &e. Cireu- 
lar-letter alluding to the importance of the information desired, and 
asking replies to questions accompanying (No. 15). 1 p. 13.5 by 15°. 

17. [Serial mark E#.] Statistics of the cod fisheries, &c. Cireular- 
letter soliciting information. To accompany questions (No, 15). 1 p. 

13.5 by 138°". 
18. [Serial mark E2.] Statistics of the mullet fisheries, &e. Cireular- 

letter for southern coast, soliciting information. To accompany ques- 

tions (No. 15). 1 p. 13.5 by 19%". 

19. [Serial mark E¥.] Statistics of the coast and river fisheries. 
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Questions concerning fishing vessels, shore and boat fishing, pounds, 

weirs, traps, and fykes, gill-nets, seines, fish-pots and eel-pots, the three- 

mile line, disposition of the fish, estimates of annual yield, and address 
of fishermen. Circular and 55 questions. 4 pp. 13.5 by 26". 

20. [Serial mark ;¢, §.] Statistics of the fish trade, New York mar- 
ket. Dealers’ statement. Blanks for the number of pounds each of 

thirty leading kinds of food-fish, received each day during the month. 

32 columns, 2 pp. 41.5 by 31.5. 

21. [Serial mark E¢.] Statistics of the whale fisheries. Census 
blanks. Blanks for recording the number and kind of vessels, tonnage, 

and yield of oil. 13 columns, 2 pp. 13.5 by 11° and 21 by 31°". 

22. [Serial mark A.] Record of hatching operations. Blank for re- 
cording temperatures, wind, tide, fish and eggs taken. 22 columns, 2 

pp., each 41.5 by 32 °™. 

23. [Serial mark B.] Record of operations of State fish commission- 
ers in hatching and distributing young fish. Blanks for recording num- 

ber of eggs received, time of journey, condition, loss in unpacking, in 

hatching, in distributing, place where planted, &c. 18 columns, 2 pp., 

each 41.5 by 32°". 
24, [Serial mark C.] Record of distribution of fish. Blanks for 

recording date, number, place of introduction, stream, person in charge, 

&e. 12 columns,1p. 41.5 by 32°. 
25. Record of collection of eggs. 

1878. 

26. [Serial mark E4.] Part IV. Report of the Commissioner for 
1875-76. A. Inquiry into the decrease of the food-fishes. B. The propa- 

gation of food-fishes in the waters of the United States. Pamphlet. 

Svo. 69 pp. 11.2 by 19.5 

27. PartIV. Report of the Commissioner for 1875-76. A. Inquiry into 

the decrease of the food-fishes. B. The propagation of food-fishes in the 

waters of the United States, with appendices. Cloth. 8vo. Pp. 69, 

1029. Plates vi. 
28. [Serial mark E8.] Questions relative to the cod and the cod fish- 

eries. Circular-letter acknowledging responses to questions on food- 

fishes and soliciting further information. Questions regarding naine, 

characteristics, distribution, movements, food, reproduction, enemies, 
fatalities, in-shore fisheries, off-shore fisheries, and the products. 90 

questions. 4 pp. 13.5 by 26.5 °™, 
29. [Serialmark 5=; 3%.] Questions relative to the alewife and the ale- 

wife fisheries. Circular-letter stating that Mr. C. G. Atkins desires to 

prepare a report and asking concerning the name, characteristics, abun- 

dance, movements, food, reproduction and growth, enemies, fatalities, 

capture, curing and marketing, sources of information. 82 questions. 

4pp. 13.5 by 26™. 

30. [Serial mark E,3,.] Questions relative to the smelt and the smelt 
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tisheries. Circular-letter soliciting specimens and information. Inqui- 
ries concerning name, characteristics, abundance, migrations, food, re- 
production, enemies, capture, markets and consumption, sources of infor- 
mation. 69 questions. 3 pp. 13.5 by 26™. 

31. [Serial mark E{.] Statisticts of the fresh-fish trade, New England 
markets. Dealers’ statements. Blanks for the number of pounds each 

of 36 different kinds of fish, as received each day during the month. 38 

columns, 2 pp. 42 by 32°, 

32. Questions relative to the mackerel and the mackerel fisheries. 

Reprint of No. E;4. Circular-letter soliciting information, and questions 
upon name, size, shape and color, migrations and movements, abun- 

dance, food, reproduction, enemies and fatalities, off-shore and in-shore 
fishery, apparatus, and products. 78 questions. 3 pp. 13.5 by 26°". 

1879. 

33. Letter of acknowledgment of receipt of returns on the mackerel 

fishery. Letterin blank. February 8, 1879. 2,000 copies. 1p. 10 by 

fo"; 
34. Letter acknowledging menhaden replies to circular of 1873 and 

cod replies of 1876, and asking full information concerning the mack- 

erel. Circular to accompany No. 32. December, 1878. 1 p. 16 by 

i. 
35. Record of ocean temperatures. Blank for recording time, tem- 

peratures, winds, weather, and movements of fishes. 20 columns. 1 p. 

43 by 35°". 

36. Application for fish. 13 questions. April 12,1879. 2,000 copies. 

pee, POs py se: 

37. Part V. Report of the Commissioner for 1877. A. Inquiry into 

the decrease of food-fishes. B. The propagation of the food-fishes in 

the waters of the United States. Pamphlet. 8vo. 48 pp. 11.2 by 

Oe: 
38. Part V. Report of the Commissioner for 1877. A. Inquiry into 

the decrease of the food-fishes. B. The propagation of food-fishes in 

the waters of the United States. Supplementary papers. Cloth. 8 vo. 

Pp. 48, and 972. 
39. Record of dredging stations. Blanks for ten observations—date, 

locality, bearing, state of tide and sky, depth of water, temperature at 

different depths, air, wind, currents, instrument and observer. Septem- 

ber, 1879. 31 columns, 2 pp. 43 by 33°". 
40, Circular inviting co-operation. Circular-letter to postmasters and 

fishermen in coast-towns, to accompany No. 41. July, 1879. lp. 16by 

B00 
41. Returns of circular inviting co-operation. 6 questions concerning 

fishing-vessels, apparatus, fishermen, and fish-markets. July 1, 1879. 

Tp. 13.5 by 27°". 

42, Circular relating to the fish trade and consumption of fish. Cir- 

~ te Sn lll lama apenas mer 
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eular-letter for every postmaster in the United States. July, 1879. 1 

p- 16 by 17°. 

43, [Serial mark, 7-032.] Returns of circular relating to fish trade 
and consumption of fish. Questions upon ‘local fishing, local supply of 

fresh and salt fish, oysters, lobsters, clams, &c. Check-lists of fishes, 
and circular-letter of Thomas J. Brady, Acting Postmaster-General. 18 

questions. July 14,1879. 3 pp. 16 by 22.5°7, 

44, [Serial mark, 7-040.] Plan of inquiry into the history and present 

condition of the fisheries of the United States. August, 1879. Pam- 
phlet. 54 pp., 11 by 20°. 

45. Statistics of fishery marine. Note-book for name of vessel, rig, 

tonnage, construction, value, crew, fishery, stock, profits, catch and sale 

of fish, and officers. September, 1879. Roan. 60 pp. 11 by 20°". 
46. Statistics of the fishing-vessels of the United States. Second 

edition of No. 11, revised. Circular form of No. 45. September, 1879. 
34 columns. 2pp. 43 by 35°, 

47, Letter to persons interested in fish-culture, and calling for infor- 
mation. Hektograph. October 20, 1879. 1p. 18 by 24™, 

48. Fish-cultural returns. Questions upon fish-culture, hatcheries, 

stocking public waters, articles published, &c. November 6, 1879. 15 

questions. Ip. 16 by 31. 

49, Circular to practical fish-culturists. Circular-letter. October, 

1879. 

50. Cheap fixtures for the hatching of salmon. By Charles G. Atkins, 

assistant, United States Fish Commission. An extract from the annual 

report. October, 1879. Pamphlet. 25 pp. 11 by 19.5. 

51. Coast-town index. Blank for fishing statistics of the coast-towns 

for use in compilation of returns of No 41. October, 1879. 8 columns. 

psy 20 by 29°". 

52. Letter to Rhode Island postmasters who failed to answer No. 43. 

Hektograph. November 26, 1879. 5 questions. lp. 18 by 24, 

03. [Serial mark, 7-119.] The river fisheries. Questions concerning 
fishing towns, periods, distance up the river, tide-water, obstruction, 

kinds of fish, apparatus used. October, 1879. 8 questions. Llp. 16 

Bysoc™. 

54. [Serial mark, 7-151]. Circular-letter of D. M. Key, Postmaster- 
General, and of Thomas J. Brady, Acting Postmaster-General, to all 

postmasters. October, 1879. 1p. 16 by 20°". 

55. [Serial mark, 7-149]. Returns of circular relating to fish trade and 
consumption of fish. Reprint of No. 43. Revised edition. October, 

1879. 20 questions. 3pp. 16.by 23°. 

56. Property record. Blanks for date, number, name, application, 

description, maker, where used, cost, and remarks. October, 1879. 9 
columns, 1p. 46 by 33°". 

57. Blank for measurements of fishes. Issued 1875 or 1876. 8 col- 

umns, 2 pp. 19 by 34. 

S. Miss. 59 50 
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58. [Serial mark, 3179.] Property receipts. Blank for number, articles, 
condition, value, remarks. Filing” blank on reverse. 6 columns, 1 p. 
24 by 18°". 5 

59. Questions relating tothe menhaden. Movements, quantity, food, 

eggs, fatality, parasites, fishing-vessels, quantity of oil made, price, &e. 

Hektograph. November, 1879. 2 pp. 18 by 30°. 

594. Letter to manufacturers of menhaden oil, to accompany No. 

59. Hektograph. November 18,1879. 1p. 18 by 24e™, 

60. Measurements of fishes. Reprint of No. 57. Revised edition. 

December, 1879. 8 columns, 2 pp. 19 by 34°". 

61. Record of observations at hatching-stations. Blank for record- 

ime date, temperature, wind, sky, and tide. December, 1879. 26 col- 
umns, 1p. 51 by 38™. 

62. Record of hatching operations. Reprint of No. 22. December, 
1879. 20 columns, 1p. 51 by 38. 

63. Record of observations of State Fish Commissioners in hatching 

and distributing young fish. Reprint of No. 23. December, 1879. 18 

columns, 2 pp. 44 by 34". 

64. Record of distribution of fish. Reprint of No. 24. 18 elt 
December, 1879. 1p. 51 by 38. 

65. Becond of collection of eggs. Book form of No. 25. Blank for 

operator, date, place and nature of fishery, description of seine, haul, 

number of each kind of fish taken, number stripped, eggs impregnated, 

&c. 24 questions. 88pp. S8by 19°. 

a. oe ee 



XXXIIL.—LIST OF COLLECTIONS MADE BY THE FISHING VESSELS 
OF GLOUCESTER AND OTHER NEW ENGLAND SEA-PORTS FOR 
THE UNITED STATES FISH COMMISSION, FROM 1877 TO 1880.* 

The fishes included in the following list were identified by Mr. G. Brown Goode 

and Dr. T. H. Bean. The Invertebrata were either originally identified or have sub- 

sequently been revised by Prof. A. E. Verrill, who is, therefore, to be considered re- 

sponsible for the accuracy of the names. The nomenclature adopted for the Inverte- 

brata is very nearly that of the Preliminary Check-list of the Marine Invertebrata of 

the Atlantic Coast, by A. E. Verrill, Edition of 1879. 

1. Capt. DANIEL CARROLL. <A specimen of the “sea hen,” or skua 

gull (Stercorarius skua), from George’s Bank, taken about July 9, 1878. 

This was the first specimen of the species recorded from the coast of the 

United States. 

2. Capt. JosEpH W. COLLINS, sch. Marion. A grenadier (Macrurus 
Fabricii), the second specimen known from the American coast, and a 

king of the herrings (Chimera plumbea), the third specimen ever seen 

by naturalists; taken on a trawl-line in 275 fathoms of water, 30 miles 
SE. by E. from the eastern light of Sable Island, N. 8. 

3. PHILIP MERCHANT, sch. Marion. Two new species of bush-corals 

(Acanella Normani and Keratoisis ornata), from the same locality as the 

Jast; to these were clinging several shells and star fishes, new to science. 

4. CHARLES ©. CRESSY. A specimen of the oceanic dolphin (Cory- 
phena punctulata); locality not known. 

5. Mr. Murpuy. A specimen of the gold-banded bush-coral (Kera- 

toisis ornata Verrill); from the Grand Banks. 

6. WILLIAM PARSONS, sch. Howard Steele. A specimen of the snipe- 

* When the United States Fish Commission established its station at Gloucester, Mass., 

in 1878, from which to prosecute its researches into the history and condition of the fish- 

eries, the opportunity of securing the co-operation of the fishermen of the port in col- 

lecting the deep-sea animals was gladly embraced. With scarcely an exception, the 

captains and crevys of the vessels engaged in the Banks fisheries undertook to preserve 

all the miscellaneous objects brought up on their lines or trawls and place them in 

alcohol furnished by the Commission. Such was the extent and variety of their collec- 

tions that it was found expedient to keep an agent at Gloucester permanently, at the 

office oceupied at first by the Commission. Mr. R. E. Earll discharged this duty for a 

number of months after the departure of the Commission, in 1878; and when he left to 

serve as acensus agent, Dr. T. H. Bean took his place during July, August, and Septem- 

ber of 1879. Since then Mr. A. Howard Clark has been engaged in the same work. 

The amount of rare and new material included in the collections here recorded is 

very great, and will be published in the various monographs to be prepared for the 

Commission.—(S. F. BAIRD.) ae 
Od 
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eel (Nemichthys scolopacea (?)),from the stomach of a codfish taken in May, 

1875,-on the southeastern part of George’s Bank, in 45 fathoms. This 

fish had hitherto been known only from the Island of Madeira and the 

South Atlantic. 

7. Capt. ROBERT H. HURLBURT. Spawn of herring (?), from George’s 
Bank, 35 fathoms, February, 1878. 

8. THOMAS BURNS. Specimens of the chimera (Chimera plumbea) 

and of the lancet-mouth (Alepidosaurus ferox), from George’s Bank. 

9. Capt. GEORGE H. MARTiN. Five swords of the sword-fish (Xiphias 
gladius), from the South Channel. 

10. JoHN PARsons. Young pipe-fish (Syngnathus fuscus), from the 

stomach of a ‘daddy seulpin,” Gloucester. 

11. Capt. JOHN GOWRVILLE, sch. Rebecca Bartlett. Tail of sword- 
fish (Xiphias gladius), from George’s Bank. 

12. ANTOINE SILVA-TERRA, sch. Rebecca Bartlett. Skins of undeter- 

mined species of dogfish. 

13. Capt. A. F. Ricu, Boston. Remora or sucker fish (Aemoropsis 
brachyptera), from a sword-fish taken in the South Channel. 

14. Higains & GIFFORD, Gloucester. Model of a Gloucester fish- 

wharf and fish-houses, exhibited by the city of Gloucester at the Phila- 

delphia Exposition of 1876. 

15. Capt. R. H. Huripurt. Shells of the great scollop (Pecten 

tenuicostatus) and parasites of codfish, from George’s Bank. 

16. A. BARTLETT, New Bedford, Mass. Specimen of the smooth 

puffer or rabbit-fish (Tetrodon levigatus), from Buzzard’s Bay. 

17. Capt. GEoRGE H. MARTIN, sch. Northern Eagle. Specimen of 

pipe-fish (Syngnathus fuscus), from Provincetown, Mass. 

18. W. A. Kine. Specimen of great bush-coral (Primnoa reseda), 

taken by the sch. Otis D. Dana, on George’s Bank, in 100 fathoms. 

19. MIcHAEL J. MurRPHY, sch. Magic. Specimens of tree coral (Para- 

gorgia arborea), from the Grand Banks, and jointed bush-coral (Acanella 
Normani), trom Banquereau. 

20. Capt. JEROME McDONALD, sch. G. P. Whitman. A rock covered 

with bryozoans, from See 
21. ROBERT DOUGLASS. Specimen of phantom eel Leena Sp.), 

cee the mouth of Gloucester Harbor. 
. WILLIAM CARRITT, sch. Mary E. A species of en fish new to 

fhe (Maem coast, from Flemish Cap, 75 fathoms. 
23. ALFRED POLSEN, sch. Mary E. Hat-sponge, from Flemish Cap, 

75 fathoms. 
24, WILLIAM KEARNEY, sch. Marathon. Finger-sponge (Chalina), 

from George’s Bank. 

25. NICHOLAS CAVENER, sch. Marathon. Finger-sponge (Chalina) 

and dogfish skins, from George’s Bank. 

26. Sch. Northern Star. Three living hagdons (Puffinus anglorum), 

from George’s Bank. 



[3] COLLECTIONS MADE BY FISHING VESSELS. 789 

27. Capt. JOSEPH GOSLIN, sch. Shooting Star. Sponge (Chalina), 

from 25 miles SE. of Sankaty Head, Nantucket, 18 fathoms. 
28. Sch. Charger. Specimen of the great, spiny spider-crab (Lithodes 

maia), from Marblehead Bank. 
29. Sch. Pheenix. Skin of spear-fish (Tetrapturus albidus), from South 

Channel. 

30. Sch. Lizzie K. Clark. Shells of Buccinum cyaneum, from 30 miles 
south of Sable Island, in 200 fathoms. 

31. Capt. CHARLES ANDERSON, sch. Alice G. Wonson. Two speci- 

mens of great bush-coral (Primnoa reseda), from the channel between 

George’s and Le Have Banks, about 200 fathoms. 
32. Capt. STEPHEN J. MARTIN. Living specimen of hagdon (Puffi- 

nus anglorum), from George’s Bank. 

33. J. D. Luoyp, Gloucester. Stones bored by Saxicava arctica, 
some also containing fossils, brought up on fishermen’s lines, George’s 

Bank, 70 to 200 fathoms (exhibited at the Centennial); also two cunner- 

traps, purchased. 

34. Capt. WM. BLACKBURN, sch. Charles Carroll. Part of the skull 
of a whale covered with sponges and bryozoans, from off the western 

part of George’s Bank, 80 fathoms. 
35. Capt. JoHN Rowe, Gloucester. Specimens of great bush-coral 

(Primnoa reseda), from Banquereau, 200 fathoms. 

36. DANIEL DRISCOLL, sch. Polar Wave. Great bush-coral (Primnoa 
reseda), from eastern part of Banquerean, 150 fathoms. 

37. DUNCAN MCDONALD, sch. Polar Wave. <A specimen of great 
bush-coral (Primnoa reseda), from the same locality; and specimens of 

turbot (Platysomatichthys hippoglossoides), from eastern Banquereau, 300 

tathoms. 
38. SLADE GorTON & Co. Salted sword-fish and codfish turned red. 
39. Capt. R. H. HURLBURT. A specimen of Giinther’s midge (Hyp- 

siptera argentea), from off Cape May ; new to the American coast. 

40. Firz J. Basson, Jr. Lobster (Homarus americanus) with de- 

formed claw. 
41, A. Voss. Devil’s claw or box-hook, used in boxing fresh halibut 

at Gloucester. 
42, Miss CARRIE A. Rust, South Harpswell, Me. Barnacles (Lepas 

fascicularis) from Harpswell, Me. 

43. Capt. JAMES TARR. French hooks taken from codfish caught on 

shoal ground off the salvages, in 1856, and Jeftrey’s Ledge, 1876. 

44, JOHN DOUGLASS, Gloucester. Specimen of ribbon-snake (Hutenia 

saurita). 

45. JoHN I. W1Lson, sch. Otis D. Dana. Specimens of white-necked 

gull-chaser, or Pomarine jeger (Stercorarius pomatorhinus), from south- 

eastern part of George’s Bank, lat. 41° 3’; and barnacles from a turtle 

caught at sea, by sch. Falcon. 

46. SAMUEL HASKELL, East Gloucester. Fossiliferous bowlder from 
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George’s Bank, brought in, January, 1878, by sch. Conductor, Capt. 

Curtis; also pparotis and fossiliferous bowlder from the Grand Banks, 
prenenn: in by sch. Etta E. Tanner, Captain Olsen. 

47. HE. P. SAYWARD, Jr., Hast Flee. Fossiliferous bowlder from 

_ George’s Bank, showing burrows of Sawicava arctica. 

48. Capt. NICHOLAS Murpuy, sch. Franklin 8. Schenck. Pebbles 

covered with bryozoans, from Whaleman’s Shoal, off Nantucket, 14 

fathoms. 

49. JOSEPH NOLAN, sch. Bessie W. Somes. Specimens of great bush- 

coral (Primnoa reseda), from Banquereau, 180 fathoms. 

50. JAMES MEEK, sch. Alice G. Wonson. Specimen of tree-coral 
(Paragorgia arborea), trom gully between Brown’s and George’s Banks, 

220 fathoms. 

51. ARNOLD CARLSEN, sch. Alice G. Wonson. Specimen of jointed 

bush-coral (Acanella Normani), from same locality as 50. 

52. Capt. BENJAMIN BLATCHFORD, Gloucester. Specimen of great 

bush-coral (Primnoa reseda), from Banquereau, 215 fathoms. 

53. Capt. HENRY WEBB, Milk Island, Rockport. Specimen of lobster- 

pot, bait-hook, 50 specimens of pollock (Pollachius carbonarius), 4 of 

whiting (Merlucius bilinearis), and 2 of Greenland sculpin (Cottus graen- 

landicus), from Milk Island weir. 

54. G. A. BOARDMAN, Calais, Me. Specimen of spotted wry-mouth 

(Cryptacanthodes maculatus), from Calais. 

55. JAMES MANSFIELD & Sons, Gloucester. Bowlder containing fos- 

sil shells, from George’s Bank. 
56. H. G. SANFORD, Gloucester. Bowlder similar to last. 
57. EVERETT? P. Wonson, East Gloucester. Specimens of Buccinum, 

Fusus, Iceland scollop (Pecten Islandicus), and nullipores, from New- 
foundland; a bunch of barnacles (Balanus porcatus), large green bar- 

nacle (Balanus Hameri), from the western part of George’s Bank, 50 

fathoms (sch. John F. Wonson), and shells from Middle Bank. 

58. Capt. JEROME MCDONALD, sch. G. P. Whitman. Two specimens 

of the lancet-mouth (Alepidosaurus ferox), from lat. 42° 13’ N., long. 639 

30’ W., 300 fathoms (through Capt. Benjamin F. Blatchford). 

59. GEORGE P. WHITMAN, Rockport. Mounted specimens of Rich- 

ardson’s jeger-gull (Stercorarius parasiticus). 

60. Capt. WitL1AM McDONALD, sch. N. H. Phillips. Fragment of 

tree coral (Paragorgia arborea), from Seal Island Bank, 200 fathoms, 

(through Captain Blatchford). 

61. Crew of sch. Alice G. Wonson. Specimens of tree-coral (Para- 

gorgia arborea), from the gully between George’s and Le Have Banks; 

lat. 42° 10’ N., long. 65° 38/ W., depth 220 fathoms. 
62. Capt. CHARLES A. HoMANS, Gloucester. Specimens of sipo wood, 

used by the Carib Indians of South America for intoxicating and catch- 

ing fish; and specimens of codfish from the West Indian market. 
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63. Capt. GEORGE H. MARTIN, sch. Northern Eagle. Sword-fish 

(Xiphias gladius), taken off Portland (purchased). 

