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ZXPZRIMENTS BY THE u. s. FISIT COMMTSSXON IN 1885. 

The partial completion, in August last, of’ tho new hboratory build- 
ing at  the marine station of the Fish Commission, a t  Wood’s 33011, 
Nass., with its convenient system of salt-water piping, permitted the 
necessary experiments being begun at  that time with rcspect to the ar- 
tificial hatching of lobsters-a branch of fish culture the great impor- 
tance of which has long been felt in view of the rapid decrease in 
abundance of that valuable food product. Unfortunately the hatching 
Season had then closed, but it was deemed advisable to ascertain the 
best methods of handling the eggs, in order that there might be as 
little delay as possible’in starting operations next spring. 

unlike most fishes, the lobster carries its eggs until they, hatch. The 
eggs are fertilized while yet in the ovaries, and are soon afterward ex- 
truded, but the length of the period of development is not known. As 
they‘issue from the body of the female, they are coated with a viscid 
Substance that soon hardens into short, tough, and very flexible threads, 
by means of which they are attached in bunches or clusters, of variable 
sizes, to the swimmerets and under surface of th0 abdomen or tail, the 
hinder feet, it is said, being used to aid in carrying