64. JOHN H. JELLOW, sch. George P. Whitman. Four specimens of 

jointed bush-coral (Acanella Normani), from lat. 42° 43’ N., long. 63° 30/ 

W., 300 fathoms, (through Captain Blatchford). 

65. JOHN A. LUNDBERG, Gloucester. Sponge (Chalina oculata), 
George’s Bank. 

66. THOMAS TRESILIAN, Gloucester. Great bush-coral (Primnoa 
reseda), George’s Bank. 

67. JoHN L. SmirH, Gloucester. Egg-cases of an undetermined spe- 

cies of Buccinum, taken by the crew of the sch. Conductor, Grand Banks, 

and a great bush-coral (Primnoa reseda), from George’s Bank. 

68. Capt. JOHN GOURVILLE, sch. Rebecca Bartlett. A star-fish 

(Crossaster papposus), sponge (Chalina), stemmed sea-peach (Boltenia 

Boltent), shells, spider crabs, cod parasite, sea cucumber (Thyonidium) 

from acod’s stomach, bryozoa, &c. ; from eastern part of George’s Bank, 
50 fathoms. 

69. HENRY F. MADDEN, Gloucester. Axis of great bush-coral (Prim- 

noa reseda), from off Sable Island. 
70. PETER MASON, Gloucester. Shells and hydroids taken by crew 

of sch. Hattie 8. Clark, on Grand Banks. 
71. WILLIAM M. GAFFNEY, Gloucester. Bowlder. containing fossils, 

from George’s Bank. 
72. SIDNEY FRIEND, Gloucester. Bowlder containing fossil shells, 

and specimens of rock perforated by Saxicava arctica; from George’s 

Bank. 

73. Crew of sch. Wachusett. Iceland scollop shells (Pecten Islandicus), 
hydroids, and barnacles, from Grand Banks. 

74, Crew of sch. Howard Holbrook. Scollop shells from Grand Banks. 
75. GEORGE McCCOLLUM, sch. Fitz J. Babson. King of the herrings 

(Chimera plumbea), from Le Have Bank, 300 fathoms. 

76. JOHN ATKINSON, Gloucester. Claw of lobster (Homarus Aimeri- 

canus), Showing supernumerary claw partially developed. 

77. GEORGE F. ROWE, East Gloucester. An interesting eel-pout 

(Zoarces), from off Eastern Point, Cape Ann, 15 fathoms. 

78. HENRY E. BURKE, sch. Hattie 8S. Clark. Bryozoa and egg-cases 

of Buccinum, from Grand Banks, 35 fathoms. 
79. Capt. GEORGE W. Drxon, sch. William T? Smith. Gulf-weed 

incrusted with bryozoa and egg-cases of Buccinum, lat. 449 57 N., long. 

51° 55’ W., 40 fathoms, (through Captain Blatchford). 
80. EUGENE F. Drxon,sch. William T. Smith. Hydroids and bryozoa, 

from 15 miles east-southeast of Virgin Rocks, (through Captain Blatch- 

ford). 

81. GEORGE W. Scott, sch. City of Gloucester. Sample of black 

dogfish oil. 

82. Capt. J. W. CoLuins, sch. Marion. Two large species of Pen- 
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natula, an undetermined species of sea-anemone, a star-fish (Hippasteria), 

several ophiurans, a number of small crustacea (Caprella, Dulichia, &e.), 
and halibut parasites; also a number of interesting fishes, among 

which were eleven specimens of the grenadier (Macrurus Fabricii), two 
chimeras (Chimera plumbea), two specimens of a new species of hake 

(Haloporphyrus viola) blue in color, and a small dogfish, new to America. 

83. PHIzIp MERCHANT and THomMas GINNEVAN, sch. Marion. Two 
large spiny spider-crabs (Lithodes maia). 

84. GEORGE K. ALLEN, sch. Marion. Fine specimen of the gold- 

banded bush-coral (Keratoisis ornata). 

85. PHILIP MERCHANT, sch. Marion. Five specimens of the jointed 
bush-coral (Acanella Normani). 

86. WILLIAM BRowN, sch. Marion. Three specimens of a black dog- 
fish, new to the American coast. 

87. JOHN LARKIN, Gloucester. A young hagdon, brought in by sch. 

George W. Stetson. 

8x. Capt. WILLIAM DEMSEY, sch. Everett Steele. Parasites of codfish 
(diga psora), from George’s Bank. 

89. Crew of sch. Alice G. Wonson. Two specimens of the tree-coral 

(Paragorgia arborea), two of the great bush-coral (Primnoa reseda),. a 

specimen of Goode’s cup-coral (Flabellum Goodei), two specimens of a 

Sstar-fish, new to science (Asteropsis grandis), basket star-fish (Astrophy- 

ton), small scallop shells of a rare species (Pecten vitreus), and a lancet- 

mouth (Alepidosaurus ferox). 

90. F. S. ANDREWS, East Gloucester. A specimen of the spiny 

spider-crab (Lithudes maia), brought in by the sch. Clara B. Sweet, 

from Middle Bank, 40 fathoms. 

91. MILES McDONALD, Gloucester. Sea-mouse (Aphrodite aculeata), 

from Middle Bank. bra 

92. Captain WILLIAM N. WELLS, sch. E. B. Phillips. A lot of shells 

from Grand Bank, lat. 44° 35’ N., long. 50° 42’ W. (through Captain 
Blatchford). 

93. JAMES G. TARR, Gloucester. Sample of oil from an unknown 
fish. 

94. Capt. G. H. MARTIN, sch. Northern Eagle. Specimens of small 

fish taken at the surface of the sea; and also goose-barnacles (Lepas 
Jascicularis), isopod crustaceans (Idotea), sword-fish parasite (Lernea) 
with hydroids attached, and a smalllobster (Homarus Americanus) ; taken 

between Boon Island and Matinicus Rock, off the coast of Maine. 

95. Captain BAKER, sch. Peter D. Smith. Parasites of the cod 
(4iga psora), young dog-fish (Squalus americanus), and a lump-fish 

¢Cyclopterus lumpus). 

96. THOMAS BURNS, Gloucester. Large specimen of star-fish (Hip- 

pasteria phrygiana), taken 6 miles southeast of Eastern Point Light, 

Cape Ann, 36 fathoms. 

97. Captain BRIGGs GILPATRICK, sch. City of Gloucester. Sample 

of oil from a fish taken on Grand Banks, 300 fathoms. 
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98. EVERETT P. Wonson, East Gloucester. Hydroids, bryozoa, 

and barnacles (Balanus porcatus), large green barnacle (Balanus Hamer‘) ; 

brought in by the sch. Blue Jay, from South Channel, western part of 

George’s Bank. 

99. GEORGE MERCHANT, Jr., sch. Hattie B. West. A very small 

specimen of a goose-fish (Lophius piscatorius), taken off Cape Elizabeth, 

Maine, in a mackerel seine. 
100. Mr. MERCHANT, Rockport. A large specimen of sea-corn (eggs 

of Buccinum), from off Halibut Point, Cape Ann, 45 fathoms. 
101. Capt. JAmES D. MoRRISEY, sch. Alice M. Williams. Two 

specimens of jointed bush-coral (Acanella Normani), from the Western 

Bank, 150 fathoms. 
102. Capt. JOHN GOURVILLE, sch. Rebecca Bartlett. Two hagdons 

(Pufinus anglorum), parasites of codfish (AZga psora), branched sponges 

(Chalina and Isodictya), small spider-crabs (Hyas coarctatus), and stones 

covered with bryozoa; from 43 miles east-northeast of George’s Shoals, 39 

fathoms. 
103. Stwon LE BLANC, sch. Rebecca Bartlett. A star-fish (Crossaster 

papposus), from northern edge of George’s Bank, 35 fathoms. 

104. EDWARD HARVEY, sch. Rebecca Bartlett. Isopod crustaceans 

(Idotea robusta), from George’s Bank. 
105. TimotHy S. Rowe, Gloucester. Specimen of gulf-weed, from 

the Gulf Stream. 
106. Capt. WILLIAM McDONALD, sch. N. H. Phillips. Five speci- 

mens of jointed bush-coral (Acanella Normani), with a new species of 

star-fish attached ; southeast part of Le Have Bank, lat. 42° 40’ N,, 

long. 63° 6’ W., 200 fathoms. 

107. MicHAEL McGutinvy, sch. N. H. Phillips. Specimens of Apor- 

rhais and eggs of sharks, from lat. 42° 44’ N., long. 63° 15’ W., 300 

fathoms, (through Captain Blatchford). 

108. SmitH & OAKES, Gloucester. Bowlder containing fossils, and 
burrowed by Saxicava, from George’s Bank. 

109. PETTINGELL & CUNNINGHAM, Gloucester. A large bowlder, 
similar to the last. 

110. Mrs. Mary E. DAvis, Gloucester. A bowlder filled with fossil 

shells, brought from Banquereau by Henry Crowell. 

111. BenyJAMIN S. BRAZIER, East Gloucester. Egg-cases of Sycoty- 
pus canaliculatus, from Monomoy Beach, and pebbles partly covered 

with bryozoa, from Stellwagen’s Bank. 
112. MARTIN BURBANK, Gloucester. A young lobster (Homarus 

Americanus), from Monhegan Island. 
113. JAMES BATES, East Gloucester. Rough swell-fish (Tetrodon 

turgidus), picked up on the beach at Rocky Neck, Cape Ann. 

114. Capt. WILLIAM THOMPSON, sch. Magic. Stone covered with 

bryozoa, hydroids, and see young horse-mackerel, and jaw of 

striped porpoise. 
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115. CHARLES CoLBy, Gloucester. Star-fish (Hippasteria phrygiana) 

and two pipe- -fish (Syng Apes Sp.), taken 8 miles off Eastern Point, Cape 
Ann. 

116. Crew of sch. Carl Schurz. Two specimens of jointed bush-coral 

(Acanella Normani) and a Chimera plumbea, 2, from 30 miles south of 

Sable Island, 300 fathoms. 
117. A young green turtle (Chelonia mydas), from off Sable Island. 

118. BENJAMIN CLARK, sch. Water Spirit. Vase-shaped sponge 

(Phakellia), from eastern part of Brown’s Bank, 300 fathoms. 

119. THomAS Goopwin, sch. Bellerophon. Fragment of limestone 

containing fossil shells, from Grand Banks, lat. 44° 30/ N., long. 50° 35/ 
W., 85 fathoms. 

120. Crew of sch. Grace C. Hadley. Stone with barnacles and bryo- 

zoa attached, from George’s Bank. 

121. Sch. Carl Schurz. Sword of sword-fish, caught on trawl-lines. 

122. EDWARD R. CHILDS, sch. Mary F. Chisholm. Young green 

turtle (Chelonia mydas), found floating on southeast part of. Le Have 

Bank. 

123. MoRRIS WELSH, sch. Triton. A specimen of finger-sponge 

(Chalina, sp.), from George’s Bank, 50 fathoms. 
124, Capt. B. A. WILLIAMS, sch. Centennial. Scollop shell with bar- 

nacles, bryozoans, and sea-corn upon it; and pebbles with branching 
bryozoans attached. 

25. JOHN H. JELLOW, sch. G. P. Whitman. Three specimens of 
great bush-coral (Primnoa reseda), from Le Have Bank, 250 fathoms; six 

specimens of sea-snails (Lunatia heros), and three valves of the great 

scollop (Pecten tenuicostatus), from George’s Bank, 80 fathoms. 

126. WILLIAM COLLINS. Jaws of a shark, caught off Monhegan 
Island. 

127. Capt. JOHN Q. GETCHELL, Gloucester. Fish parasites, barna- 

cles, shrimps and skates’ jaws, from George’s Bank. 

128. EDWARD W. Hopexkins, Gloucester. A specimen of the great 
spiny spider-crab (Lithodes maia), caught in Harbor Cove, Gloucester, 

1872, and the rock crab (Cancer irroratus), of large size, from Annis- 

quam River, Cape Ann. ' 

129. Capt. J. W. COLLINS and crew, sch. Marion. Six black dogfish 

(Centroscyllium Fabricii) ; wolf-fish (Anarrhichas latifrons) ; 7 radder-fish 

(Palinurichthys perciformis) ; one chimera (Chimera plumbea) ; a grena- 

dier (Macrurus Fabricii) ; a pug-nosed eel, new to science; one Argentina 
new to the coast, and two blue hake (Haloporphyrus viola). Captain 

Collins also brought in Lamarck’s basket-fish (Astrophyton Lamarckit), 

Finmark sea-feather (Balticina Finmarchica), sea-cauliflower (Aleyonium 

multiflorum), and a large and valuable collection of other invertebrates, 

from Banquereau, 200 to 300 fathoms; and about forty specimens ot the 

rarer water birds. 

130. Capt. JoHN McINNIS, sch. M. H. Perkins. Black dogfish (Centro- 
scymnus celolepis), Sable Island Bank, 200 fathoms. 

. 
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131. MARTIN PETERSON and DENNIS THELUENG, sch. William 

Thompson. A large lancet-mouth (Alepidosaurus ferox), grenadier 

(Macrurus Fabricti), black dogfish (Centroscymnus celolepis), and two 

specimens of coral; from 39 miles south-southwest of northwest light 

of Sable Island, lat. 43° 9’ N., long. 60° 13’ W., depth 160 fathoms. 

132. Capt. GEORGE T. CLINTON, sch. Henry Wilson. Barnacles, 
bryozoa, egg-cases of gasteropods and gills of cod; from northeast part 

of Grand Banks, 45 fathoms. 

135. Capt. THOMAS GOODWIN, sch. Elisha Crowell. A new species of 

spiny bush-coral (Acanthogorgia armata V.), from Western Banks, 300 

fathoms. 

134. Capt. BRIGGS GILPATRICK, sch. City of Gloucester. A sucker- 

fish (Remoropsis brachyptera), taken from the gills of a sword-fish. 

130. JOHN S. JAMESON, sch. Henry Wilson. Specimens of branching 

bryozoa, gasteropod egg-cases, and Iceland scollops (Pecten Islandicus) ; 

from the northeast part of Grand Banks, 45 fathoms. 

136. Capt. CHARLES ANDERSON and crew, sch. Alice G. Wonson. 

Black dog-fish (Centroscyllium Fabricit), lamprey (Petromyzon, sp.), para- 

sites of halibut (<d¥ga psora), gorgonian or spiny bush-coral (Acantho- 

gorgia armata), and several species of star-fishes. 

137. FRANK SWEENEY, Gloucester. Parasites-from the gills of a cod- 

fish, from off Kastern Point, Cape Ann. 

138. J. F. DUNCAN, sch. Mary Low. Avery large sponge, from north- 

western part of George’s Bank, 60 fathoms. 

139. JOHN CAPRON, sch. Solomon Poole. <A large collection of branch- 

ing stony bryozoa, from the Grand Banks. 

140. WiLLIAM H. RADCLIFFE, yacht Uncle Sam. Stemmed sea- 

peach (Boltenia Bolteni), taken about 4 miles off Eastern Point, Cape 

Ann. 

141. GEORGE W. Scott, sch. Lizzie. Two species of black dogfish 

(Centroscyllium Fabricii and Centroscymnus ceelolepis), a chimera (Ohi- 

mera plumbea), and rocks covered with hydroids, bryozoans, and barna- 

cles; from lat. 43° 28’ N., long. 60° 10’ W., 300 fathoms. 

142. Capt. JAMES WELCH, sch. Martha and Susan. <A specimen of 

branching sponge (Chalina ?), from the eastern part of George’s Bank, 50 

fathoms, (through Captain Blatchford). 

143. WILLIAM M. GAFFNEY, Gloucester. A rock covered with barn- 

acles and bryozoans, from George’s Bank. 

144. Capt. JOSEPH SHEMELIN, sch. William H. Raymond. Specimens 

of branching sponge (Chalina), barnacles, hydroids, and bryozoans; from 

the western part of George’s Bank, 55 fathoms. 

145. Capt. ROBERT HURLBURT1, Gloucester. Egg-cases of the peri- 

winkle, from Cape Henlopen. 

146. JOHN CONLEY, Gloucester. A specimen of mackerel shark (Lam- 

na, Sp.), taken on a trawl seven miles south-southeast of Eastern Point, 

Jape Ann. 
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147. WILLIAM A. BANSETT, New Bedford, Mass. A pilot-fish (Naw- 
crates ductor). . 

148. Capt. JOHN GOURVILLE and crew, sch. Rebecca Bartlett. Wolf- 
fish (Anarrhichas lupus ?), sculpin (Triglops), young Norway haddock (Se- 

bastes marinus), and also stones covered with barnacles, sponges, and 

scollop shells; from the northeast part of George’s Bank, 65 fathoms. 
149. L.D. Story, Magnolia. A specimen of Argyreiosus vomer, taken 

at Magnolia, Cape Ann. 

150. Joun ATKINSON, Gloucester. Skull ofa codfish (Gadus morrhua), 
found on the beach. 

151. Capt. JoHN Q. GETCHELL, sch. Otis P. Lord. Two specimens 
of hagdons, jaws of barndoor-skate, sea-robin (Prionotus), and shells 

(Cyprina), covered with stemmed sea-peach (Boltenia Bolteni); from 

George’s Bank and off Cape Cod, 46 fathoms. 

152. Capt. ANDREW CURTIS, ship Ida Lilly. Pens of squid from Cadiz 

Bay, Spain, and a :arval lobster (?) taken from the stomach of a bonito. 
153. JcHN KIPPIN, sch. Solomon Poole. Branching sponge (Chalina), 

and stones bored by Saxicava arctica, from Grand Banks, lat. 45° N., long. 
50° W., 34 fathoms. 

154, Capt. JAMES: D. MORRISEY, sch. Alice M. Williams. Chimera 

(Chimera plumbea), black dogfish (Centroscymnus celolepis), two spe- 

cies of eel-like fishes (Simenchelys parasiticus and Synaphobranchus pin. 

natus), and several specimens of jointed bush-coral (Acanella Normant), 

with smal! scollop shells attached; from lat. 43° 18’ N., long. 60° 45’ W., 
150 fathoms, (through Capt. B. F. Blatchford). Captain Morrisey also 

captured a squid eight feet long, but it was lost during rough weather. 

155. Capt. ALFRED SPURR and crew, sch. John F. Wonson. Mussels, 

hydroids, bryozoa, barnacles, and scollops, from the eastern part of 

George’s Bank, 50 fathoms. 
156. JOHN SUTHERLAND, New York City. A land-locked salmon 

(Salmo salar var. sebago,, caught in the Merrimac River. 

157. Capt. GEORGE’ DOUGLASS, sch. Constitution. Lump-fish (Cy- 

clopterus lumpus), dollar-fish (Poronotus triacanthus), rock-eel (Muren- 
oides), moon-fish (Argyreiosus vomer), cunner (Tautogolabrus adspersus), 

pipe-fish (Syngnathus Peckianus), and isopod crustacean (Idotea robusta) ; 

taken on the surface, in Casco Bay, Maine. 

158. HENRY WHITING, sch. Webster Sanborn. A large collection of 

Iceland scollops (Pecten Islandicus) with barnacles, and a brachiopod 

(Rhynchonella psittacea); from Grand Banks, lat. 44° 15’ N., 45 fathoms. 

159. FRED. HILLIER, sch. Alice M. Williams. Two species of eel- 
like fishes (Simenchelys parasiticus and Synaphobranchus pinnatus), and a 

jointed bush-coral (Acanella Normani) with basket-fish (Astrophyton) at- 

tached; lat. 43° 18’ N., long. 60° 45’ W., 150 fathoms, (through Capt. B. 
¥. Blatchford). 

160. Capt. JEROME McDoNnAtDd, sch. G. P. Whitman. Specimens of 

barnacles and a chimera (Chimera plumbea); from Le Have Bank, lat. 

42° 45’ N., 63° 06’ W., 300 “athoms, (through Capt. B. F. Blatchford). 

: 
| 
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161. GEoRGE W. Hoy, sch. Mary F. Chisholm. A species of file-fish 
(Balistes capriscus), taken from the stomach of a halibut, and the axis 
of a sea-pen, from Le Have Bank, 200 fathoms. 

162. Capt. GEO. A. JOHNSON, sch. A. H. Johnson. <A large collec- 

tion of rare fishes, including the grenadier (Macrurus Fabricit), chi- 
mera (Chimera plumbea), two species of black dogfish (Centroscyllium 

and Centroscymnus), wolt-fish (Anarrhichas lupus ?), sucker fish (Remor- 

opsis brachyptera), lamprey (Petromyzon, sp.), &c.; and also jaws of great 

bank-squid (Sthenoteuthis megaptera), eggs of the halibut, a rare sponge, 

sea-pens, shells, and a number of specimens of sea-anemones; from 

Sable Island Bank, lat. 43° 22’ N., long. 60° 40’ W., 280 to 300 fathoms. 
163. Capt. ANDREW CURTIS, ship Ida Lilly. Specimens of cuttle- 

bone from the cuttle-fish (Sepia, sp.?); bay of Cadiz, Spain. 
164. Capt. DANIEL McKinnon, sch. Mary F. Chisholm. Specimens 

of jointed bush-coral (Acanella Normani) and barnacles; Le Have Bank, 

lat. 42° 48’ N., long. 63° 05’ W., 160 fathoms. 
- 165. Capt. Wm. THompson, sch. Magic. Sea-anemones, basket-fish, 

great northern sea-feather (Pennatula borealis), fragment of tree-coral. 

(Paragorgia arborea), sea-urchins, rock bored by Sawxicava arctica, and 

eyes of the grenadier; from Banquereau, 200 fathoms. 

166. Davip Roacu, sch. Lizzie K. Clark. A pipe made from the 

axis of the tree-coral (Paragorgia arborea). 
167. Capt. MattHEW McDoNna LD, sch. Lizzie K. Clark. Well-pre- 

served specimens of chimera ( Givi neaorn plumbea) and an eel-like fish 

(Synaphobranchus pinnatus) ; and, also, the axis of a gold-banded bush- 

coral (Keratoisis ornata), spiny bush-corals (Acanthogorgia armata) and 

jointed bush-coral (Acanella Nor mani), large tube-worm (Protula media), 

shells, sword-fish parasites, great club-sponge (Cladorhiza grandis), 

basket-fish, and egg of shark; from Western Bank, lat. 43° 32/ N., long. 

59° 45’ W., 250 fathoms. 
168. Capt. THOMAS JEWETT, sch. City of Gloucester. A number of 

specimens of a rare sponge, base of a gorgonian coral, axis of a gold- 

banded bush-coral (Keratoisis ornata), great northern sea-feather (Pen- 
natula borealis), spiny sea-feather (Pennatula aculeata), shells, halibut 

parasites (Aga psora), and eel-like fish (Synaphobranchus pinnatus) ; from 

Le Have Bank, 150 fathoms. 

169. Capt. THos. GooDWH, sch. Elisha Crowell. Eyes of fishes, base 

of gorgonian coral, and rare sponge, from Sable Island Bank, 200 fath- 

oms. 
170. Capt. LUKE DEVOE, sch. Epes Tarr. Branching bryozoans and 

gasteropod egg cases from Grand Banks, 100 (?) fathoms. 

171. Capt. CHARLES H. NuTE, sch. Edward E. Webster. Two spe- 

sare say branching bryozoa from the Grand Banks. 

2. Capt. Frrz. J. BABson, Gloucester. Two specimens of surf 

at (Gidemia), taken in Squain River, Cape Ann. 

173. JOHN ATKINSON, Gloucester. Rock showing concentric layers, 

picked up on the beach near Western Avenue, Gloucester. 
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174. Capt. N. McPHEE, sch. Carl Schurz. Fine specimen of the 

gold-banded bush-coral (eratoisis “ornata), great northern sea-feather 

(Pennatula borealis), a pug-nosed eel (Simenchelys parasiticus), eel-like 

fish (Synaphobranchus), halibut parasites (.dfga psora), free-swimming 

ascidian (Salpa), and a warty bush-coral (Paramuricea borealis); from 

Sable Island Bank, lat. 48° 25/ N., long. 59° 50’ W., 300 fathoms; also a 
flying fish (Exocetus, sp.); from lat. 41° 40/ N., long. 62° 28’ W. 

175. ANDREW COLSON, sch. Alice G. Wonson. <A grenadier (Macru- 

rus Fabricii); from near George’s Bank. 

176. Capt. CHAS. ANDERSON and crew, sch. Alice G. Wonson. A 

specimen of tree-coral (Paragorgia arborea) and three specimens of a 
great bush-coral (Primnoa reseda); from near George’s Bank. 

177. GEORGE ALLEN, sch. Schuyler Colfax. Three species of star- 

fish (Hippasteria phrygiana, Solaster endeca, and Crossaster papposus) ; 

black rudder-fish (Palinurichthys perciformis); bunches of spawn of an 

unknown fish, large pebbles taken from the stomach of a cod, a vase- 
shaped sponge, yellow cake-sponge, eggs of Buccinum, small sea- 

cucumbers (Thyonidium elongatum ?), tube-dwelling sea-anemones (Ceri- 

anthus borealis), and a large number of shells of different species ; from 

between Le Have and Western Bank, 75 fathoms. 

178. Capt. DANIEL O’BRIEN, sch. Guy Cunningham. A species of 

horse-mackerel (Oreynus alalonga), taken on a trawl in 250 fathoms, on: 

Grand Banks. (Through Mr. John 8. Bickford.) 

179. GEo. W. Scott, sch. Lizzie. Four great northern sea-feathers. 

(Pennatula borealis); two pug-nosed eels; long-nosed eel (Synapho- 

branchus); dollar-fish (Poronotus), taken from the stomach of a cod; sea- 
spiders; sea-corn (eggs of Buccinwn); halibut parasites; sponges; base 

of gorgonian coral; spawn of undetermined fish; sample of oil from the 

Chimera ; and many specimens of jointed bush-coral (Acanella Normani), 

with pecten shells (Pecten vitreus) attached; from Banquereau, 300 

fathoms. Acknowledgments are also due Mr. Scott for notes taken 

daily during a trip to the banks for halibut. 

180. DANIEL MCEACHERN, sch. Guy Cunningham. A specimen of 

Goode’s cup-coral (Flabellum Goodei), hale on Grand Banks, in 200 
fathoms. 

181. Capt. JOHN GOURVILLE, sch. Rebecca Bartlett. Many speci- 

mens of a rare species of sea-cucumber (Thyonidium elongatum ?), taken 

from the stomach ot a cod; long-rayed sea-rose (Bolocera Tuedie); stone 

barnacles (Balanus porcatus); small crabs (Hyas coarctatus); and two 

young gadoid fishes; from eastern George’s Bank, 50 fathoms. 

182. JOHN JELLOW, sch. Laura Nelson. Fragments of gold-banded 

bush-coral (Keratoisis ane from Le Have Bank, 200 fathoms. 

183. EDWARD McQuINN, Gloucester. Specimen of sucker-fish (Remo- 

ropsis brachyptera), brought in by sch. W. H. Perkins, from Grand Banks, 

250 fathoms. (The fish had fastened itself to a rock that came up on 

the trawl.) 

| 
| 
| 
| 
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184, Capt. ZADOCK HAWKINS, sch. Gwendolen. A Lamarck’s basket- 
fish (Astrophyton Lamarckii), variegated serpent-star (Ophiopholis acu- 

leata), two specimens of black rudder-fish (Palinurichthys perciformis), 

one slime-eel (Myaine glutinosa) found hanging to the vessel’s side, small 

crabs (Hyas coarctatus), star-fish (Ctenodiscus crispatus), warty sea-rose 

(Urticina nodosa), halibut parasites (4fga psora), and a number of spe- 

cies of shells, bryozoa (Tubulipora crates), sea cauliflower (Aleyonium 

multiflorum); from St. Peter’s and Le Have Banks, 150 to 350 fathoms; 
also, interesting specimens of rock covered with animal life. 

185. RICHARD HERRING, sch. William H. Raymond. <A specimen of 

the gray gannet (?) and specimens of rocks; from northeastern part of 
George’s Bank. 

186. JOSEPH P. SHEMELTIA, sch. William H. Raymond. Five species 

of water birds; brought in alive from George’s Bank. 
187. Capt. A. Smuons, sch. Defiance. A living specimen of sea-robin 

(Prionotus, sp.); from ‘“ The Brewsters,” 10 fathoms. 

188. EVERETT P. Wonson, East Gloucester. Specimen of the great 

spiny spider-crab (Lithodes maia) and rocks covered with shells, sponges, 
and barnacles; from Middle Bank. 

189. Capt. CHRISTIAN OLSEN and crew, sch. William Thompson. Four 

basket star-fish, sea-pumpkin (Pentacta frondosa), goose barnacles (Le- 

pas), from surface, halibut parasite, long-nosed eel (Synaphobranchus), 

lamper-eel (Petromyzon), and rocks filled with fossil shells, and others 

showing ‘“‘honey-comb” structure; from Le Have Bank, 150 fathoms. 

190. Capt. Jonn Q. GETCHELL, sch. Otis P. Lord. A large number 

of rocks covered with barnacles, shells, sponges, hydroids, bryozoa, &e. 

Also, a large specimen of sponge, branching sponge (Chalina), stone 

barnacles (Balanus poreatus), small sea-cucumber (Thyonidium elonga- 

tum?), and a rosy, many-rayed star-fish (Crossaster papposus); from lat. 

41° 56’ N., long. 66° 25’ W., 48 fathoms. 

191. THoMAS JEWETT, sch. City of Gloucester. A sea-anemone and 

large pug-nosed eel; from southeast Le Have Bank, 300 fathoms. 

192. Capt. JosEPH W. CoLLIns, sch. Marion. Two species of skates, 
new to America; Chester’s hake (Phycis Chesteri), taken from the stom- 

ach of a cod; blue hake (Haloporphyrus viola), lamper-eel (Petromyzon), 
long-nosed eel (Synaphobranchus), eggs of skate, star-fish, great northern 

sea-feather (Pennatula borealis), tube dwelling sea-anemone (Cerianthus 
borealis), warty sea-rose ( Urticina nodosa), scollop shells, massive sponge 
(Halichondria?), and also three species of water birds; from lat. 43° 55/ 

N., long. 58° 47’ W., 175 to 300 fathoms. 
193. Capt. JAMES D. MoRRISEY, sch. Alice M. Williams. Eight speci- 

mens of jointed bush-coral (Acanella Normani); from Le Have Bank, 200 
fathoms. 

194, Capt. W. H. GREENLEAF and crew, sch. Chester R. Lawrence. 
Five specimens of great bush-coral (Primnoa reseda) and one of tree-coral 
(Paragorgia arborea); from Banquereau, lat. 44° 24’ N., long. 54° 12’ W., 

150 fathoms. 
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195. Maj. DAvip W. Low, Glougester. A collection of fossil-bearing 

rocks from George’s Bank. 
196. WiLLIAM RILEY, sch. Grace C. Hadley. A living specimen of 

fulmar petrel, taken on a hook on the eastern part of George’s Bank. 
197. WILLIAM H. BATSON, sch. Marion. Base of great bush-coral 

(Primnoa reseda); from eastern part of Banquereau, 150 fathoms. 

198. Jon. MENEZES, Gloucester. A specimen of herring-gull taken in 

Gloucester Harbor. 
199, Capt. PETER JOHNSON, sch. John Smith. Eggs of Buccinum, 

small sea-cucumber (Thyonidiwm elongatum ?) taken from the stomach of 

a cod, shells (Pecten, Terebratulina, Velutina laevigata, Modiola modiolus, 

Anomia aculeata), parasite of cod (Aga psora), stone barnacles (Balanus 

porcatus), rosy, many-rayed star-fish (Crossaster papposus), and young 

gadoid fishes, compound ascidian (Amorecium glabrum); from south- 

eastern part of George’s Bank, 45 fathoms. 
200. EVERETT P. Wonson, East Gloucester. A sponge, eggs of — 

undetermined fish, star-fish (Crossaster papposus), and a rock covered 

with shells, sponges, and bryozoans. Brought in by Capt. Anderson, 

sch. Farragut, from eastern part of George’s Bank, 60 fathoms, 

201. Capt.Gno. A. JOHNSON, sch. Augusta H. Johnson. A small speci- 

men of black dog-fish (Centroscyllium Fabricii), pug-nosed eel, long-nosed 

eel (Synaphobranchus), several specimens of a rare barnacle (Scalpellum), 

eges of skate, beak of squid, and hairy cake-sponge (Trichostemma 

hemisphericum); from Le Have Bank, 300 fathoms. (Through Captain 

Blatchford.) 

202. CUNNINGHAM & THompson, Gloucester. A large sponge from 

Le Have Bank. 
203. T. J. KNOWLES, Gloucester. A large hake’s sound (dried) from 

a 35-pound fish. 

204. Frep. A. PEARCE, Gloucester. Five specimens of star-fish (Htp- 

pasteria phrygiana), rock covered with shells, &e., and a small bill-fish. 

Brought in by Capt. MeComisky, sch. Wachusett, from Western Bank. 

205. JAMES DEVAN, Gloucester. Base of an interesting coral from 

the extreme eastern part of George’s Bank, 180 fathoms. 
206. Capt. D. McKINNOoN and crew, sch. Mary T. Chisholm. Rare 

barnacles (Scalpellum), jointed bush-coral (Acanella Normani), eggs of 

skate, stickleback (Gasterosteus biaculeatus), and three specimens of the 

long-nosed eel (Synaphobranchus); from southeast Le Have Bank, 300 

fathoms. 
207. DANIEL McINTIRE, Gloucester. Specimens of gypsum from near 

the mouth of the river St. Lawrence. 

208. Capt. Joon GOURVILLE, sch. Rebecca Bartlett. Two species of 

sea-cucumbers, pale sea-orange (Psolus phantapus), star-fish (Solaster 

endeca ?), eggs of undetermined fish, and a mass of bottom formation; 

from Eastern George’s, 45 fathoms. 
209. Crew of sch. Northern Star. A great spiny spider-crab (Lithodes 

maia); from four miles off Eastern Point, 35 fathoms. 

d 
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210. Capt. GEORGE H. MARTIN, sch. Northern Eagle. Several speci- 

mens of lump-fish (Cyclopterus lumpus), atwo-spined stickleback ( Gasteros- 

teus biaculeatus), Fundulus sp., four-bearded rockling (Hnchelyopus cim- 

brius, young,) and an Isopod crustacean (Idotea robusta); taken on the 
surface near Monhegan Island, Maine, in October. 

211. JOHN CONLEY, Gloucester. <A specimen of finger-sponge (Cha- 

lina), attached to a brick; from four miles off Eastern Point, Cape Ann, 
do fathoms. 

212. DANIEL McEACHERNY, sch. Guy Cunningham. Specimen of the 

great northern sea-feather (Pennatula borealis), star-fish (Ctenodiscus 

crispatus), pectens, new hermit-crabs (Parapagurus pilosimanus), basket 

Star-fish (Astrophyton), large clustered sea-flower (Epizoanthus paguri- 

phila), egg-cases of undetermined animal, parasites of halibut (ga 

psora), a sucker-fish (emoropsis brachyptera), eggs of undetermined fish, 

Iceland scollop (Pecten Islandicus), and four specimens of an undeter- 

mined species of fish; from lat. 42° 40’ N., long. 63° 6’ W., 250 fathoms. 
(Through Capt. B. F. Blatchford.) 

213. Mr. GrorGE W. Scort, sch. Lizzie. A large specimen of the 
Finmark sea-feather (Balticina Finmarchica), three specimens cf Scal- 
pellum, Goode’s cup-coral (Flabellum Goodei), warty sea-rose (Urticina 

nodosa), great club-sponge (Cladorhiza grandis), compound ascidian 

(Leptoclinum albidum), a grenadier (Macrurus Fabricit), and sea-spiders 

(Pycnogonum littorale); from lat. 42° 44’ N., long. 65° 54’ W., 350-400 

fathoms. (Through Capt. B. F. Blatchford.) 

214, JOSEPH P. SHEMELIA, sch. William H. Raymond. Small sea- 

cucumbers (Thyonidium elongatum ?), yellow cake-sponge, parasites of 

cod (Afga psora), large pecten shell, red spider-crabs (Hyas araneus), 

rock-erabs (Cancer irroratus), rare, webbed star-fish (Pteraster pulvillus), 
eggs of undetermined fish, young hake, and a number of young fishes of 

different species; from northeast George’s, 47 fathoms. . 

215. THoMAS BurRNS, Gloucester. Specimen of gull (Larus Delawar- 

ensis), taken in Gloucester Harbor. 
216. M. R. PETERSON, sch. Guy Cunningham. Gold-banded bush- 

coral (Keratoisis ornata), with a large bunch of barnacles attached, from 

lat. 42° 48’ N., long. 63° 9’ W., 250 fathoms. Also fossil shark’s tooth 
from South Carolina. 

217. FRANK MARBLE, East Gloucester. A finger-sponge (Chalina), 

spawn of undetermined fish, and a king-fish (Menticirrus nebulosus) from 
the stomach of a cod; from off Norman’s Woe, Cape Ann, 10 fathoms. 

218. Capt. CHARLES ANDERSON and crew, sch. Alice G. Wonson. 

A specimen of sponge, bases of two species of bush-coral (Primnoa reseda 

and Acanella Normani), great northern sea-feather (Pennatula borealis), 

variegated serpent-star (Ophiopholis aculeata), large sea-anemones and a 

sucker-fish (Remoropsis brachyptera); from near George’s Bank, 150 

fathoms. 
219. Capt. R. H. HURLBURT, assisted by Capt. R. N. MORRISON and 

S. Miss. 59 51 
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crew, sch. Laura Nelson. Eight specimens of jointed bush-coral (Aca- 

nella Normani,) large-flowered coral (Anthomastus grandiflorus), warty 

sea-rose (Urticina nodosa), hemispherical papillose ascidian, Lamarck’s 

basket-fish (Astrophyton Lamarckii), twining serpent-star (Astrochela: 
Lymani), clear scollop (Pecten vitreus), scaly worm (Hunoa spinulosa), 

sea worm (Leodice vivida), terebelloid worm, slender. tubed, serpuloid 

worm, and, also, a large collection of the rarer deep-water fishes. 

220. Capt. JOHN MCKINNON, sch. R..B. Hayes. A great spiny spider- 

crab (Lithodes mata), from 25 miles east by south of Eastern Point, Cape 
Ann, 45 fathoms. 

221. JOHN DULANEY, Gloucester. A specimen of sea-cucumber, from 
two and one-half miles off Eastern Point, Cape Ann, 18 fathoms. 

222. Capt. JOHN Q. GETCHELL, sch. Otis P. Lord. Star-fish (Cross- 
aster papposus), Stone barnacles (Balanus porecatus), small sea-cucumbers 

(Thyonidium Dubenti?, Thyonidium elongatum ?), Iceland scollop (Pecten 

Islandicus), and young dogfish (Squalus americanus); from lat. 41° 56/ 

N., long. 66° 37’ W., 44 fathoms. 

223. Capt. WILLIAM THOMPSON and crew, sch. Magic. Specimens 

of Lamarck’s basket star-fish (Astrophyton Lamarckii), joimted bush-coral 

(Acanella Normani), warty sea-rose ( Urticina nodosa), red sea-rose ( Urti- 

cing crassicornis), Finmark sea-feather, (Balticina Finmarchica), great 

northern sea-feather (Pennatula borealis), arctic velvet. star-fish (Ar- 

chaster arcticus), feather-star (Antedon Eschrichtii), variegated serpent- 

star (Ophiopholis aculeata), sponges (Phakellia ventilabrum), and a large 

fragment of tree-coral (Paragorgia arborea), a scaly worm (Hunoa spinu- 
losa), compound ascidian (Amorecium glabrum); from 50 miles east of 

the East Light of Sable Island, 280 fathoms. 

224. Capt. MATTHEW MCDONALD, sch. Lizzie K. Clark. Finmark 

sea-feather (Balticina Finmarchica), with sea-anemones (Urticina) at- 

tached, and a number of shells; from southeast of Sable Island, 170 
fathoms. 

225, JAMES and JOHN D. MCDONALD, sch. Addison Center. An old- 
fashioned iron kettle, hauled up from the bottom, near Halifax, N. 8. 

226. Capt. N. MCPHEE and crew, sch. Carl Schurz. <A rare species 

of Gorgonian, or bush-coral, (Anthothela grandiflora), attached to which 

were several scaly worms, new to the American coast; also a great club- 

sponge (Cladorhiza grandis), Finmark sea-feather (Balticina Finmar- 

chica), great northern sea-feather (Pennatula borealis), Goode’s cup-coral 

(Flabellum Goodei), shell with small, warty sea-roses (Urticina nodosa) 

attached, jointed bush-coral (Acanella Normani), Lamarck’s basket-fish 

(Astrophyton Lamarckii), variegated serpent-star (Ophiopholis aculeata), 

parasites of halibut (ga psora), two pug-nosed eels, and a lamper-eel 

(Petromyzon) ; from near Sable Island Bank. 

227. Capt. M. W. CALDERWOOD, sch. Josie M. Calderwood. Perfo- 
rated rocks with sponge and shells attached ; from lat. 43° 22’ N., long. 

62° 23’ W., 68 fathoms. 
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228. Capt. THOMAS Goopwin, sch. Elisha Crowell. A large specimen 
of the lancet-mouth (Alepidosaurus ferox); from Le Have Bank, 200 to 
250 fathoms. 

229. Capt. Z. HAWKINS and crew, sch. Gwendolen. Specimens of flesh- 
colored soft coral (Alcyonium carneum), tree-coral (Paragorgia arborea), 

an eel-pout (Zoarces), lamper-eel (Petromyzon), long-nosed eel (Synapho- 
branchus pinnatus), an embryo shark cut from the egg, Lamarck’s basket- 

fish (Astrophyton Lamarckii), large cluster sea-flower (Epizoanthus pa- 

guriphila), a new hermit-crab (Parapagurus pilosimanus), and a fragment 
of a hydroid (Tubularia indivisa) ; from lat. 42° 23’ N., and long. 62° 20/ 
W., to 63° 20’ W., 300 to 400 fathoms. 

230. Capt. WILLIAM E. Swent, sch. Grace C. Hadley. Sea-cucum- 

bers (Thyonidium Dubenii), star-tish, and parasites of cod (Aga psora) ; 

from lat. 42° 47’ N., long. 65° 30’ W., 55 fathoms. 
231. Capt. CHRIS. ANDERSON, sch. Solomon Poole. <A large collec- 

tion of hydroids (Sertularella polizonias var. robusta), bryozoa (Idmonea 

atlantica, Caberea Ellisii, Cellularia ternata var. gracilis), large green 

barnacles (Balanus Hameri), sponges (Isodictya palmata), a sabelloid 

worm (Potamilla reniformis), creeping coral (Cornulariella modesta), com- 

pound ascidians (Leptoclinum albidum, Amorecium glabrum), stemmed 

sea-peach (Boltenia Bolteni), and Ascidiopsis complanatus ; from 15 miles 
east of Pollock Rip light-ship, 65 fathoms. 

232. Capt. Firz J. BABSON, Gloucester. A specimen of duck (Harelda 

glacialis) in fine plumage ; shot in Squam River, Cape Ann. 

233. GEORGE K. ALLEN, sch. M. H. Perkins. A spiny bush-coral 

(Acanthogorgia armata), Funiculina armata, branching sponge, great 

northern sea-feather (Pennatula borealis), spiny sea-feather (Pennatula 

aculeata), Finmark sea-feather (Balticina Finmarchica), warty sea-rose 

(Urticina nodosa), compound ascidian (Leptoclinum albidum), blue hake 

(Haloporphyrus viola), two long-nosed eels (Synaphobranchus pinnatus), 

and a pug-nosed eel; from 40 miles southwest of the northwest light 

of Sable Island, 300 to 400 fathoms. 

234. Capt. GEORGE A. JOHNSON, sch. Augusta H. Johnson. Four 

specimens of the pug-nosed eel, two of which were taken alive from a 

large cavity which they had excavated along the backbone of a halibut 

near the tail, long-nosed eel (Synaphobranchus pinnatus), skipper (Scom- 

bresox saurus), egg of Chimera plumbea (?), Lamarck’s basket-fish (As- 

trophyton Lamarckii), and jointed bush-coral (Acanella Normant), bryozoa 

(Cellaria fistulosa), large shrimp (Pandalus borealis), spiny, round sponge 

(Dorvillia echinata), creeping coral {Cornulariella modesta) ; from lat. 42° 

47’ N., long. 63° 10’ W., 375 fathoms. 
235. Capt. JAMES D. Morrisey, sch. Alice M. Williams. Baird’s 

devil-fish (Octopus Bairdii), branching-sponge, jointed bush-coral (Aca- 

nella Normani), Lamarck’s basket-fish (Astrophyton Lamarckti), deep- 

water star-fish (Archaster Andromeda), Alcyonium carneun, large flowered 
coral (Anthomastus grandifiorus), great sea-cucumber (Pentacta frondosa), 
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eggs of shark, eggs of unknown fish attached to Acanella, and parasite 
of halibut (4fga psora); from lat? 43° 25’ N., long. 60° 20/ W., 170 
fathoms. 

236. Capt. PETER HAMLIN, sch. Andrew Leighton. A lancet-mouth 

(Alepidosaurus ferox) and a pug-nosed eel ; from lat. 42° 45/ N., long. 639 

W., 195 fathoms. 

237. Capt. JOSEPH W. COLLINS and crew, sch. Marion. One speci- 

men of the grenadier (Macrurus Fabricii), three black dog-fish (Centro- 

scyllium Fabricit), two black dog-fish (Centroscymnus ceelolepis), two lan- 

cet-mouths (Alepidosaurus ferox), four chimeras (Chimera plumbea), two 
lamper-eels (Petromyzon, sp.), one aretic dab (Hippoglossoides), one pug- 

nosedeel, one blue hake (Haloporphyrus viola), and an undetermined eel- 

like fish. Among the invertebrates were a comatula (Antedon Sarsii?), 

three Finmark sea-feathers (Balticina Finmarchica), one great northern 

sea-feather (Pennatula borealis), nineteen spiny sea-feathers (Pennatula 

aculeata), one undetermined sea-pen, nine sea-anemones, and thirteen 

specimens of a rare species of barnacle (Scalpellum). These specimens 

were from several localities on the Fishing Banks. 

238. Capt. J. FRANK DUNTON, sch. Mary Low. A fine specimen of a 

vase-sponge, from the southwest part of Sable Island Bank; lat. 43° 9’ 

N., 55 fathoms. (Through Procter Brothers.) 

239. Capt. Wm. H. GREENLEAF and crew, 'sch. Chester R. Lawrence. 
One specimen of blue hake (Haloporphyrus viola), long-nosed eel (Syna- 

phobranchus pinnatus), pug-nosed eel, lamper-eel, (Petromyzon sp.), great 

northern sea-feather (Pennatula borealis); Goode’s cup-coral (Flabellum 

Goode), bush-corals (Acanthogorgia armata, Anthothela grandiflora, and 
Anthomastus grandiflorus), WLamarck’s basket-fish (Astrophyton La- 

marckii) ; also a sea-anemone, terebelloid worm, great club-sponge (Cla- 

dorhiza grandis), and a new eoral. 
240. Capt. THomAS F. HopGpon and crew, sch. Bessie W. Somes. 

Specimens of jointed bush-coral (A canella Normant), a branching-sponge, 

great northern sea-feather (Pennatula borealis), spiny sea-feather (Pen- 

natula aculeata), Finmark sea-feather (Balticina Finmarchica), warty sea- 

roses (Urticina nodosa), barnacles (Scalpellum), parasites of halibut (dga 

psora), shells, sponges, and a red velvet star-fish (Archaster Parellii) ; 
from lat. 43° 34’ N., long. 49° W., 60 fathoms. 

241. Capt. CRIs. OLSEN and crew, sch. William Thompson. A large 

annelid called the sea-mouse (Aphrodita aculeata), eggs of a gastropod 

mollusk (Buccinum undatum), rosy, many-rayed star-fish (Crossaster pap- 
posus), Hyatt’s bob-tailed squid (Rossia Hyatti), and rocks covered with 

worms and hydroids (Sertularia abietina, Sertularella tricuspidata); from 

lat. 44° 20’ N., long. 59° W., 60 fathoms. 
242. Capt. DANIEL McKinnon and crew, sch. Mary F. Chisholm. 

Great northern sea-feather (Pennatula borealis), Finmark sea-feather 
(Balticina Finmarchica), with sea-anemone (Urticina), great spiny spider- 

crab (Lithodes maia), four Lamarck’s basket-fish (Astrophyton Lamarckit), 
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two deep-water star-fish, fragment of a tree-coral (Paragorgia arborea), 
a slime-eel (Jlyxine glutinosa), lamper-eel (Petromyzon sp.), and a young 

Norway haddock (Sebastes); from lat. 43° 15’ N., long. 60° 20’ W., 350 
fathoms. 

243. J. MURPHY, sch. Gertie E. Foster. A fine specimen of sponge, 
from lat. 42° 16/ N., long. 64° 50’ W., 200 fathoms. 

244, ISAAC BUTLER, Sch. Esther Ward. Three specimens of a basket- 
star-fish (Astrophyton Agassizii), parasites of cod, (ga psora), sea- 

mouse (Aphrodita aculeata), taken from the stomach of a cod, tlesh- 

colored soft coral (Alcyonium curneum), and two specimens of a papillose, 

yellow cake-sponge; from Brown’s Bank, 52 fathoms. 

245. JOHN DANFORTH, Gloucester. A flesh-colored soft coral (Alcy- 
onium carneum), and a large worm from the shore above low-water mark. 

246. IsAAc 8S. HEWETT, sch. J. J. Clark. A large cluster of stone 
barnacles (Balanus porcatus), from northern edge of Middle Bank, 50 
fathoms. 

247. Capt. R. MORRISON and crew, sch. Laura Nelson. <A sucker- 
fish (Petromyzon sp.), found clinging to the side of a hake, a frag- 

ment of tree coral (Paragorgia arborea), large flowered sea-feather ( Vir- 

gularia grandiflora), and papillose, yellow cake-sponges; from Le Have 

Bank, lat. 42° 32’ N., long. 64° 194’ W., 300 fathoms. 

248. DANIEL MCEACHERN, sch. Guy Cunningham. Specimens of sea- 

anemones, a yellow cake-sponge, nipple sponge (Polymastia), a slime-eel 

(Myxine glutinosa), and a small lamper-eel (Petromyzon sp.), bryozoa 

(Idmonea atlantica, Cellaria fistulosa), sea-potato (Ascidia mollis), lamp- 

shell (Terebratulina septentrionalis), common clustered sea-flower (Epizo- 
anthus Americanus); from lat. 42° 56’ N., long. 63° 4’ W., 75 fathoms. 

249. GEORGE W. Scort, sch. Edwin C. Dolliver. <A fine specimen 

of the blue hake (Haloporphyrus viola), Chester’s hake (Phycis Chesteri), 

a small catfish (Anarrhichas sp.), eggs of black dog-fish, a pug-nosed eel, 

five long-nosed eels (Synaphobranchus pinnatus), a chimera (Chimera 

plumbea), scaly worm (Hunoa spinulosa), devil-fish (Octopus), great 

northern sea-feather (Pennatula borealis), spiny sea-feather (Pennatula 

aculeata), Finmark sea-feather (Balticina Finmarchica,) fragment of gold- 

banded bush-coral (eratoisis ornata), jointed bush-coral (Acanella Nor- 
mani), flesh-colored soft-corals (Alcyoniwm carneum), sea-cauliflower 

(Aleyonium multiflorum), Lamarck’s basket-fish (Astrophyton Lamarckit), 

and shells; from lat. 43° 23’ N., long. 60° 16’ W., 300 fathoms. <Ac- 

knowledgments are also due Mr. Scott for a daily log of the entire trip. 

250. Capt. JOHN Q. GETCHELL, schr. Otis P. Lord. Two specimens 
of finger-sponge (Chalina), flesh-colored soft coral (Alcyonium carneuin), 

and a fragment of rock from Brown’s Bank, lat. 42° 50’ N., long. 65° 
10’ W., 53 fathoms. Also a great spiny spider-crab (Lithudes maia), 

from lat. 43° 15’ N., long. 69° 50’ W., 70 fathoms. 

251. H. C. Moors, sch. Chester R. Lawrence. Tusk of a walrus, 

found on the coast of Newfoundland. 
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252. J. LAKEMAN, Gloucester. A large specimen of the great spiny 
spider-crab (Lithodes maia); from tnknown locality. 

253. Capt. WILLIAM SWEET, sch. Grace ©. Hadley. <A fine specimen 

of a branching bryozoan, a star-fish. and a Norway haddock (Sebastes 
marinus); from George’s Bank, 55 fathoms. 

254. JAMES GORDAN, sch. Carl Schurz. A number of specimens of | 

the jointed bush-coral (Acanella Normant), scallop shells (Pecten vitreus), 

star-fish. and egg-cases of undetermined animal; from Le Have Bank. 
255. EpGAR 8S. Scort and GEORGE A. SANDERS, sch. Hattie N. 

Reed, Capt. Arthur C. Whalen. A china pitcher of foreign workman-_ 
ship on which was growing a large bunch of stone barnacles (Balanus 

porcatus) ; taken on a trawl on the southeastern part of Jeffrey’s Bank, 
75 fathoms. (Through Procter Brothers.) 

256. JOHN McDOoUGAL, sch. Polar Wave. Four specimens of a rare 
pelagic fish (Scopelus sp.), washed aboard during a storm, in lat. 429 17/ 

N., long. 63° 30/ W., and a long-spined velvet-star (Archaster tenuispinus.) 

257. GEORGE K. ALLEN, sch. Procter Brothers. Four specimens 
of Norway haddock (Sebastes sp.), three small codfish (Gadus morrhua), a 
number of stomachs of haddocks, several specimens each of two species of 

star-fish (Solaster and Ctenodiscus), slender purple star-fish (Leptasterias 

compta), feather-star (Antedon Eschrichtii), green sea-egg (Strongylocen- 

trotus Drébachiensis), a crab (Hyas coarctatus) taken from the stomach 

of a cod, flesh-colored soft coral (Alcyonium carneum), variegated ser- 
pent-star (Ophiopholis aculeata), Lamarck’s basket-fish (Astrophyton La- 

marckii), several species of shells, sea-cauliflower (Alcyonium multi- 

florum), two hydroids (Campanularia verticellata), Ascidiopsis compla- 

natus, hairy cake-sponge (Trichostemma hemisphericum), smooth, round 

sponge, hairy cake-sponge (Zethya), nipple sponge (Polymastia, hispid 

species), and four specimens of an undetermined invertebrate; from 7 

to 10 miles southeast of Little Hope Light, Nova Scotia, 35 to 60 fathoms. 
258. Capt. PETER HAMLIN and crew, sch. Andrew Leighton. <A large 

specimen of a ghost-fish (Cryptacanthodes maculatus); from lat. 42° 45/ 

N., long. 63° 20’ W., 200 fathoms. 
259. Capt. N. MurPHY, sch. Franklin 8. Schenck. <A large specimen 

of sea-anemone; from Jeffrey’s Bank. 

260. BENJAMIN MoRAN, Gloucester. The pectoral bone of a fish 

called by fishermen the ‘ singing-fish” ; taken near Buenos Ayres, 8. A., 

in 16 fathoms of water. 

261. Capt. THOMAS GOODWIN and crew, sch. Howard. A large speci- 

men of the great northern sea-feather (Pennatula borealis), long-nosed 

eel (Synaphobranchus pinnatus), star-fish (Hippasteria), and a rock; from 

lat. 42° 40’ N., long. 60° 50’ to 55’ W., 200 to 500 fathoms. 
262. Capt. THomas F. HopGpon and crew, sch. Bessie W. Somes. 

A great northern sea-feather (Pennatula borealis), massive sponge (Ha- 

lichondria?), Earll’s many-rayed star-fish (Solaster Earllii); from Le 

Have Bank. 

a 

— 

—¥ 
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263. Capt. JAMES D. MorRISEY and crew, sch. Alice M. Williams. A 
small pelagic fish (Scopelus sp.), washed aboard during a storm. Also, 

two rocks, from lat. 43° 25’ N., long. 61° 25’ W., 200 fathoms. 

264. ANGUS MCNEIL, sch. anion! A poribi of the skull and tusks 

of a walrus, hooked up on a trawl, in 75 fathoms of water; lat. 42° 53/ 
N., long. 63° 05’ W. 

265, Capt. JOSEPH W. COLLINS and crew, sch. Marion. A smooth 
bob-tailed squid (Rossia sublevis), Baird’s devil-fish (Octopus Bairdii), 

five specimens of the great northern sea-feather (Pennatula borealis), a 
pug-nosed eel (Simenchelys parasiticus), a slime-eel (Myxine glutinosa), 

and eggs of Chimera (?); from lat. 42° 49’ N., long. 62° 57’ W., 200 to 
300 fathoms. 

266. Capt. DANIEL MCKINNON and crew, sch. Mary F. Chisholm. 
'' Two specimens of lamprey-eels (Petromyzon), stone barnacles (Balanus 
porcatus), and jointed bush-coral (Acanella Normani); from lat. 43° 14/ 

N., long. 62° 45’ W., 55 fathoms. 

267 . Captain and Ze of sch. Ida May. A specimen of the great spiny 

spider-crab (Lithodes maia); from 7 miles off Eastern Point, 35 fathoms. 

268. CHARLES RUCKLEY, sch. William H. Oakes. <A blue hake (Halo- 

porphyrus viola), two specimens of Scopelus sp., a sand launce (Ammodytes 

sp.), four spiny sea-feathers (Pennatula aculeata), a Finmark sea-feather 

(Balticina Finmarchica), a deep-water star-fish (Asterias stellionura), a 

soft-coral (Aleyonium carneum), sea-cauliflower (Alcyonium multiflorum), 

jointed bush-coral (Acanella Normani), shells, and sea-anemones; from 

latitude 44° 8’ N., long. 53° 20’ W., 300 fathoms. 

269. THOMAS Lae, sch. William i. Oakes. <A very rare goggle-eyed 

squid (Desmoteuthis funerianeay taken with a gaff from the vessei’s deck, 

on the northern edge of the Gulf Stream, long. 55° W. Not known be- 
fore from this coast. 

270. GEORGE W. Scott, sch. Edwin C. Dolliver. A large deep-water 
skate (Raia granulata), the second specimen obtained, two other skates 

(Raia radiata), two monk-fish (Lophius piscatorius), Finmark sea-feather 

(Balticina Finmarchica), and two tube-dwelling sea-anemones (Cerianthus 

borealis); from 36 miles southeast by east of N. E. light of Sable Island, 

90 to 150 fathoms. 

271. Capt. WILLIAM SWEET, sch. Grace C. Hadley. A young Nor- 

way haddock (Sebastes), slender purple star-fish (Leptasterias compta), 

red spider-crab (Hyas araneus), small sea-cucumber (Thyonidium Du- 

benii?), tree-coral (Paragorgia arborea), finger-sponge, red sea-roses ( Ur- 

ticina crassicornis), twining serpent-star (Astrochele Lyman), variegated 

serpent-star (Ophiopholis aculeata), yellow cake- ‘Sponge, crab, and worms; 

Ze Brown’s Bank, 70 fathoms. 
272. Marr. RYAN and others, sch. Lizzie, Capt. R. Grant. Two 

specimens of a tube-dwelling sea-anemone (Cerianthus borealis), two soft 

corals (Alcyonium carneum), sea-cauliflower (Alcyoniwm multifiorum), a 
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star-fish (Ctenodiscus), and two pelagic fishes (Scopelus sp.), washed 

aboard during a storm; from the Grand Banks. 
273. ADDISON Gott, Rockport, Mass. .A fragment of limestone con- 

taining iron and perforated by Sawxicava arctica; brought up on George’s 

Bank, in 1876, by the sch. Rival, of Gloucester. 
274, Mr. ELDRIDGE, Woodbury, Mass. A vertebra of a whale, hooked 

up in Ipswich Bay. (Through Mr. Wm. Oakes.) 

275. Capt. GEORGE H. MARTIN and crew, sch. Northern Eagle. A 

large-headed eel-pout (Zoarces sp.), the second specimen procured, and 
a common eel-pout (Zoarces anguillaris), several skates, and many shells 

and star-fish representing several species; from Ipswich Bay, 9 to 16 

fathoms. 

276. Capt. CHRIS. OLSEN and crew, sch. William Thompson. Four 
large specimens of soft coral (Aleyonium carneum), sea-cauliflower (Al- 

cyonium multiflorum), tube-dwelling sea-anemone (Cerianthus borealis), 

-and a number of Lamarck’s basket-fish (Astrophyton Lamarckii); from 
Grand Banks, 150 fathoms. 

277. Capt. 8S. J. MARTIN, East Gloucester. A young catfish (Anar- 

rhichas sp.); from Ipswich Bay, 10 fathoms. 

278. JAMES HANSON, sch. Sarah P. Ayer. A fine specimen of tree- 

coral (Paragorgia arborea), to the enlarged base of which is attached a 

large cluster of stone barnacles (Balanus porcatus); from near George’s 

Bank, 135 fathoms. 3 
279. Capt. John Q. GETCHELL, sch. Otis P. Lord. Several young 

Norway haddock (Sebastes), five sand-launces (Ammodytes), two stemmed 
sea-peaches (Boltenia Bolteni), parasites of cod (Afga psora), sand-dol- 

lars, red spider crabs (Hyas coarctatus), pale sea-orange (Psolus phan- 

tapus), small sea-cucumbers (Thyonidium elongatum?), a red sea-rose 

(Urticina crassicornis), big-rayed sea-rose (Bolocera Tuedie), two fine 

specimens of finger-sponge (Chalina), ascidian (Molgula retortiformis), 

and a large collection of rocks covered with shells, hydroids (Sertularia 

abietina, Clytia), bryozoans, and sponges; from Brown’s Bank. 
280. Capt. R. H. HURLBURT, sch. Sultana. A large specimen of a 

hydroid, several large pecten shells, ascidians, common star-fish (As- 

terias vulgaris), worm (Thelepus cincinnatus), great sea cucumber (Pen- 

tacta frondosa), stemmed sea-peach (Boltenia Boltent), spawn of unknown 

fish, and four large mussel-shells covered with hydroids (Diphasia fallax), 

bryozoans, and barnacles, yellow cake-sponge; also, mackerel (Scomber 

scombrus) and cunners (Tautogolabrus adspersus) taken fromthe stomachs 

of cod (Gadus morrhua); from northeast part of George’s Bank. 
281. DANIEL MCEACHERN, sch. Guy Cunningham. A long-spined 

velvet star-fish (Archaster tenuispinus), four tube-dwelling sea anemones 

(Cerianthus borealis), twelve spiny sea-feathers (Pennatula aculeata), two 

large papillose, yellow cake-sponges, parasites of halibut (diga psora), 

two warty sea-roses (Urticina nodosa), big-rayed sea-rose (Bolocera Tue- 

die), two grenadiers (Macrurus Fabricit), and a small codfish; from lati- 

tude 44° 28’ N., long. 53° 35’ W., 128 fathoms. 

— 
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282. Captain and crew, sch. PolarWave. Two great northern sea-feathers 
(Pennatula borealis), warty sea-rose (Urticina nodosa), sea-corn (eggs of 

Bueccinum), eup-sponge (Isodictya), slimy sponge (Raphiodesma lingua), 

pug-nosed eel, long-nosed eel (Synaphobranchus pinnatus). and rare shelis; 

from the western edge of Grand Banks, lat. 44° 18/ N., 200 to 225 fathoms. 

283. Capt. J. W. COLLINS and crew, sch. Marion. Two rare deep- 

water skates, one black dog-fish (Centroscyllium Fabricii), a pelagic fish 

(Scopelus) washed aboard, sponges, and arock with sea-anemone attached ; 

from lat. 44° 33’ N., long. 64° 48’ W.,150 fathoms. 

284. Capt. JAMES D. MorriIsky and crew, sch. Alice M. Williams. 

A specimen of Scopelus washed aboard, and a Norway haddock (Sebastes), 
Finmark sea-feather (Balticina Finmarchica), flesh-colored soft coral 
(Alcyonium carneum), and a Lamarck’s basket-fish (Astrophyton La- 

marckii); from near lat. 40° N., long. 55° 50’ W.- 
285. HENRY WILSON, sch. Flash. Several warty sea-roses (Urticina 

nodosa), red sea-rose (Urticina crassicornis), eggs of Gasteropod, small 

velvet-star (Ctenodiscus crispatus), sponges, several species of shells, and 

three gulls (Rissa tridactyla); from lat. 49° 9 N., long. 52° 3’ W.,.180 

fathoms. 
286. Capt. WILLIAM THOMPSON and crew, sch. Magic. Great northern 

sea-feather (Pennatula borealis), warty sea-roses (Urticina nodosa), sea- 

mouse (Aphrodita), yellow cake-sponge, hairy cake-sponge ( Trichostemma 

hemisphericum), papillose yellow cake-sponge, sea-corn (eggs of Bucei- 

num), sea-cauliflower (Aleyonium multifilorum), Lamarck’s basket-fish (A s- 

trophyton Lamarckii), Flora’s velvet-star (Archaster Flore), and arock 

bored by Saxicava artica ; from lat. 44° 55’ N., long. 52° W., 150 fathoms.’ 

287. Capt. R. MORRISON and crew, sch. Laura Nelson. Two. speci- 

mens of the slime-eel (Myxine glutinosa), and sea-cauliflower (Aleyorium 

multiflorum); from lat. 43° 33’ N., long, 52° 10’ W., 300 fathoms. 
288. MICHAEL FLAHERTY, Gloucester. Bones from the head of a 

shark. 

289. Capt. JAMES NICKERSON and crew, sch. Commonwealth. An 

undetermined young shark, taken from the mother, in lat. 45° 7’ N., long. 

54° 30’ W., 82 fathoms. 

290. GEORGE W.Scort, sch. Edwin C. Dolliver. Two black dog-fish 
(Centroscyllium Fabricii), three slime-eels (Myxine glutinosa), a blue hake 

(Haloporphyrus viola), grenadier (Macrurus Fabricii), two turbot, two 

great northern sea-feathers (Pennatula borealis), two Finmark sea-feathers 

(Balticina Finmarchica), and a deep-water star-fish (Asterias stellionura); 

from lat. 44° 45’ N., long. 53° 54’ W., 400 fathoms. Also a grenadier 
(Macrurus Fabricii), two long-nosed eels (Synaphobranchus pinnatus), 

three star-fish (Ctenodiscus), a sponge, and two species of shells; from 

lat. 44° 23’ N., long. 53° 25’ W., 200 fathoms. 
291. Capt. JoHN KAVANAGH and crew, sch. Alfred Walen. Spawn 

of unknown fish, sea-worm (Nereis pelagica), variegated serpent-star 

‘Ophiopholis aculeata), shells containing hermit-crabs (Lupagurus bern- 
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hardus), parasites of cod (Aga psora), flesh-colored soft coral (Alcyonium 
carneum), hydroid (Hydractinia echtnata), red velvet-star (Archaster Pa- 

relit), and a rock covered with sponges and shells ; from George’s Bank, 
32 fathoms. 

292. Capt. THOMAS GOODWIN and crew, sch. Howard. A rare large- 
flowered sea-feather (Virgularia grandiflora), the third specimen discov- 

ered. Also two slime-eels (Myxine glutinosa), Lamarck’s basket-fish 

(Astrophyton Lamarckit), three sea-cculitlowers (Aleyonium multiflorum), 

yellow cake-sponge, and a rock; from Grand Banks, lat. 45° 3’ N., long. 

54° 30/ W., 85 fathoms. 

293. Captain and crew sch. Davy Crockett. A large rock hauled up 

on a trawl in lat. 45° 12’ N., long. 54° 30’ W., 85 fathoms. 

294. Capt. JOHN Q. GETCHELL, sch. Otis P. Lord. Small Norway 

haddock (Sebastes), alewife (Pomolobus sp.), star-fish, shrimps, crabs, 

sea-cucumbers, sea-urchins, sea-mouse (Aphrodita), hydroids, yellow 

cake-sponge, and other species of sponges, rocks, and several species of 

shells; from lat. 42° 42’ N., long. 65° 40’ W., 50 fathoms. 
295. JAMES MANSFIELD & Sons, Gloucester. Specimens of codfish 

from Grand Banks, with a number of small fish firmly imbedded in the 
flesh. 

296. DANIEL MCEACHERN, sch. Guy Cunningham. <A sea-cucumber - 

(Pentacta frondosa) and a basket star-fish (Astrophyton); from lat. 44° 
1:12’ N., long. 59° 12’ W., 160 fathoms. 

297, Capt. WILLIAM SWEET, sch. Grace C. Hadley. A large pecten 

shell, two great sea-cucumbers (Pentacta frondosa), star-fish (Asterias), 

and a finger-sponge (Chalina) ; from George’s Bank. 
298. MATT. RYAN, sch. Seth Stockbridge. Anundetermined fish found 

on the vessel’s deck while dressing halibut, in lat. 44° 10’ N., long. 52° 
35’ W., 130 fathoms. 

299. Capt. RUSSELL G. GILL, sch. Maud Gertrude. <A large codfish, 

with the head and back of a light golden color, taken in 16 fathoms of 

water, in Ipswich Bay, Mass. 
300. Capt. WM. GREENLEAF and crew, sch. Chester R. Lawrence. 

Two slime-eels (Myxine glutinosa), a great spiny spider-crab (Lithodes 

maia) and a green sea-egg (Strongylocentrotus Drébachiensis); from the 

Grand Banks. 
301. R. H. HURLBURT, sch. Sultana. A small seulpin (Cottus), hy- 

droids, and a finger-sponge (Chalina) ; from George’s Bank, 35 fathoms. 

302. Capt. THomas F. HopG@pon and crew, sch. Bessie W. Somes. 
Specimens of sea-corn (eggs of Buccinum) and jointed bush-coral (Acan- 
ella Normani); from the Grand Banks. 

303. Capt. NATHANIEL GREENLEAF and crew, sch. Grace L. Fears. 
Two large specimens of the fringed star-fish (A'sterias stellionura), La- 
marck’s basket-fish (Astrophyton Lamarckii), warty sea-rose (Urticina 
nodosa), sponges, hydroids, and. rocks; from lat. 44° 7’ N., long. 59° 2’ 
W., 150 to 200 fathoms. 

ee ee 
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304. Josep P. SHEMELIA, sch. William H. Raymond. A _ pecten 

shell with barnacles attached, and a rock; from Eastern George’s, 35 
fathoms. 

305. CHRISTIAN JOHNSON, sch. William Thompson. A new species of 
fish (Alepocephalus Bairdii) from the Grand Banks. The other species of 
this genus are confined to the Mediterranean Sea. 

306, Capt. GEORGE JOHNSON and crew, sch. Augusta H. Johnson. 

The jaws of a ground-shark and a number of star-fish (Ctenodiscus) ; 
from the Grand Banks, 130 fathoms. 

307, Capt. JOHN WooDBURY, sch. Barracouta. A rock covered with 

shells, hydroids, barnacles, and sponges, flesh-colored soft coral (Aleyo- 

nium carneum) ; from the northern part of George’s Bank, 35 fathoms. 

308. CHARLES RUCKLEY, sch. Frederick Gerring, jr., Capt. Edward 

Morris. Three slime-eels (Myxine glutinosa), part of the jaw of a ground- 

shark, sponges (Thecophora ibla), stemmed sea-peach (Boltenia Bolteni), 

Sea-anemones, yellow cake-sponge, bryozoa (Flustra securifrons, Ca- 

berea Hllisti, Celleporaria inerassata), flesh-colored soft corals (Aleyoniwn 

carneum), sea-cauliflower (Alcyonium multiflorum), great bush-coral 

(Primnoa reseda), star-fish (Crossaster papposus), common serpent-star 

(Ophiacantha bidentata), green sea-egg (Strongylocentrotus Dribachiensis), 

red spider-crab (Hyas coarctatus), hermit crab (Hupagurus), red shrimp 

(Hippolyte securifrons 2), parasites of halibut (ga psora), hydroids (La- 

foea, Sertularella polyzonias var. robusta, Sertularia argentea), and rocks 

with creeping coral attached, sea-worm (Nereis pelagica), shells (Buecinum 

cyaneum, Natica clausa), lamp-shell (Terebratulina septentrionalis); from 

Green Bank and the Grand Banks. 

309. Capt. JOSEPH W. CoLLIns and crew, sch. Marion. <A rare deep- 

water skate (Raia granulata), small Norway haddock (Sebastes), grena- 

dier (Macrurus Fabricii), yellow cake-sponge, and rocks with shells and 

bryozoans attached; from the Grand Banks. 

310, Capt. CHARLES V. MOULTON, sch. Peter D. Smith. A lamper- 

eel (Petromyzon marinus), young hake (Phycis), egg of skate, red sea- 

rose ( Urticina crassicornis), parasite of cod (Aga psora), great sea-cucum- 

ber (Pentacta frondosa), and hydroids (Hydralimania falcata, Sertularella 

tricuspidata, Sertularia argentea, Sertularia abietina); from 12 miles 

southeast by south of Half Moon Shoal, George’s Bank, 26 fathoms. 

311. Capt. WILLIAM THOMPSON and crew, sch. Magic. A large 

common basket-fish (Astrophyton Agassizit), a deep-water star-fish (As- 

terias stellionura), and a cup-sponge; from lat. 43° 42’ N., long. 55° 10, 

W., 100 fathoms. 

312. Capt. DANTEL McKinnon and crew, sch. Mary F. Chisholm. 

Specimens of soft coral (Alcyonium carneum), common basket-fish (As- 
trophyton Agassizii), stemmed sea-peach (Boltenia Bolten), hydroid (La- 

foea), and sponges; from lat. 45° 38’ N., long. 55° 8’ W., 110 fathoms. 

313. Capt. JAMES NICKERSON and crew, sch. Commonwealth. A long 

nosed eel (Synaphobranchus pinnatus), slime-eel (Myxine glutinosa), two 
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great northern sea-feathers (Pennatula borealis), yellow cake-sponge, 

warty sea-rose (Urticina nodosa), and shells; from the Grand Banks. 

314..Capt. ALFRED SPURR and crew, sch. John F. Wonson. Sea- 
corn (eggs of Buccinum), basket star-fish, stone barnacles (Balanus por- 

catus), Sea-anemones, ascidians, hydroids, and shells; from off Chatham, 
Mass., 45 fathoms. 

315. Capt. JOHN Q. GETCHELL, sch. Otis P. Lord. Small Norway 

haddock (Sebastes), lant (Ammodytes), Lamarck’s basket-fish (A strophyton 

Lamarckii), small sea-cucumbers (Thyonidium Dubenii ?, Thyonidiumelon- 

gatum), star-fish (Leptasterias tenera?), parasites of cod (A’ga psora), small 

clustered tube-worm (Filigrana implexa), sea-potato (Ascidia mollis), yel- 

low cake-sponge, hairy cake-sponge (Trichostemma hemisphericum), crabs 

(Hyas coarctatus), hermit-crabs, shrimps, red sea-rose ( Urticina crassicor- 

nis), shells, barnacles, and hydroids (Sertularella tricuspidata, Sertula- 

rella polyzonias var. robusta) ; from Brown’s Bank, 30 fathoms. 

316. Capt. THOMAS GOODWIN and crew, sch. Howard. Two black 

dog-fish (Centroscymnus celolepis), chimera (Chimera plumbea), two rare 

deep-water skates not yet identified, four long-nosed eels (Synaphobran- 

chus pinnatus), a Baird’s grenadier (Macrurus Bairdii), blue hake (Halo- 

porphyrus viola), three of Lamarck’s basket-fish (A strophyton Lamarekit), 

four very rare fringed star-fish (Asterias stellionura), fragments of 

tree coral (Paragorgia arborea), large flowered sea-feather (Virgularia 

grandiflora), two brittle stars (Ophiurans), jointed bush-coral (Acanella 

Norman), flesh-colored soft coral (Aleyonium carneum), warty sea-roses 

(Urticina nodosa), red sea-roses ( Urticina crassicornis), hairy cake-sponge 
( Trichostemma hemispharicum), yellow cake-sponge, shells and rocks with 

sponges, bryozoans, &c., attached; from the Grand Banks, 200 fathoms. 

317. Capt. Joun McInniss and crew, sch. M. H. Perkins. A long- 

nosed eel (Synaphobranchus pinnatus), large flowered sea-feather ( Virgu- 

laria grandiflora), great northern sea-feather (Pennatula borealis), jointed 

bush-coral (Acanella Normani), sheet sponge, sea-anemone, parasite of 

halibut (42ga psora); from 30 miles south of N. W. light of Sable Island, 

N.S8., 200 fathoms. 

318. DANIEL MCEACHERY, sch. Guy Cunningham. Five specimens 

of the large flowered sea-feather (Virgularia grandiflora), two great 

northern sea-feathers (Pennatula borealis), great club-sponuge (Cladorhiza 

grandis), two of Lamarck’s basket-fish (Astrophyton Lamarckii), sea- 

spider (Pycnogonum littorale), great northern spider-crabs (Chionecetes 

opilio), hermit-crabs (Hupagurus Kréyeri), grenadier (Macrurus Fabricit), 

and two slime-eels (Myxine glutinosa); from lat. 44° 36’ N., long. 57° 7’ 

W., 200 fathoms. = /4¢2 58 
319. Capt. PETER JOHNSON, sch. John Smith. A small lamper-eel 

(Petromyzon), skate (Raia radiata), and’a large bunch of gasteropod 

eggs; from Brown’s Bank. 

320. GEORGE W. Scort, sch. H. A. Duncan. Two grenadiers (Mac- 
rurus Fabricit), a large Norway haddock (Sebastes), blue hake (Halopor- 



[27] COLLECTIONS MADE BY FISHING VESSELS. 813 

phyrus viola), two slime-eels (Myxine glutinosa), black dog-fish (Centros- 
_cyllium Fabricit), specimens of great bush-coral (Primnoa reseda), a large 

Finmark sea-feather (Balticina Finmarchica) with five sea-anemones at- 
tached, three basket star-fish, compound ascidian, sea-corn (eggs of 

Buceinum), and four yellow cake-sponges ; from lat. 44° 38’ N., long. 579° 

9’ W., 200 fathoms. 

321. Capt. R. MORRISON and crew, sch. Laura Nelson. A brittle 
star, flesh-colored soft coral (Alcyonium carneum) and a sea anemone 
(Urticina); from Banquereau, 90 to 100 fathoms. 

322, Capt. CHARLES ANDERSON and crew, sch. ‘Alice G. Wonson. 
Five specimens of great bush-coral (Primnoa reseda) and fragments of 

tree-coral (Paragorgia arborea), perforated cushion-star (Tremaster mira- 

bilis); from near George’s Bank, 100 to 250 fathoms. 
323. JOSEPH SHEMELIA, sch. William H. Raymond. A number of 

young fish of different species, small crustacea (Synidotea nodulosa), par- 

asites of cod (Aga psora), stemmed sea-peach (Boltenia Bolteni), hermit- 

crab, variegated serpent-star (Ophiopholis aculeata), and four large pec- 

ten shells with hydroids and barnacles attached; from George’s Bank. 

324. Capt. R. J. ROPER, sch. Esther Ward. <A large rock covered 

with shells, barnacles, and hydroids; and a pecten shell covered with 

barnacles and sponge; from Eastern George's, 48 fathoms. 

325. Capt. ANDREW NELSON, sch. Carleton. <A _ finger-sponge 
(Chalina); from Brown’s Bank, 46 fathoms. 

326, Captain and crew, sch. Farragut. A large star-fish (Hippasteria), 
shells and rocks; from Ipswich Bay, 16 fathoms. 

327. JOHN I. WILSON, sch. Polar Wave, Captain Gilpatrick. Spe- 

cies of Lycodes until recently known only from the coast of Greenland, 

pug-nosed eel, seven soft corals (Alcyonium carneum), sea-cauliflower 

(Aleyonium multiflorum), large fragment of jointed bush-coral (Acanella 

Norman), large flowered coral (Anthomastus grandiflorus), warty bush- 

coral (Paramuricea borealis), four ruffled sea-roses (Actinernus nobilis), 
three of Lamarck’s basket-fish (Astrophyton Lamarckit), fringed star-fish 

(Asterias stellionura), perforated cushion-star ( Tremaster mirabilis), sponge 

( Thecophora ibla), worms, and a rock; from lat. 44° 32’ N., long. 57° 9’ W., 

220 fathoms. Also a spiny sea-feather (Pennatula aculeata), two great 

northern sea-feathers (Pennatula borealis), and three Finmark sea-feathers 

(Balticina Finmarchica); from lat. 43° 8’ N., long. 53° 27’ W., 180 

fathoms. ; 
328. Capt. THomMAS F. HopGpon and crew, sch. Bessie W. Somes. A 

great northern sea-feather (Pennatula borealis), and a Finmark sea- 
feather (Balticina Finmarehica) with a sea-anemone (Urticina) attached; 

from the Grand Banks. 
329, Capt. JOHN GOURVILLE, sch. Rebecca Bartlett. A small eel- 

pout (Zoarces anguillaris), two slime-eels (Myxine glutinosa), and a her- 

mit-crab ; from the eastern part of George’s Bank, 46 fathoms. 

330. Capt. CHARLES V. MOULTON, sch. Peter D. Smith. A lamper- 
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eel (Petromyzon. marinus), sabelloid worm, a compound ascidian, and 
a stemmed sea-peach (Boltenia Boltent); from George’s Bank. 

331, Capt. OTIS JOHNSON, sch. Helen M. Dennis. A finger-sponge 

(Chalina), and a flesh-colored soft coral (Aleyonium carneum); from- 
Brown’s Bank, 46 fathoms. : 

332. Capt. ; OHN VIBERT and crew, sch. Argonaut. Two species of 

nipple-sponge (Polymastia), small clustered: tube-worm (Filigrana im- 

plexa), Six specimens of sea-corn (eggs of Buccinum), three flesh-colored 

soft corals (Alcyonium carneum), great bush coral (Primnoa reseda), and 
flat sea-urchins; from Western Bank, 30 to 50 fathoms. ; 

333. Capt. DANIEL McKINNON and crew, sch. Mary F. Chisholm. 
A new species of star-fish, long-spined velvet-star (Archaster tenwispinus), 
a green sea-egg (Strongylocentrotus Drébachiensis), and slime-eels (Myx- 

ine glutinosa); from lat. 45° 2/ N., long. 56° 113’ W., 130 to 160 fathoms. 

334. GEORGE K. ALLEN, sch. Came P. Baan A portion of the skull 
of a fish (probably the blackfish); from near Sable Island, N. S. 

559. Capt. JOSEPH W. COLLINS and crew, sch. Marion. Two large 

blue hake (Haloporphyrus viola), four grenadiers (Macrurus Fabricii), 

‘vo long nosed eels (Synaphobranchus pinnatus), Norway haddock (Sebas- 

fes), black dog-fish (Centroscyllium Fabricii), great northern sea-feather 

(Pennatula borealis), sponge, a number of star-fish and rocks; from the 

Grand Banks. 

336. Capt. D. E. COLLINS and crew, sch. Gussie Blaisdell. Two spe- 

cies of star-fish (Hippasteria phrygiana and Solaster endeca), variegated 

serpent-star (Ophiopholis aculeata), sea-cucumbers (Thyonidium elonga- 

tunr), pale sea-orange (Psolus phantapus), a bunch of large green barna- 

cles (Balanus Hameri), stone barnacles (Balanus porcatus, Balanus crena- 

tus), and bryozoa (Caberea Ellisii); from Western Bank, 45 to 52 fathoms. 

337. Capt. JOHN Q. GETCHELL, sch. Otis P. Lord. Slime-eel (Jfyxine 

glutinosa), eggs of skate, small crabs (Hyas), shrimp (A.wius serratus, Hip- 

polyte aculeata), sea-cucumbers, parasites of cod (diga psora), yellow cake- 

sponge, sea-mouse, flat sea-urchins, shells, bryozoa (Escharopsis rosacea), 

and hydroids of several species; from George’s Bank. 

338. Capt. D. C. MuRPHyY and crew, sch. Alice M. Williams. A long- 
nosed eel (Synaphobranchus pinnatus), three new ruffled sea-roses (Acti- 

nernus nobilis), soft coral (Alcyonium carneum), sea-cauliflower (Aleyo- 

nium multiflorum), yellow cake-sponge, shells, and the base of a great 

bush-coral (Primnoa reseda); from lat. 44° 29’ N., long. 57° 9’ W., 250 

fathoms. 
339. Capt. JoHN SHEHAN, boat Ida May. A large lump-fish (Cyclop- 

terus lumpus); from Kettle Island, Cape Ann. 
340. A. F. HOLBRooxK, Swampscott. <A large sea-cucumber (Pentacta 

Srondosa) ; from off Cape Cod. 
341. Capt. JoHN GOURVILLE, sch. Rebecca Bartlett. Two butter-fish 

(Murcenoides), a Liparis (7), sea-eucumber, pale sea-orange (Psolus phan- 
tapus), a bunch of stemmed sea-peaches (Boltenia Bolteni), with hy- 
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droids (Diphasia rosacea, Sertularella tricuspidata, Sertularella polyzonias 

var. robusta, Hudendrium), and bryozoans attached, and a horse mussel 
(Modiola modiolus); from 25 miles E.S. E. of Sankaty Head, Nantu- ket, 

21 fathoms. 

342. Capt. WILLIAM KIRBY and crew, sch. William V. Hutchings. 
A large and hitherto unknown fish (Lopholatilus chameleonticeps), taken 

on a codfish trawl, in lat. 40° N., long. 70° W., 84 to 110 fathoms. 
343. Capt. BRIGGS GILPATRICK and crew, sch. Herbert M. Rogers. 

Long-nosed eel (Synaphobranchus pinnatus), slime-eel (Myxine glutinosa), 

twining serpent-star (Astrochele Lymant), Lamarck’s basket-fish (Astro- 

phyton Lamarckii, yellow cake-sponge, shells, jointed bush-coral (Acanella 
Normani), hydroids (Lafoea, Sertularella tricuspidata), and warty sea- 

rose (Urticina nodosa), with eggs of an unknown fish attached; from 

lat. 44° 18’ N., long. 58° 24’ W., 150 fathoms. 
344. Capt. Jonn McINNIss and crew, sch. M. H. Perkins. A sand- 

eel (Ammodytes), slime-eel (Myxine glutinosa), sheet sponge, two star-fish 

(Hippasteria and Ctenodiscus), two large flowered sea-feathers ( Virgularia 
grandiflora), and a great northern sea-feather (Pennatula borealis). 

345. Capt.S.W. Suir and crew, sch. 8. R. Lane. Two species of sea- 

feathers (Virgularia grandiflora and Balticina Finmarchica), sea-spider, 

(Nymphon Strémii), warty sea-rose (Urticina nodosa), worm (Micrura 

affinis), yellow-cake sponge, variegated serpent-star (Ophiopholis acu- 

leata), Lamarck’s basket-fish (Astrophyton Lamarckii), sea-cauliflower 

(Alcyonium multiflorum), star-fish, hydroids (Lafvea, Clytia), parasites of 

halibut (42ga psora), lamp-shell (Terebratulina septentrionalis), and a 

long-nosed eel (Synaphobranchus pinnatus). 
346. Capt. CHARLES ANDERSON and crew, sch. Alice G. Wonson. 

Seven specimens of great bush-coral (Primnoa reseda), large branch of 

tree coral (Paragorgia arborea), Earll’s many-rayed star-fish (Solaster 

Earllii), and a long-nosed eel (Synaphobranchus pinnatus); from near 

George’s Bank, 250 fathoms. ¥ 
347. Capt. THOMAS OLSEN and crew, sch. Epes Tarr. Two large pug- 

nosed eels, a long-nosed eel (Synaphobranchus pinnatus), jointed bush- 

coral (Acanella Normani), great bush-coral (Primnoa reseda), fragment 

of tree-coral (Paragorgia arborea), Finmark sea-feather (Balticina Fin- 

marchica) with warty sea-rose (Urticina nodosa) attached, great northern 

sea-feathers (Pennatula borealis), spiny sea-feather (Pennatula aculeata), 

three ruffled sea-roses (Actinernus nobilis), Lamarck’s basket-fish (A stro- 

phyton Lamarckii), parasites of halibut, and shells (Buccinum cyanewm ?) ; 
from lat. 43° 18’ N., long. 60° 24’ W., 250 fathoms. 

348. G. H. PRocotErR, Gloucester. A small flounder, with both the 
upper and lower sides nearly white; taken in Squam River by Mr. Sin- 

eon Merchant. 
349. DANIEL McEAcHERN, sch. Guy Cunningham. Specimens of 

sponge (Tethya?), hairy nipple-sponge (Polymastia), soft corals (Alcyo- 

nium carneum), sea-cauliflower (Aleyonium multiflorum), fringed star-fish 
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(Asterias stellionura), variegated serpent-star (Ophiopholis aculeata), 
Goode’s eup-coral (Flabellum Goodeiy, green sea-eges (Strongylocentrotus 

Dribachiensis), shell (Anomia aculeata), lamp-shell (Terebratulina sep- 

tentrionalis), yellow cake-sponge, worms (Thelepus cincinnatus, Spirorbis 

lucidus), large tube-worm (Protula media), parasites of halibut, stone 
barnacles (Balanus porcatus), large green barnacle (Balanus Hameri), 

and Gasteropod eggs. 

350. Capt. PETER HAMLIN and crew, sch. Andrew Leighton. Speci- 

mens of the variegated serpent-star (Ophiopholis aculeata), large flowered 

sea-feathers (Virgularia grandiflora), great northern sea-feathers (Pen- 

natula. borealis), jointed bush-coral (Acanella Normani), and warty sea- 

rose (Urticina nodosa); from lat. 44° N., long. 59° 3’ W., 150 fathoms. 
351. M. E. PERKINS, sch. Grace L. Haan Capt. N. Gaeeaiene An 

undetermined saa three species of star-fish (Asterias stellionura, 

Ctenodiscus crispatus, and Hippasteria phrygiana), eighteen Lamarck’s 
basket-fish (Astrophyton Lamarchi), five sea-cauliflowers (Aleyonium mul- 

tiflorum), Six warty sea-roses ( Urticina nodosa), parasites of halibut (4fga - 

psora), two of Baird’s devil-fishes (Octopus Bairdii), compound ascidian 
(Leptoclinum albidum), small sea-cucumber (Thyonidium Dubenii), stem- 
med sea-peaches (Boltenia Bolteni), great felt-sponge (Phakellia?), sheet 

sponge, three species of sea-feathers (Virgularia grandiflora, Pennatula 

aculeata, and Pennatula borealis), tube-worm (Vermilia serrula), shells 

(Buccinum cyaneum?), rocks with bryozoans attached, two slime-eels 

(Myaine glutinosa), and a rare spiny lump-fish (Lumicrotremus spinosus) 

taken from the stomach of a cod ; from lat. 44° 17’ N., long. 58° 10’ W., 

110 to 120 fathoms. 

352. Capt. GEORGE A. JOHNSON and crew, sch. Augusta Joluebn: 

One large black dogfish (Centroscymnus celolepis), two-horned black dog- 

fish (Centroscyllium Fabricit), four grenadiers (Macrurus Fabricii), two 
pug-nosed eels, long-nosed eel (Synaphobranchus pinnatus), three fringed 

star-fish (Asterias stellionura), small velvet-star (Ctenodiscus crispatus), 

purple velvet-star (Astrogonium granulare), two spiny sea-feathers (Pen- 

natula aculeata), fragment of Finmarksea-feather (Balticina Finmarchica), 

yellow cake-sponge, hairy cake-sponge (Trichostemma hemisphericum), 

hairy nipple sponge (Polymastia), compound ascidian (Amoraciwm glab- 

rum), tube-dwelling anemones (Cerianthus borealis), jointed bush-coral 

(Acanella Normant), hydroid (Lafoea), Iceland scallop (Pecten Islandicus), 
shell (Anomia aculeata) and sea-potato (Ascidia mollis) ; from Banquereau. 

353. Capt. MATTHEW PARKS and crew, sch. Davy Crockett. Pug- 
nosed eel, long-nosed eel (Synaphobranchus pinnatus), sea-mouse (Aphro- 

dita), sea-spider (Nymphon Strémii ?), great northern spider-crabs (Chio- 

neecetes opilio), salve bugs, and sea-worms (Nereis pelagica); from lat. 
44° 28’ N., long. 56° 24’ W. to 59° 6’ W., 170 to 200 fathoms. 

354, Capt. JOHN IF. CRITCHETT and crew, sch. Commonwealth. Large 

flowered sea-feather (Virgulariagrandiflora), great bush-coral (Primnoa 

reseda), and star-fish (Ctenodiscus) ; from lat. 44° 26’ N., long. 579 12’ W., 
150 fathoms. 
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355. Mr. EVERETT P. Wonson, East Gloucester. <A large flowered 

sea-feather (Virgularia grandiflora). 
356. MATT. RYAN, sch. Seth Stockbridge. Seven sea-anemones and 

a great northern sea-feather (Pennatula borealis); from Green Bank. 

307. Capt‘ AUGUSTUS CUNNINGHAM, sch. Geo. A. Upton. <A sea- 

mouse (Aphrodita aculeata) taken from the stomach of a codfish, off 

Pubnico, N. 8. 

308. Capt. JOHN Q. GETCHELL, sch. Otis P. Lord. Lump-fish (Cy- 

clopterus lumpus), four-bearded rocklings (Lnchelyopus cimbrius), young 

dog-fish (Squalus acanthia), lant (Ammodytes), several species of crabs, 

sea-mouse (Aphrodita), shells, large bunches of stone barnacles (Batanus 

poreatus), finger-sponges (Chalina), and rocks covered with sponges, 

barnacles, shells, bryozoans, and hydroids; from Clark’s Bank. i 

359. Capt. GREENWOOD and crew, sch. Sultana. Stemmed_ sea- 
peaches (Boltenia Bolteni), great sea-cueumbers (Pentacta frondosa), 

variegated serpent-star (Ophiopholis aculeata), hermit-crab, red spider- 

erab (Hyas coarctatus), small lobster, soft coral, yellow cake-sponge, 

hydroids (Diphasia rosacea, Sertularella tricuspidata, Sertularia argented), 

and bryozoa (Caberea Hllisii, Gemellaria loricata); from Clark’s Bank, 

80 fathoms. 
360. Capt. GEORGE’ H. CuRTIS and crew, sch. Conductor. Two new 

branching sponges, great club-sponge (Cladorhiza grandis), large flowered 

sea-feathers (Virgularia grandiflora), common serpent-star (Ophiacantha 

bidentata), sea-anemones, sea-spiders (Pycnogonum littorale, Nymphon), 

hydroids (Sertularella polyzonias var. robusta), and rocks with rare bryo- 

zoans attached. 
361. R. H. HuRLBURT, sch. Franklin 8. Schenck. <A large finger- 

sponge (Chalina); from 12 miles off Sankaty Head, Nantucket, 15 

fathoms. 

362. Capt. WILLIAM HERRICK, sch. Augusta Herrick. A mackerel- 

midge (Phycis, sp.); found on the vessel’s deck, after dressing mackerel, 

in lat. 38° 13’ N., long. 73° 56’ W. 

363. Capt. CHARLES V. MoutTon, sch.»Peter D. Smith. icant (Am- 

modytes), black clams (Glycimeris siliqua) taken from the stomach of cod, 

rare small star-fish (Leptasterias Gronlandica), red spider-crabs (Hyas 

coarctatus), stone barnacles (Balanus porcatus), and sponges; from West- 

ern George’s Bank. 
364. JouN I. WILSON, sch. Polar Wave, Captain Gilpatrick. Horned 

black dog-fish (Centroscyllium Fabricii), a small ground-shark (Centro- 
scymnus celolepis), long-nosed eel (Synaphobranchus pinnatus), four speci- 

mens of bush-corals (Primnoa reseda and Acanella Normani), fragments 

of tree-coral (Paragorgia arborea), a specimen of Acanthogorgia armata, 

soft coral (Aleyonium carneum), sea-cauliflower (Aleyonium multifiorum), 

a hydroid (Cladocarpus), small feather-star (Antedon Sarsit), and yellow 

cake sponge; from lat. 44° 30/ N., long. 57° 8’ W., 200 fathoms. 

365. Capt. THOMAS GOODWIN and crew, sch. Howard. A fine collee- 

S. Miss. 59 
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tion of large flowered sea-feathers (Virgularia grandiflora), including 

fourteen specimens of various sizes, fwo great northern sea-feathers (Pen- 
natula borealis), spiny sea-feather (Pennatula aculeata), orange cushion- 

star (Porania spinulosa), three other species of star-fish (Hippasteria, 

Crossaster papposus, and Astrophyton), bryozoa (Flustra securifrons), the 

second specimen recorded from American waters, rare gorgonian (Antho- 

mastus ?), yellow cake-sponge, rocks and shells covered with corallines, a 

deformed codfish, eel pout (Zoarces), and arock-eel (Jurenoides); mostly 

from lat. 45° 25/ N., long. 57° 10’ W., 170 fathoms. 

366. Capt. DaANrEL McKInnow and crew, sch. Mary F. Chisholm. 

Goode’s cup-coral (Flabellum Goodei), soft coral (Alcyoniwm carneum), 

sea-cauliflower (Aleyonium multiflorum), Lamarck’s basket-fish (Astro- 
phyton Lamarckii), compound ascidian (Leptoclinum albidum), hairy cake- 

sponge (Trichostemma hemisphericum), and warty sea-roses (Urticina 

nodosa); from lat. 44° 6’ N., long. 52° 54’ W., 220 fathoms. 
367. Mr. McCAuLEy, sch. Wachusett, Capt. John A. McCormack. 

Two species of sea-feathers (Pennatula borealis and Balticina Finmar- 
chica), jointed bush-coral (Acanella Normani), gold-banded bush-coral 

(Keratoisis ornata), large-flowered coral (Anthomastus grandiflorus), 

warty sea-rose (Urticina nodosa), feather-stars (Antedon Sarsii?), Lam- 

arck’s basket-fish (Astrophyton Lamarckii), 6-armed serpent-star (Ophi- 
acantha anomala), twining serpent-star (Astrochele Lyman), and varie- 

gated serpent-star (Ophiopholis aculeata). Also sea-cucumbers, sealy- 

stemmed barnacle (Scalpellum Stremii), tube-worms (Vermilia serrula, 
Spirorbis), scaly worm (Hunoaspinulosa), green sea-egg (Strongylocentrotus 

Dribachiensis), shells (Neptunea despecta, Buccinum cyaneum), clear seal- 

lop (Pecten vitreus), lamp-shell (Terebratulina septentrionalis), two long- 

nosed eels (Synaphobranchus pinnatus), and slime-eel (Alyxine glutinosa). 

368. Capt. JosEPH W. CoLLINs and crew, sch. Marion. The skin and 
eges of an enormous ground-shark, weighing over 2,000 pounds, and 

having a total length of 15 feet. Also a long-nosed eel (Synaphobranchus 

pinnatus), eel-pout (Zoarces anguillaris), soft-coral, star-fish (Ctenodiscus) 

and shells; from Banquereau, 190 fathoms. 

369. Capt. WILLIAM KirBy, sch. William V. Hutchings. Two species 

of star-fish (Crossaster papposus and Solaster endeca), rare sea-cucumber, 

pale sea-orange (Psolus phantapus), stone barnacles (Balanus porcatus), 

large green barnacle (Balanus Hameri), yellow cake-sponge, and a ghost- 

fish (Cryptacanthodes); from lat. 41° 35’ N., long. 699 5’ W., 80 fathoms. 

370. Capt. CHARLES ANDERSON and crew, sch. Alice G. Wonson, 

Six specimens of great bush-coral (Primnoa reseda), with Lamarck’s 

basket-fish (Astrophyton Lamarckii) attached, three basket-star-fish, large 

green barnacles (Balanus Hameri), and shells (Anomia aculeata) ; from 

near George’s Bank. 

371. E. F. Hoyt, Gloucester. A small sea-bass (Centropristis) taken 

in Wonson & Atwood’s weir, off Norman’s Woe. This is the first recorded 

instance of its capture since 1866. Also great felt-sponge (Phakellia ?)- 

a i SR eS Ae 
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372. Capt. D. C. MURPHY and crew, sch. Alice M. Williams. Speci- 
mens of Hyatt’s bob-tailed squid (Rossia Hyatti), Baird’s devil-fish 

(Octopus Bairdii), a small specimen of cod, small crustacea (Caprella, 
Astacilla), hydroids (Cladocarpus Lafoea), warty sea-rose (Urticina 

nodosa), shells (Buccinum cyaneum), and scaly-stemmed barnacle (Scal- 
pellum Stremii); from off Miquelon Islands, 7 fathoms. 

373. Capt. SEWELL W. SMITH and crew, sch. 8S. R. Lane. Two large 
Lamarck’s basket-fishes (Astrophyton Lamarckii), common star-fish \ Cros- 

saster papposus), variegated serpent-stars (Ophiopholis aculeata), common 

serpent-star (Ophiacantha bidentata), one-sided star-fish (Stephanasterias 

albula), a sea-spider (Nymphon), specimens of Alcyonium carnewn, and 

hydroids (Lafoea); from off the western coast of Newfoundland, lat. 49° 

20’ to 30’ N., long. 58° 10’ W. 
374, Capt. JoHN McINNIss and crew, sch. M. H. Perkins. Two spe- 

cies of star-fish (Hippasteria phrygiana and Asterias stellionura), and two 

hairy cake-sponges (Trichostemma hemisphericum); from 8 miles 8.58. 

W. of Ramea Island, Newfoundland, 150 fathoms. 

375. Capt. BRIGGS GILPATRICK and crew, sch. Herbert M. Rogers. 

A specimen of the lancet-mouth (Alepidosaurus); taken with a gaff 

while swimming at the surface, lat. 44° 30’ N., long. 57° 13’ W. 

376. Capt. CHARLES V. MOULTON, sch. Peter D. Smith. A sea-robin 
(Prionotus), young dog-fish (Squalus acanthius), worms (Thelepus cin- 

cinnatus, Spirorbis lucidus), hydroids (Diphasia fallax), and bryozoa 

(Gemellaria loricata, Cellularia ternata var. gracilis); from Clark’s Bank, 

80 fathoms. 

377. Wm. E. PERKINS, sch. Grace L. Fears, Capt. N. Greenleaf. 
Fringed star-fish (Asterias stellionura), cup sponges (Isodictya), warty 

sea roses (Urticina nodosa), stemmed sea-peaches (Boltenia Bolteni), sott 
corals (Alcyonium carneum), sea-cauliflower (Aleyonium multiflorum), La- 

marck’s basket-fish (Astrophyton Lamarckii), and variegated serpent-star 

(Ophiopholis aculeata); from 30 miles off Ramea Island, Newfoundland. 
378. Capt. JOHN Q. GETCHELL, sch. Otis P. Lord. A small squid, 

shrimps, sea-anemones, hydroids, crabs, and finger-sponge; from George’s ~ 

Bank. 
379. NATHANIEL D. Crooks, sch. Helen M. Dennis. Eggs of an un- 

determined mollusk; from the northwest part of George’s Bank, 103 
fathoms. 

380. CHARLES RUCKLEY, sch. William A. Pew. Two bunches of 

hydroids, pectens,.and rocks covered with shells, hydroids, and bryo- 

zoans; from George’s Bank. 
881. Capt. BENJAMIN JOHNSON, sch. Alaska. Two sea-mice (Aphro- 

dita aculeata), taken from the stomach of a codfish; from George’s Bank. 

382. Capt. THOMAS OLSEN and crew, sch. Epes Tarr. <A large speci- 

men of a new species of perforated cushion-star (Tremaster mirabilis), 

belonging also to a new genus, and specimens of hydroids (Cladocarpus 

cornutus); taken in lat. 47° 6’ N., long. 58° 15’ W., 150 fathoms. 
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Hoo 383. Capt. THOMAS MurrHy and crew, sch. William H. Oakes. A 
slime-eel (Ayavine glutinosa), Lamartk’s basket-tish (Astrophyton La- 

marckii), Finmark sea-feather (Balticina Finmarehica), eight specimens 

of the great bush-coral (Primnoa reseda), scaly stemmed barnacles 

(Sealpellum Stremii), and a warty sea-rose (Urticina nodosa); from Ban- 
quereau, 150 fathoms. 

384. Capt. WUaLIAM THOMPSON and crew, sch. Magic. Thirteen speci- 

mens of capelin (Wallotus villosus); from the south shore of Newfound- 

land. Alsoa plumed sea-feather ( Virgularia grandiflora), a jointed bush- 

coral (Acanella Yormani), sea-corn, and a large pug-nosed eel; from Ban- 

= eau. 

385. DANTEL MCEACHERN, sch. Rutherford B. Hayes. A small flying- 

fish (Pwrocetus). 

386. Capt. JoHN GORMAN and crew, sch. George 8S. Boutwell. A 

spotted turbot (Lophopsetta maculata), bill-tish (Scomberesox), small sea- 

raven (Hemitripterus), hermit-crab (Hupagurus bernhardus), shells (Lu- 

natia heros, Crepidula plana), and a large sea-mouse (Aphrodita); from 

Western Bank. 

387. Capt. JoHN CRITCHETT and crew, sch. Commonwealth. Two 
great spiny spider-crabs (Lithodes maia), and two rare deep-water star- 

fishes; from lat. 47° 7’ N., long. 58° 15’ W., 150 fathoms. 

388. Capt. MicHARL WELLS and erew, sch. Water Spirit. A purple, 

many-rayed star-fish ( Solaster endeca), and asea-spider (Vymphon Strdmii) ; 

from Western Bank. 

389. Capt. ANDREW NELSON, sch. Carleton. Rock, with barnacles 

and bryozoans attached; from George’s Bank. 

390. Capt. JosEPH W. CoLutrNs and erew, sch. Marion. A fourteen- 
pound Norway haddock (Sebastes), chimera (Chimera plumbea), long- 

nosed eel (Synaphobranchus pinnatus), two star-fishes (Hippasteria and 

an undetermined species), rare gorgonian coral (Paramuricea borealis), 

rufiied sea-rose (Actinernus nobilis), several sponges, Aleyonium, and 

Astrophyton; from Banquereau. 
391. Capt. DANTEL McK INNnon and crew, sch. Mary F. Chisholm. A 

great scarlet cushion-star (Hippasteria phi ‘ygiana), and a yellow cake- 

sponge: from Banquereau. 

392. Capt. CHARLES ANDERSON and crew, sch. Alice G. Wonson. 

Eight specimens of great bush-coral (Primnoa reseda), jointed bush- 

coral (Acanella Normani), large green barnacle (Balanus Hameri), sealy 

stemmed barnacle (Sealpellum Stremi), tube-worm (Vermilia serrula), 

G-armed serpent-star (Ophiacantha anomala), common  serpent-star 
(Ophiacantha bidentata), and a piece of coarse granite; from east of 

George’s Bank, 250 fathoms. 
393. Capt. THOMAS GoopwWIN and crew, sch. Howard. Three species 

of star-tish (Asterias stellionura, Solaster endeca, and Crossaster papposus), 

brittle star (Ophiwran), warty Sea-rose (Urticina nodosa), sea-mouse 

(Aphrodita aculeata), and the pens of several squids; from 10 to 15 miles 

oft N. W. light, Sable Island, N.S. 
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394, GEORGE FRIEND, Gloucester. Twosplit and dried specimens of 
the tile-fish (Lopholatilus chamuleonticeps); brought in by Captain Kirby. 
395. ALBERT DOUGLAS, East Gloucester. A web-fingered sea-robin 

(Prionotus carolinus); taken in his fish-weir at Norman’s Woe, July 19. 
This is the first recorded instance of its capture near Gloucester. 

396. WILLIAM PEEPLES, sch. Addison Centre. <A Jarge rock, with 
bryozoans attached; from lat. 439 30/ N., long. 59° 50/ W.; 250 fathoms. 

397. JEFFREYS J. LAVENDER, sch. Addison Centre. A fine specimen 

of spiny bush-coral (Acanthogorgia armata); from lat. 43° 30’ N., long. 

59° 50’ W., 250 fathoms. 

398. Capt. JOHN GOURVILLE and crew, sch. Rebecca Bartlett. Three 
specimens of a wolf-fish (Anarrlichas lupus), a rare holothurian, and a 
pale sea-orange (Psolus phantapus); from lat. 42° 50 N., long. 65° 50/ 

W., 85 fathoms. 

399. Wm. E. PERKINS, sch. Grace L. Fears, Captain Greenleaf. A 

Baird’s grenadier (Macrurus Bairdii), taken from the stomach of a hali- 

but; a jointed bush-cora] (Acanella Normani), with barnacles (Scalpellum 
Strémii) attached, great bush-coral (Primnoa reseda), an undetermined 

hydroid, and sponges; from lat. 44° 25/ N., long. 67° 20/ W., 200 fathoms. 
400. GEORGE Brown, Gloucester. A spotted flounder ( Lophopsetta 

maculata), and a small crab (Hyas coarctatus); from Gloucester Harbor. 

401. Capt. SEwELL SmituH, sch. S. R. Lane. Specimens of a red 
spider-crab (Hyas araneus) and two capelin (Mallotus cillosus); from 

Boone Bay, Newfoundland. 
402. Capt. McCorMAckK and crew, sch. Wachusett. <A fine specimen 

of the gold-banded bush-coral (Keratoisis ornata), large-tlowered bush- 

coral (Anthothela grandiflora), \Jarge-flowered sponge coral (Anthomastus 

grandiflorus), great northern sea-feathers (Pennatula borealis), Fin- 

mark sea-feathers (Balticina Finmarchica), flesh-colored soft coral ( Al- 

cyonium carneum), sea-cauliflower (Alceyonium multiflorum), great club-~ 

sponge (Cladorhiza grandis), red sea-rose (Urticina crassicornis), warty 

sea-rose (Urticina nodosa), Goode’s cup-coral (Flabellum Goodei), Ice- 
land scallop (Pecten Islandicus), tube of an unknown worm, a long- 

nosed eel (Synaphobranchus pinnatus), and spiral egg-cases; from lat. 

43° 17’ N., long. 60° 58’ W., 130 fathoms. 
403. Capt. WILLIAM H. GREENLEAP, sch. Chester R. Lawrence. Jaw 

of a porpoise caught on the passage from Gloucester to Banquerean. 

404. Capt. G. H. Curtis and crew, sch. Conductor. Specimens ot 

jointed bush-coral (Acanella Normani), arm of star-fish (Crossaster pap- 

posus), small sea-feathers, tube of unknown worm, Alcyonium, a fine speci- 
men of the gold-banded bush-coral (Keratoisis ornata), large-fiowered 
sponge-coral (Anthomastus grandiflorus), and some rocks from the bot- 

tom; lat. 44° 10’ N., long. 58° W., 309 fathoms. Also a brook-trout 

(Salcelinus fontinalis) from Newfoundland, and a Scopelus washed aboard 

on the passage. 

405. Suaon Bovuprot, sch. Rebecca Bartlett. (Through Capt. John 
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Gourville.) A specimen of Chalina, with Terebratulina attached, from 

35 miles southeast by south of Capé Sable, lat. 43° 5’ N., long. 65° 10/ 

W., 85 fathoms. 

406. From unknown source. <A rock-eel (Muwrenoides gunellus), 62 

inches long, caught at Fort Wharf, Gloucester. 

407. Capt. WILLIAM DEMSEy, sch. Clara F. Friend. Nine fresh 
specimens of the tile-fish (Lopholatilus chameleonticeps); from 50 miles 

south by east of No Man’s Land, lat. 40° 10’ N., long. 70° 55’ W., 75 

fathoms. This is only the second time this species of fish has been 

brought to Gloucester. The only preserved specimen known ig in the U. 

_S. National Museum. Captain Demsey has furnished interesting par- 

ticulars concerning its structure. 

408. Capt. WILLIAM H. KIRBY, sch. William V. Hutchings. Clusters 

of ascidians with eggs of Buccinum attached, Greenland basket-fish 
(Astrophyton eucnemis), rosy, many rayed star (Crossaster papposus), 

Sars’s serpent-stars (Ophioglypha Sarsii), sea-anemones, green sea-eggs 

(Strongylocentrotus Drdbachiensis), sea-corn (Buccinum eggs), holothurian, 

shells with stone barnacles (Balanus crenatus) and flesh-colored soft coral 

(Aleyonium carneum) attached, bryozoans, sea-mouse (A phrodita) 6 inches 

long, eel-pout or mutton-fish (Zoarces anguillaris), and a rare blue shark 

(Prionodon glaucus); from lat. 44° 28’ N., long. 59° to 59° 20’ W., 50 

fathoms. 

409. Capt. EDWARD TREVOY, sch. Procter Brothers. A very large 

long-nosed eel (Synaphobranchus pinnatus), three young pug-nosed eels 

(Simenchelys parasiticus), a lamprey (Petromyzon), a scaly worm, and a 

crustacean (Munna Fabricii), crab (Geryon quinquedens) ; from about lat. 

43° 20’ N., long. 59° 30’ W., 200 fathoms. 

410. Capt. Gko. A. JOHNSON and crew, sch. Augusta H. Johnson. 

A fine specimen of the spiny bush-coral (Acanthogorgia armata) with 

mollusk and skate eggs attached, jointed bush-coral (Acanella Normani), 

great northern sea-feather (Pennatula borealis), spiny sea-feather (Pen- 

natula aculeata), large flowered sea-feather (Virgularia grandiflora), 
rare star-fish, great club-sponge (Cladorhiza grandis), a large grenadier 

(Macrurus Fabricii), a large Norway haddock (Sebastes marinus), blue 

_ hake (Haloporphyrus viola), long-nosed eel (Synaphobranchus pinnatus), 

pug-nosed eel (Simenchelys parasiticus), and a chimera (Chimera plum- 

bea); from Western Bank, lat. 43° 15/ N., long. 60° 20’ W., 200 fathoms. 

411. ALBERT DOUGLASS, Gloucester. A large torpedo or cramp-fish 

(Torpedo occidentalis), caught in a trap at Kettle Island, Cape Ann. 

412. Capt. R. Morrison, sch. Laura Nelson. A species of Fusus 

with warty sea-rose (Urticina nodosa) attached, isopod (Idotea), deep-sea 

shrimp, worm (Spirorbis), a fine specimen of Finmark sea-feather (Balti- 

cina Finmarchica), large-flowered sponge coral (Anthomastus grandi- 

Jlorus), and shells (Neptunea Spitzbergensis); from lat. 44° 04’ N., long. 

b9° 06! W., 300 fathoms. 

413. Wm. CoLBy, East Gloucester. Two fresh specimens of Norway 

Se 
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haddock (Sebastes), from 34 miles southeast of Eastern Point, Cape Ann. 
414, Capt. Amos N. RAcuirr, sch. Fleetwing. A rare sucking-fish 

(Remoropsis branchyptera), taken from a sword-fish about 15 miles south- 

east of Matinicus Rock, coast of Maine. 
415. Capt. WM. MCDONALD, sch. N.H. Phillips. Specimens of jointed 

bush-coral (Acanella Norman), tree-coral (Paragorgia arborea), Earll’s 

many rayed star-fish (Solaster Earllii), basket star-fish (Astrophyton), 

Iceland scallops (Pecten Islandicus), great northern sea-feather (Pennatula 

borealis), and a skate’s egg with small barnacles attached; from lat. 44° 

4’ N., long. 59° 6’ W., 500 fathoms. 

416. CHARLES RUCKLEY, sch. H. A. Duncan. Specimens of flesh- 
colored soft corai (Alcyonium carneum), sea-cauliflower (Alcyonium multi- 

florum), diga psora (parasitic on the halibut), stout devil-fish (Octopus 

obesus) from stomach of halibut, small crustacea (Caprella, Asselodes alta), 

warty sea-roses (Urticina nodosa), sea-feather (Pennatula aculeata and 

Balticina Finmarchica), one-sided star-fish (Stephanasterias albula), La- 
marek’s basket-fish (Astrophyton Lamarckii), variegated serpent-star 

(Ophiopholis aculeata), spiny serpent-star (Ophiacantha spectabilis ?), com- 

mon serpent-star (Ophiacantha bidentata), sponges, jointed. bush-coral 

(Acanella Norman), tree-coral (Paragorgia arborea), perforated rocks, a 

quantity of oil made from the livers of Greenland dog-fish (Centroscyllium 

Fabricii), Norway haddock (Sebastes marinus) taken from a halibut’s 

stomach, and two specimens of a Greenland grenadier (Coryphanoides 

Strémii) not hitherto discovered in American waters. This collection is 

from 36 miles east of the northeast light of Sable Island, 160 to 300 

fathoms. 

417. Capt. THOMAS OLSEN, sch. Epes Tarr. Sea-feathers (Balticina 

Finmearchica and Pennatula borealis), warty sea-rose (Urticina nodosa), 

large-flowered sponge-coral (Anthomastus grandiflorus), and an undeter- 

mined polyp; from lat. 43° 20’ N., long. 60° W., 220 fathoms. 

418, Capt. JAMES NICKERSON, sch. Bellerophon. Specimens-of com- 

mon basket-fish (Astrophyton Agassizit), Lamarck’s basket-fish (Astro- 

phyton Lamarckii), sea-corn (Buccinum eggs), ruffled sea-rose (Actinernus, 

nobilis), warty sea-rose (Urticina nodosa), flesh-colored soft coral (Al 

cyonium carneum), sea-pen (Pennatula), brittle stars (Ophioglypha), unde- 

termined coral, gold-banded bush-coral (Aeratoisis ornata), jointed bush- 

coral (Acanella Normani), large-flowered bush-coral (Anthothela grandi- 

flora), and blue hake (Haloporphyrus viola); from lat. 44° 13’ N., long. 

58° 2’ W., 175 fathoms. 
419. SAMUEL McQuIN and CHARLES GERRING, East Gloucester. 

A French “ bill-fish” (Scombresox scurus) that leaped into the dory while 

they were rowing in Gloucester Harbor. 

420. Capt. MELVIN GILPATRICK, sch. Polar Wave. Sea-feathers (Pen- 

natula borealis and Balticina Finmarchica), Gorgonian or bush-corals 

(Acanella Normani and Paramuricea borealis), warty. sea-rose (Urticina 

nodosa), a branching sponge, tubes of an unknown worm, and two spect- 
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mens of the pug-nosed eel (Simenchely ys parasiticus) ; from lat. 43° 27/N., 

long. 60° W., 150 fathoms. 

421. Capt. ’ JouN F. CRITCHETT and crew, sch. Commonwealth. A 
Baird’s devil-fish (Octopus Bairdii), fine specimens of Lamarck’s basket- 

fish (Astrophyton Lamarckii), brittle star-fish (Ophioglypha), tree-coral 

(Paragorgia arborea), one with Astrophyton attached, great northern 

sea-feather (Pennatula borealis), and an undetermined hydroid ; from the 

eastern part of Banquereau, 300 fathoms. 

22, CHARLES H. MARTIN, East Gloucester. Two black rudder-fish 
(Palinurichthys perciformis) and a hake (Phycis tenuis); caught on a hook 

with clam bait at Parson’s wharf, East Gloucester. 
493, FRANK MAKER, East Gloucester. A young bonito (Sarda 

pelamys); taken in a weir at East Gloucester. 
424. FRANK MAKER, East Gloucester. Specimens of ‘“‘monk-fish” 

(Lophius piscatorius), ‘‘dollar-fish” (Poronotus triacanthus), and cod 

(Gadus morrhua), caught in his weir. The other species taken in the 

same haul were as follows: Pomolobus estivalis, Pomolobus vernalis, 

Pollachius carbonarius, Cottus octodecimpsinosus, Tautogolabrus adspersus, 

Scomber scombrus, and Pleuronectes americanus. 

425. Capt.S.J. MARTIN, East Gloucester. Tinker mackerel (Scomber 
scombrus), 34 to 44 inches long; caught with a dip-net in Gloucester Har- 

bor, August 8. 

496. Capt. Jos. W. COLLINS and crew, sch. Marion. Several speci- 

mens of flesh-colored soft corals (Aleyonium carneum), sea-cauliflower 
(Alcyonium multifiorum), gorgonian or bush-corals (Acanella Normant 

and Keratoisis ornata), large flowered sponge-coral (Anthomastus grandi- 

florus), Finmark sea-feather (Balticina Finmarchica), sponges, ascidians, 
long-rayed velvet-star (Archaster Andromeda), compound ascidian (Lep- 

toclinum albidum), tube-dwelling sea-anemone (Cerianthus borealis), warty 

sea-rose (Urticina nodosa), brittle stars (Ophioglypha), Goode’s cup-coral 

(Flabellum Goodet), large sealy stemmed barnacle (Scalpellum), lamp- 

shell (Terebratulina septentrionalis), eggs of a skate (supposed to be Raia 

granulata), and a pug-nose eel (Simenchelys parasiticus); from lat. 44° 

15’ N., long. 58° 3/ W., 250-300 fathoms. Also, a perfect specimen of 

the meee mouth (Alepidosaurus ferox); from lat. 42° 48’ N., long. 63° 

W. 130 fathoms. 
4927. JOHN SHEAN, Gloucester. Specimen of the sea-mouse (Aphro- 

dita aculeata); caught 4 miles south of Eastern Point, Cape Ann, ona 

trawl. 

428. Capt. J. MCDONALD, sch. Magic. A specimen of flesh-colored 

soft coral (Alcyonium carneum), sea-cauliflower (Aleyonium multiflorum), 

and a Finmark sea-feather (Balticina Finmarchica); from lat. 42° 45! N., 

long. 50° 25’ W., 160 fathoms. 

499, Capt. Jos. W. COLLINS and crew, sch. Marion. Fresh speci- 
mens of black dog fish (Centroseymnus celolepis), chimera (Chimera 

plumbea), and Canada turbot (Platysomatichthys hippoglossoides); from 

lat. 44° 15’ N., long. 58° 52’ W., 250-300 fathoms. 
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430. HENRY CoLBy, East Gloucester. A living specimen of the web- 

fingered sea-robin (Prionotus carolinus); caught in a mackerel gill-net 
in Gloucester Harbor. 

431. JOHN SHEAN, Gloucester. A specimen of leaf-sponge taken on 

a trawl, 35 miles southeast of Eastern Point, Cape Ann, in about 24 
fathoms. 

432. Cant. BENJAMIN JOHNSON, sch. Alaska. Two star-fishes, a scaly 

worm, a halibut parasite (d’ga psora), a rock-eel (Murenoides)} and a 

blenny (Humesogrammus sp.) ; from Brown’s Bank, 37 fathoms. 
433. Capt. JEROME MCDONALD, sch. G. P. Whitman. Hermit- 

crabs (Hupagurus Kreyert), alarge scaly worm (Nephthysparadoxa?), sand- 

launce (Ammodytes dubius), and an undetermined species of fish; from 
lat. 43° 30/ N., long. 60° 25’ W., 50 fathoms. 

434, Capt. JoudN McKInNon and crew, sch. Rutherford B. Hayes. 

Common basket star-fish (Astrophyton Agassizii), common star-fishes 

(Crossaster papposus, Solaster endeca, Ctenodiscus crispatus, and Asterias), 

variegated serpent-star (Ophiopholis aculeata), warty sea-rose (Urticina 

nodosa), holothurian, Iceland scallops (Pecten Islandicus), eggs of Bue- 

cinum, large shells (Neptunea decemcostata, Modiola modiolus), green sea- 

eges (Sirongylocentrotus Drobachiensis), parasites from the common tlat- 

fish and other species, large green barnacle (Balanus Hameri), a small 

sea-pen (Pennatula), a rock-crab (Cancer irroratus), tube-worm (Vermilia 

serrula) embryonic “‘monk-fish” (Lophius piseatorius), and a flatfish 

(Pleuronectes americanus); from the western part of Western Bank. 

435. Capt. SEWELL W. SMITH and crew, sch. 8. R. Lane. Jointed 

bush-coral (Acanella Normani), with variegated serpent-star (Ophiophkolis 

aculeata), clear scallops (Pecten vitreus), shells (Anomia aculeata) and rare 

scaly stemmed barnacles (Scalpellum Stremii) attached, Afga psora, 

parasitic on halibut, large sea-anemones, small velvet-star (Ctenodiscus 

crispatus), Greenland basket-fish (Astrophyton eucnemis); Lamarck’s 

basket-fish (Astrophyton Lamarckit), scaly worm, sea-feathers (Balticina 

Finmarchica, Pennatula borealis, and Pennatula acileata), a lamprey eel 

(Petromyzon), long-nose eel (Synaphobranchus pinnatus), and a black 

dogfish (Centroseymnus celolepis); from lat. 43° 25’ N., long. 60° W., 180 

fathoms. 
436. Capt. PETER HAMLIN and crew, sch. Andrew Leighton. <A ruf- 

fled sea-rose (Actinernus nobilis), two specimens of Acanthogorgia 

armata, a long-nosed-eel (Synaphobranchus pinnatus), and two fresh chim- 

zeras (Chimera plumbea); from lat. 44° N., long.58° 30’ W., 160 fathoms. 

437. Mr. WILLIAM M. GAFFNEY, Gloucester (through Capt. Jos. W. 
Collins). A large crayfish, from the New England coast; exact locality 

unknown. 

438. Capt. BENJAMIN JOHNSON, sch. Alaska. <A fine specimen of 

Chalina; from Brown’s Bank, 57 fathoms. 

439, Capt. SAMUEL PEEPLES, sch. Addison Centre. Bryezoans, branch- 

ing sponge, jointed bush-coral (Acanella Norman), large flowered sponge- 
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coral (Anthomastus pi andinne gold. banded bush-coral (Keratoisis 

ornata), flesh-colored soft coral (Ale yonium carneum), long-rayed velvet- 

star (Archaster Andromeda), Lamarck’s basket-fish (Astrophyton La- 
marckit), sea-caulitlower (Alecyonium multiflorum), brittle: stars (Ophio- 

glypha), sea-corn (Buccinum eggs), ascidians, pug-nose eels (Stimenchelys 

parasiticus), and a Greenland fish (Stomias ferox) not hitherto taken on 
our coast; from lat. 44° 12’ N., long. 58° 56’ W., 230 fathoms. 

440. Capt. R. MORRISON and crew, sch. Laura Nelson. A great 
northern sea-feather (Pennatula borealis) and a lamprey eel (Petromyzon) ; 

from lat. 44° 5’ N., long. 63° 50’ W., 160 fathoms. 
441. Capt. Joun A. McCorMACK, sch. Wachusett. <A large warty 

sea-rose (Urticina nodosa), cluster of barnacles taken at surface, great 

northern sea-feather (Pennatula borealis), and a specimen of warty bush- 

coral (Paramuricea borealis); from lat. 43° 19/ N., long 60° 36’ W., 250 

fathoms. 

442, Capt. G. H. CuRTIS and crew, sch. Conductor. A warty sea- 
rose (Urticina nodosa), lamprey eel (Petromyzon), long-nose eel (Synapho- 

branchus Dun aeES), and pug-nose eel (Simenchelys parasiticus) ; from 

lat. 43° 5’ N., long. 61° 3’ W., 150 fathoms. 

445. J. I. ‘Fow LES, Gloucester, engineer of steamer Geo. H. Brad- 
ley. A hydroid and a young hee (Phycis) taken at the surface off the 

coast of Maine; askull of the dogfish (Squalus acanthias) from Pemaquid 

Beach, a star- fish, young codfish (Gadus morrhua), and piece of con- 

Mbmierate from Ponagud Bay, Maine; a “parakeet” from Great Egg 

Rock, Maine; and a specimen of Squilla caught off Nearit Light, in 

Providence River, June 2, 1879, 8 fathoms. 

444, Capt. Jos. TUPPER, sch. Madawaska Maid. A large pipe-fish 

(Syngnathus), and a shell (Buccinum, sp.); from Townsend Harbor, 

Maine. 
445. Capt. RANDAL PINKHAM, sch. Henry L. Phillips. A fresh cod- 

fish (Gadus morrhua), gray and ella mottled; caught on the eastern 

part of George’s Bank. 
446. Capt. EDWARD TREVOY, sch. Procter Brothers. Specimens of 

bush-coral (Acanella Normani), large scaly stemmed barnacles (Seal- 

pellum), iskates’ eggs} pug-nose eel (Simenchelys parasiticus), long-nose 

eel (Synaphobranchus pinnatus ), lancet mouth (Alepidosaurus ferox), and 

2u“albicore” (Orcynus thynnus?); from lat. 42° 33/ N., long. 64° 20’ W., 300 

fathoms; also a barn swallow which came aboard ttle vessel at the ne 

loeality. 
447. Mr. CHARLES RucKLEY, sch. H. A. Duncan. Specimens of 

flesh-colored soft coral (Alcyonium carneum), sea-cauliflower (Aleyoniwm 
multiflorum), jointed bush-coral (Acanella Normant), Jarge flowered 
sponge coral (Anthomastus grandiflorus), parasites (47ga psora), branch- 

ing sponges, sea-feathers (Balticina Finmarchica, Pennatula borealis, and 
Pennatula aculeata), rare shells (Buccinum cyaneum), two rare species of 

star-fish, long-rayed velvet-star (Archaster Andromeda), long-spined 
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velvet-star (Archaster tenuispina), Lamarck’s basket-fish (Astrophyton 

Lamarckit), great club-sponge (Cladorhiza grandis), eggs of black dog- 

fish, and spiral egg cases; from the south-central part of Western Bank. 

'Alsoa bunch of rockweed covered with barnacles from the same place, 

and a potato dropped overboard one day and. found in a halibut’s 

stomach the next. 

448, Capt. GEo. A. JOHNSON and crew, sch. Augusta H. Johnson. A 

rare species of crab, black dog-fish (Centroscymnus celolepis), Greenland 

dog-fish (Centroscyllium Fabricii), lancet-mouth (Alepidosaurus ferox), chi- 

mera (Chimera plumbea), mackerel shark (Lamna cornubica), skate 

(Raia granulata?), long-nose eel (Synaphobranchus pinnatus ?), pug-nose 

eels (Simenchelys parasiticus), and a lamprey (Petromyzon); from lat. 429 

37’ N., long. 62° 55’ W., 200 fathoms. 

449, Capt. KNUD MARKUSON and crew, sch. Notice. <A fine speci- 

men of the lancet-mouth (Alepidosaurus ferox), from about the same 
locality as the preceding. 

450. GEORGE SAWYER, East Gloucester. A pipe-fish (Syngnathus), 
caught at Wonson’s wharf, Gloucester. 

451. Capt. JOHN McINNISsS and crew, sch. M. H,. Perkins. A fine 

specimen of the lancet-mouth (Alepidosaurus ferox); from lat. 43° 6’ N., 

long. 61° 18’ W., 200 fathoms. 
452. GEO. W. Scort, sch. Ocean King. Numerous specimens of La- 

marck’s basket-fish (Astrophyton Lamarckii), common star-fish (Asterias 

gulgaris), star-fishes (Crossaster papposus, Astrophyton eucnemis), Sars’s 

serpent-stars (Ophioglypha Sarsii), black clams (Glycimeris siliqua), holo- 

thurian, sponge, internal parasites of codfish and a sand dab (Hippoglos- 

soides platessoides); from Sable Island Bank, 9 miles northeast of the 

northeast light of Sable Island, 60 fathoms. 

453. GEO. W.Scort, sch. Ocean King. Basket star-fish (Astrophyton), 

rosy, many-rayed star (Crossaster papposus), fringed star-fish (Asterias 

stellionura), green sea-eggs (Strongylocentrotus Drobachiensis), flesh- 

colored soft coral (Aleyonium carnewm), red spider-crabs (Hyas coarcta- 

tus, Hyas araneus), ascidians, Iceland scallops (Pecten Islandicus), Green- 

land round clam (Serripes Grenlandica), and other mollusks, worms (A phro- 

dita, &c.), rock perforated by boring shells and with bryozoans attached, 

stone barnacle (Balanus crenatus), alge taken from a cod stomach, com- 

mon flat-fish (Pleuronectes americanus), and a “lant” (Ammodytes du- 

bius?); fromthe Grand Banks, Virgin Rock bearing N. E. by N.30 miles, 40 

fathoms, June 25 and 26, 1879; also a sculpin (Cottus scorpius subspecies 

gronlandicus), a rare blenny (Gymnelis viridis), male and female capelin 

(Mallotus villosus) and their spawn, and some brook trout (Salvelinus fon- 

tinalis); from Miquelon Island; also male capelin from Cape Breton, 

M8: 
454. Capt. JoSEPH W. CoLuins, sch. Marion. <A large specimen of 

the gold-banded bush-coral (eratoisis ornata) ; from lat. 449 14’ N., long. 

58° 3/ W., 300 fathoms. 
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455. JOHN J. RYAN, Gloucester. (Brought in by sch. Madame Roland.) 

A rock with large green barnacles (Balanus Hamert) and sponge at- 

tached, and an Iceland scallop (Pecten Islandicus); from George’s Bank. 

456. Capt. JOHN KAVANAGH and crew, sch. Alfred Walen. A large 

bowlder, with barnacles attached, from George’s Bank, 40 fathoms. 

457. Capt. THOMAS OLSEN, sch. Epes Tarr. Specimens of jointed bush- 

coral (Acanella Norman), a large shrimp, slime-eel or hag (Myzxine gluti- 
nosa), and long-nose eel (Synaphobranchus pinnatus); from lat.43° 10’ N., 

long. 61° 10’ W., 250 fathoms. 
458. Capt. Wa. MCDONALD and crew, sch. N. H. Phillips. Specimens 

of jointed bush-coral (Acanella Normani), sea-feathers (Balticina Fin- 

marchica, Pennatula borealis), a branch of the gold-banded bush-coral 

(Keratoisis ornata), Alcyonium, great club-sponge (Cladorhiza grandis), 

great spiny spider-crab (Lithodes maia), gastropod eggs, eggs of unknown 

skate, and a long-nose eel (Synaphobranchus pinnatus) ; from Banquereau, 

300 fathoms. 

459. Capt. MICHAEL WELLS and crew, sch. Water Spirit. A purple, 

many-rayed star-fish (Solaster endeca), perforated rock, needle fish (As- 

pidophoroides monopterygius), and many specimens of the black rudder- 

fish (Palinurichthys perciformis) ; from Western Bank, lat. 42° 27’ N., 

long. 61° W., 30 to 45 fathoms. The rudder-fish were caught with her- 

ring bait. 
460. Capt. WM. HERRICK, sch. Augusta Herrick. Specimens of young 

hake (Phycis) and dollar-fish (Poronotus triacanthus) ; taken off Nansett, 

June 13, 1879. 
461. Capt. JoHN GOURVILLE and crew, sch. Rebecca Bartlett. A 

brittle star (Ophioglypha), star-fish (Hippasteria phrygiana), lamp-shells 

(Terebratulina septentrionalis), Aporrhais, Comatula, and a Norway had- 

dock (Sebastes); from the eastern part of Le Have Bank, 50 fathoms, — 

462. Capt. JoHN F. CRITCHETT and crew, sch. Commonwealth. ry. 

dollar-fish (Poronotus triacanthus) and lump-fish (Cyclopterus lumpus) 5 

caught about 15 miles off Matinicus Rock, Maine. 

463. SIuAS JEWET?, sch. Annie E. Lane. <A perforated rock and a 

substance resembling cannel coal, the latter having been taken from a 

codfish stomach ; from northeastern part of Middle Ground, 28 fathoms. 

464. SAMUEL KNOWLES, Gloucester. The head of an 82-pound cod- 

fish (Gadus morrhua). 
465. Capt. Tuos. R. WHARFF, sch. Willie Jewell, Provincetown. Fine 

specimens of gastropod eggs. 

466. Capt. JAMES Morrisey and crew, sch. Plymouth Rock. A large 

marine worm, gastropod eggs, young hake (Phycis), rock eel (urenoides), 

capelin (Mallotus villosus), and sand launce (Ammodytes) ; from the Grand 

Banks, 45 to 50 fathoms. : 

467. Capt. JOHN Q. GETCHELL and crew, sch. Otis P. Lord. Specimens 

of star-fish (Crossaster papposus, Asterias vulgaris, &e.), Iceland round 

clams (Cyprina Islandica), holothurians, shrimps, crabs, barnacles, Aga 
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psora, brittle stars, hydroids, fish eggs, young red-fish (Sebastes), rock-eel 

(Murenoides), and a mailed seulpin (Triglops Pingelii); from George’s 
Bank, 40 to 50 fathoms. : 

468. EVERETT P. WoNSON, East Gloucester. A live striped or garter 
snake (Hutenia sirtalis), caught in Hast Gloucester. 

469. Capt. JAMES NICKERSON and crew, sch. Bellerophon. <A fine 

specimen of the great northern sea-feather (Pennatula borealis); from 
Banquereau, 250 fathoms. 

470. Capt. FRANK WHEELER and crew, sch. Orient. Perfect specimen 
of the Gorgonian coral, Acanthogorgia armata, and a brittle star; from 
Banquereau, 250 fathoms. 

471. CHARLES D. Cook, Provincetown. A specimen of fossiliferous 
limestone from the Grand Banks, taken February, 1876. 

472. Capt. MELVIN GILPATRICK and crew, sch. Polar Wave. A 

specimen of jointed bush-coral (Acanella Normani), large flowered sponge 

coral (Anthomastus grandiflorus), a compound actinian, fine specimens of 

sea-feathers (Pennatula borealis and Balticina Finmarchica) with sea-ane- 

mones attached, a finned devil-fish (Stauroteuthis syrtensis), a species of 

Scopelus, a sucker or lamprey (Petromyzon), and a long-nose eel (Syna- 

phobranchus pinnatus) ; from lat.43° 54’ N., long. 58° 44’ W., 250 fathoms. 

473. Capt. WILLIAM DAVIS, sch. Shooting Star, Rockport. A sword- 

fish sucker (Remoropsis brachyptera); taken from the gill-cover of a sword- 

fish, near the Isles of Shoals, Gulf of Maine. 
474, GEORGE WILLIAM Hoy, sch. Mary F. Chisholm, Capt. Daniel 

McKinnon. A fine specimen of the tree-coral (Paragorgia arborea), 4 feet 

6 inches high, 2 feet 6 inches broad, and several of Lamarck’s basket- 
fish (Astrophyton Lamarckii); from lat. 43° 54’ N., long. 58° 40’ W., 250 

fathoms. 

‘475. Capt. D. E. COLLINS and crew, sch. Gussie Blaisdell. A speci- 

men of branching sea-corn (eggs of Buccinuwm undatum) 19 inches high, 

Earll’s many-rayed star-fish (Solaster-Harllit), green sea-eggs (Strongylo- 

centrotus Drébachiensis), ascidian with bryozoans attached, rock with 

stone barnacles (Balanus crenatus), bryozoans, stemmed sea-peaches (Bol- 
tenia Bolteni), and Molgula retortiformis attached; barnacles, large mass 

of sponge, hydroids (Lafoea). The sea-corn came from lat. 46° 40/ N., long. 

50° W.; the sponge from lat. 45° 12’ N., long. 51° 20’ W., 40 to 50 fathoms. 

476, Capt. GEORGE OLSEN and crew, sch. Willie M. Stevens. Two spe- 

cimens of the great northern sea-feather (Pennatula borealis) several of 

Lamarck’s basket-fish (Astrophyton Lamarckit) warty sea-rose ( Urticina 

nodosa), large flowered bush-coral (Anthothela grandiflora), Karll’s many- 

rayed star-fish (Solaster Harllii), Comatula, several small brittle star-fish, 
piece of scaly worm, tube of unknown worm, whelk, large shells (Neptunea 

despecta), clear scallop (Pecien vitreus), pug-nosed eel (Simenchelys para- 

siticus), long-nosed eel (Synaphobranchus pinnatus), a lamprey (Petromy- 

zon), small fish (Scopelus) from the stomach of a halibut, a cat-fish (Anar- 

rhichas latifrons), a female chimera (Chimera plumbea) with eggs, and 

alsoa male chimera, and spiral egg-cases; from Banquereau, 250 fathoms. 
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477. Capt. BRIGGS GILPATRICK and crew, sch. Herbert M. Rogers. 

Two species of sea-feathers (Pennatula borealis and Balticina Finmar- 

chica), star-fish, and a long-nose eel (Synaphobr anchus pinnatus); from 
Banquereau, 250 fathoms. 

478. Capt. NATHANIEL GREENLEAF and crew, sch. Grace L. Fears. 
Specimens of Lamarck’s basket-fish (Astrophyton Lamarckii), Finmark 

sea-feather (Balticina Finmarchica), fragment of tree coral (Paragorgia 

arborea), a piece of felt sponge, a perforated rock, and a Norway haddock 

(Sebastes marinus); from Banguareans 200 fathoms. 
479, WILLIAM LURVEY, Gloucester. Specimen of eggs of Buccinum 

undatum. : 

480. VINAL MCCALEB, East Gloucester. A young blue-fish (Poma- 

tomus saltatrix); caught with a mackerel hook in Gloucester Harbor, Sep- 
tember 16, 1879. 

481. Captain CURZON, sch. Mist. Vertebra of a whale, from lat. 47° 

20’ N., long. 50° W., 48 fathoms. 

482. Capt. JOHN MCKINNON and crew, sch. Rutherford B. Hayes. A 

fringed star-fish (Asterias stellionura), specimens of small velvet star-fish 
(Ctenodiscus crispatus), brittle sea-egg (Schizaster fragilis), piece of scaly 

worm, isopod crustaceans (Idotea), several large shrimps (Pandalus bore- 
alis), stone barnacles (Balanus porcatus), lam)-shells (Terebratulina sep- 

tentrionalis), lump-fish (Cyclopterus lumpus), a young Norway haddock 
(Sebastes marinus); from lat. 43° 44/ N., long. 63° 54’ W., 91 fathoms. 

483. Capt. S. W. Smiry and crew, sch. S. R. Lane. Specimens of 

the Finmark sea-feather (Balticina Finmarchiea), ruffled sea-rose (Act?- 

nernus nobilis), spiny bush-coral (Acanthogorgia armata), with eggs of un- 

known fish attached, lamp-shells (Zerebratulina septentrionalis), skate 

egg, chimera (Chimera plumbea), slime-eel (Myxine glutinosa), and two 
specimens of the sucker or lamper (Petromyzon); from lat. 43° 32/ N., long. 

60° 21/ W., 250 fathoms. 
484, Capt. SAMUEL PEEPLES and crew, sch. Addison Center. <A great 

northern sea-feather (Pennatula borealis), jointed bush-coral (Acanella 

Normani), deep-sea anemone (Urticina nodosa), large whelk with sea- 

anemones attached, great felt-sponge (Phakellia), two long-nosed eels 

(Synaphobranchus pinnatus?), two pug-nosed eels (Simenchelys parasiti- 

cus); from lat. 43° 42’ N., long. 59° 10’ W., 300 fathoms. 

485. Capt. CHARLES ANDERSON and crew, sch. Alice G. Wonson. 

Specimens of star-fish, large shrimps (Pandalus borealis), great bush- 

corals (Primnoa reseda), some with barnacles and other animals attached, 
and two specimens of the rudder-fish (Palinurichthys perciformis); from 

lat. 42° 6’ N., long. 63° 15’ W., 200 fathoms. 
486. Capt. JouN McINnNIss and crew, sch. M. H. Perkins.. Specimens 

of sea-feathers (Pennatula borealis and Balticina Finmarchica), with warty 

sea-rose (Urticina nodosa) attached, dog-fish eggs, and a piece of rock 

from 300 fathoms; from lat. 43946’ N., long. 63° 15’ W., 200 fathoms. 
487. Capt. PETER HAMLIN and crew, sch. Andrew Leighton. A speci- 
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men of the lamprey eel (Petromyzon); from the eastern part of Banque- 
reau, 150 fathoms. 

488. Capt. JAMES McDONALD and crew, sch. Magic. Specimens of 

jointed bush-coral (Acanella Normani), fragment of rock with flesh- 

colored soft coral (Aleyonium carnewm) and sponges attached, deep-sea 

cup-coral (Flabellum Goodet), and cup-sponge (Phakellia ?); from the edge 
of the Grand Banks, 250 fathoms. 

489. WILLIAM A. PEEPLES, sch. Addison Center, Capt. Samuel 
Peeples. Specimens of the gold-banded bush-coral (Keratoisis ornata), 

jointed bush-coral (Acanella Normani), with Terebratulina septentrionalis 

attached, and a fragment of great felt-sponge (Phakellia ventilabrum); 

from lat. 43° 42’, long. 59° 8’ W., 300 fathoms. 

490. Capt. DAVID CAMPBELL and crew, sch. Admiral. A fine speci- 
men of warty bush-coral (Paramuricea borealis), Finmark sea-feather 
(Balticina Finmarchica) with sea-anemone attached, flesh-colored soft 
coral (Alcyonium carneum), tube of an unknown worm, a species of 

Scopelus, an unidentified fish from the stomach of a halibut, hag or 
slime-fish (Myxine glutinosa), a lamprey eel (Petromyzon), a long-nosed 

eel (Synaphobranchus pinnatus), and a cat-fish (Anarrhichas minor) 4 feet 
long; from eastern part of Banquereau, 200 fathoms. 

491. Capt. N. MCPHEE and crew, sch. Carl Schurz. A Finmark sea- 

feather (Balticina Finmarchica), warty sea-anemone (Urticina), jointed 
bush-coral (Acanella Norman), large flowered sponge-coral (Anthomas- 

tus grandiflorus), with sea-anemone attached, Lamarck’s basket-fish 

(Astrophyton Lamarckii), and a great scarlet cushion-star (Hippasteria 
phrygiana); from the western part of Banquereau, 200 fathoms. 

492, Capt. PHILIP MERCHANT and crew, sch. Marion. Specimens of 

sea-feathers (Pennatula borealis and Balticina Finmarchica), star-fishes 
(Solaster Harllii, Solaster endeca, Asterias, Hippasteria phrygiana), stones 

with sea-anemones, sea-cauliflower (Alcyonium multiflorum) and sponges 

attached, a branching sponge, small squid, eggs of skates and of unknown 

fish adhering to a warty bush-coral (Paramuricea borealis), a Baird’s 

grenadier (Macrurus Bairdii) taken from the stomach of a halibut, two 
pug-nosed eels (Stimenchelys parasiticus), three long-nosed eels (Synapho- 

branchus pinnatus), two specimens of blue hake (Haloporphyrus viola), 

a Inale chimera (Chimera plumbea), and a skate (Rata); from near Ban- 
quereau, lat. 44° 2’ N., long. 59° W., 325 fathoms. 

493. Capt. PHILIP MERCHANT, sch. Marion. Branch of bush-coral 

(Paramuricea borealis); from lat. 44° 2’ N., long. 59° W., 300 fathoms. 
494, Joun J. RYAN, Gloucester. A specimen of perforated rock; from 

George’s Bank. 

495. JOHN SHEAN, sch. Ida May. Specimens of male and female sea 

herring (Clupea harengus); caught off Norman’s Woe, Gloucester Harbor, 

September 24, 1879. 
496. Capt. GEo. H. MARTIN and crew, sch. Northern Eagle. A speci- 

men of the pilot-fish (Seriola zonata), with a lump-fish (Cyclopterus lum- 
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pus) and another, undetermined species in its mouth; caught with a 

dip net in Newport Harbor, R. I., September 5, 1879. 

497. Capt. KNuD MArkuson and crew, sch. Notice. Specimens of 

the great northern sea-feather (Pennatula borealis), large flowered sea- 

feather (Virgularia grandiflora), flesh-colored soft coral (Aleyonium car- 

neum), sea-cauliflower (Aleyonium multiflorum), with Lamarck’s basket- 

fish (Astrophyton Lamarckii) attached; a rock with Aleyonium, sponges, - 

and Terebratulina septentrionalis attached; and a fine specimen of grena- 
dier (Macrurus Fabricit); from lat. 449 3/ N., long. 58° 26/ W., 250 fathoms. 

498, CHARLES MARTIN, East Gloucester. A specimen of rock-eel 
(Murenoides gunellus); caught at Kast Gloucester, September 25, 1879. 

499, Capt. EDWARD TREVoOyY and crew, sch. Procter Brothers. Stone 

barnacles (Balanus porcatus), large scaly-stemmed barnacles (Scalpellum), 

a rufiled sea-rose (Actinernus nobilis), and a horse mackerel or albicore 

(Orcynus thynnus), weighing 400 pounds; from lat. 44° 3’ N., long. 58° 

26’ W., 250 fathoms. . 
500. Capt. GEORGE H. CorRLIss and crew, sch. Conductor. Speci- 

inens of bush-coral (Acanthogorgia armata), small sea-pens (Pennatula), 

stemmed barnacles (Conchoderma), and Penella; from lat. 44° 3/ N., 

long. 58° 26’ W., 250 fathoms. 
501. Capt. D. C. MurpHy and crew, sch. Alice M. Williams. Speci- 

mens of jointed bush-coral (Acanella Normani) with a rufiled sea-rose 

(Actinernus nobilis) and serpent-star (Ophiacantha) attached; gold- 

banded bush-coral (Keratoisis ornata) with sea-corn, ophiuran, clear 

seallop (Pecten vitreus), and lamp-shells (Terebratulina septentrionalis) 

attached; great northern sea-feather (Pennatula borealis), sea-anemone, 

scaly worm (Hunoa spinulosa), sabelloid worm, Baird’s devil-fish (Octo- 

pus Bairdii), shark’s egg, and a pug-nosed eel (Simenchelys parasiticus) ; 

from lat. 43° 14’ N., long. 61° 7’ W., 250 fathoms. 
502. Capt. GEORGE A. JOHNSON and crew, sch. Augusta H. Johnson. 

Seven specimens of the grenadier (Macrurus Fabricii), Baird’s grenadier 

(Macrurus Bairdii), and a bill-fish or skip jack (Scombrescox saurus); 

from lat. 44° 3’ N., long. 58° 26’ W., 250 fathoms. 
503. Jos. E. HoLBRooK and crew, sch. Jennie P. Phillips, of Swamp- 

scott. A cramp-fish or torpedo (Torpedo occidentalis), weighing 250 

pounds; caught 10 miles south of Gloucester Harbor, September 26, 1879, 

504. J. B. GOLDSMITH, Rockport. Specimens of fungus (Phallus im- 

pudicus); from Rockport. 
505. Capt. WILLIAM McDONALD and crew, sch. N. H. Phillips. A 

fine specimen of great bush-coral (Primnoa reseda), with basket star-fish 

attached; a nipple-sponge (Polymastia), warty sea-rose ( Urticina nodosa), 

scaly worm, grenadier (Macrurus Fabricii), and a rare fish (Lygodes 
Vahlii), the third specimen taken on the United States coast; from lat. 

449 32’ N., long. 59° W., 225 fathoms. 
506. Capt. THOMAS OLSEN and crew, sch. Epes Tarr. A pug-nosed * 

eel (Simenchelys parasiticus), from lat. 43° 48/ N., long. 59° W., 300 fath- 
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oms; and a lump-fish (Cyclopterus lumpus), from Liverpool Harbor, Nova 
Scotia. 

507. Capt. GILMAN GILPATRICK, sch. Seth Stockbridge. Stones 

with sponges, bryozoa (Tubuliporia simplex ?, Porella rosacea), and corals 

attached, and a red spider-crab (Hyas coarctatus) ; from Banquereau, 250 
fathoms. 

508. THomMAS McKINNoN, Gloucester. A spotted sand flounder 
(Lophopsetta maculata). 

509. Capt. JoHN Q. GETCHELL and crew, sch. Otis P. Lord. Speci- 

mens of rock-crabs (Cancer trroratus), halibut, parasites (42ga psora), 

hydroids (Sertularella polyzonias var. robusta), shells (Saxicava rugosa, 
Modiola modiolus, Anomia aculeata), nipple sponge (Polymastia), sea-cu- 
cumber (Thyonidium elongatum), stone barnacles (Balanus porcatus), 

large green barnacle (Balanus Hameri), great scallop (Pecten tenwicos- 

tatus), stemmed sea-peach (Boltenia Bolteni), bryozoa (Caberea Ellisit), 

-and a young striped sea-robin, (Prionotus evolans); from the eastern part 

of George’s Bank, 50 fathoms. 

510. Capt. JoHN MCKINNON and crew, sch. Rutherford B. Hayes. A 
hook with petrified bait, large shrimp, crab (Cancer), unidentified fish 

from the stomach of a cod, slime-fish (Myxine glutinosa), eel (Zoarces), 

and silver hake or whiting (Merlucius bilinearis); from lat. 42° 58 N., 
long. 69° 14’ W., 46 fathoms. 

511. SAMUEL G. WonsoN, sch. John S. McQuin. Samples of the food 

of mackerel (Scomber scombrus) ; taken during the summer months oft 
the coasts of Maine and Massachusetts. 

512. Capt. MICHAEL WELLS, sch. Water Spirit. A great spiny spider- 

crab (Lithodes maia), from 15 miles southeast of Seguin, Me. 
513. Capt. BRIGGS GILPATRICK and crew, sch. Herbert M. Rogers. 

Earll’s many-rayed star-fish (Solaster Earllic), lamprey (Petromyzon), a 

pug-nosed eel (Simenchleys parasiticus), rudder-fish (Palinurichthys per- 

ciformis), lancet-mouth (Alepidosaurus ferox), and twenty-five young 

dog-fish (Centroscymnus ceelolepis), each 6 inches long, and taken from 

the parent; from lat. 42° 46’ N., long. 63° 18’ W., 200 fathoms. 
514. Capt. SAMUEL PEEPLES and crew, sch. Addison Center. <A 

twin-gilled eel (Synaphobranchus pinnatus); from lat. 42° 41’ N. long, 62° 

58’ W., 150 fathoms. 
515. Lewis McDONALD, North Haven, Me. A large perforated 

rock covered with crustaceans and hydroids; found by the sch. Nevada, 

Capt. B. L. Tracey, in North Bay, 17 fathoms. 
516. Gro. W. Scort, sch. Mary Story. Specimen of stone barnacles 

(Balanus porcatus), large green barnacle (Balanus Hamert), scallops 

(Pecten vitreus and Pecten tenuicostatus), horse mussel (Modiola modiolus), 

bank clam (Cyrtodaria siliqua), Anomia aculeata, cockles, gastropod 

eggs, crabs (Hyas and Cancer), hermit crabs, parasites (d/ga psora), 

nipple sponge (Polymastia), coral, star-fish (Asterias), variegated ser- 

pent-stars (Ophiopholis aculeata), hydroids (Sertularetla tricuspidata, Ser- 

S. Miss. 59 53 
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tularia argentea), bryozoa (Tubulipora simpler? Bugula Murray yana, Dis- 
copora ventricosa, Aleyonidium rubrim), scaly worm, sand eel (Ammodytes 
americanus), aot fish (Argyreiosus vomer), okey haddock (Sebastes 
marinus), and two fine specimens of albicore, or horse mackerel (Orcynus 
thynnus); from lat. 41° 58’ N., long. about 66° 30’ W., 45 fathoms. Also 
several blue crabs (Callinectes hastatus), spotted sand flounders (Lophop- 

setta maculata), and American sole (Achirus lineatus), from Providence 
River, R. I.; anda small bluefish (Pomatomus saltatrix), from Vineyard 
Sound. 

517. CHARLES RUCKLEY, sch. Electric Flash. Specimens of amphi- 
pods, common northern squid (Ommastrephes illecebrosus), lump-fish (Cy- 

clopterus lumpus), dollar-fish (Argyreiosus vomer), young hake (Phycis), 
spotted flounder (Lophopsetta maculata), stickleback (Gasterosteus acu- 

leatus), a small fish (Phycis, sp.), and mackerel stomachs; from off Seguin, 
Me., about 50 fathoms. 

518, Capt. JOHN GOURVILLE and crew, sch. Rebecea Bartlett. Stone 

barnacles (Balanus porcatus), and a cat-fish (Anarrhichas lupus); from 
lat. 42° 10’ N., long. 66° 30’ W., 50 fathoms. 

519. Capt. NATHANIEL GREENLEAF and crew, sch. Grace L. Fears. 

Specimens of bush-corals (Acanella Normani and Acanthogorgia armata), 

tree-coral (Paragorgia arborea), large flowered sponge-coral (Anthomastus 

grandiflorus), red sea-rose (Urticina crassicornis), lamp-shells (Terrebra- 

tulina septentrionalis), amphipods, hydroids, variegated serpent-stars 

(Ophiopholis aculeata), Lamarck’s basket-fish (Astrophyton Lamarckii), 
scallops (Pecten vitreus), scaly worm, twin-gilled eel (Synaphobranchus 

pinnatus), and a pug-nosed eel (Simenchelys parasiticus); from lat. 48° 

48’ N., long. 59° W., 250 fathoms. 

520. FRANK WILLIAMS, through Procter Brothers, Gloucester. Speci- 

men of bill-fish (Scombresox saurus); caught in Squam River, October 
15, 1879. 

521. EDWARD F.. Hoyt, Gloucester. A specimen of pipe-fish (Syngna- 

thus). 

522. Capt. OscAR W. ALDEN and crew, sch. Andrew Leighton. A 
rock with crustaceans attached, and a ruffled sea-rose (Actinernus nobilis) ; 

from lat. 43° 30’ N., long. 59° 42’ W., 325 fathoms. ' 
523. Capt. 8S. W. SmirH and crew, sch. 8. R. Lane. A sea-feather 

(Balticina Finmarchica), sea-cauliflower (Alcyonium multiflorum), flesh- 

colored soft coral (Aleyonium carneum), Lamarck’s basket-fish (Astro- 

phyton Lamarckii), shark’s egg, specimens of lamprey eels (Petromyzon), 

twin-gilled eel (Synaphobranchus pinnatus), and blue hake (Haloporphyrus 

viola); from lat. 43° 41’ N., long. 59° 15’ W., 200 fathoms. 
524. DAVID SAWYER, sch. Constitution. Ovaries of a blue shark; 

from Middle Bank. 

525. Capt. W. H. GREENLEAF and crew, sch. Chester R. Lawrence. 
Branches of tree-coral (Paragorgia arborea), and of the gold-banded 
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_ bush-coral (Keratoisis ornata); from the eastern part of Banquereau, 
250 fathoms. 

526. Capt. GEO. OLSON and crew, sch. Willie M. Stevens. Warty 

sea-rose (Urticina nodosa), Goode’s cup-coral (Flabellum Goodei), 

sponge, compound ascidian (Amorecium glabrum), variegated serpent- 

star (Ophiopholis aculeata), sea-worm, sabelloid worm, rudder-fish (Palinu- 

richthys perciformis), pug-nosed eel (Simenchelys parasiticus), wolf-fish 

(Anarrhichas), and leopard-fish (Anarrhichas minor): from lat. 43° 52/ 

N., long. 59° 9’ W., 200 fathoms. 
527. Capt. JoHN MCKINNON and crew, sch. Rutherford B. Hayes. 

A mackerel stomach taken from the stomach of a haddock, and two 

small unidentified fish found swimming near the surface; in lat. 42° 53! 
N., long. 69° 14’ W., 46 fathoms. 

528. Capt. CHAS. ANDERSON and crew, sch. Alice G. Wonson. A fine 

specimen of the great bush-coral (Primnoa reseda), ascidian (Pyrosomc), 

scaly worm (Hunoa spinulosa), small red star-fish, velvet-star (Poramiay 

and a tubular, sponge-like structure 18 inches long; from lat. 42° 6’ N,, 

long. 65° 35’ W., 200 fathoms. 
529. CHARLES WILSON, Gloucester. Eggs of unknown mollusk; from 

Providence River, Rhode Island. 

530. Capt. JoHN McINNIS and crew, sch. M. H. Perkins. Great 
northern sea-feather (Pennatula borealis), Flora’s velvet-star (Archaster 

Flore), fishermen’s devil-fish (Octopus piscatorum), sucker or lamprey 
(Petromyzon), and alancet-mouth (Alepidosaurus ferox), from the western 

part of Le Have Bank, 120 fathoms. 

531. Capt. CHARLES MuRPHY and crew, sch. Alice M. Williams. 
Sea-rose (Urticina nodosa), polyps, variegated serpent-stars (Ophiopholis 

aculeata), scallops (Pecten vitreus), and a great northern sea-feather 

(Pennatula borealis); from the “Stone Fence,” lat. 44° 27’ N., long. 57° 

14’ W., 190 fathoms. 
532. Capt. MEDEO RosE and crew, sch. Hiram Powers. A fine speci- 

men of Norway haddock (Sebastes marinus); from Jeffrey’s Bank, Gulf 
of Maine, 45 fathoms. 
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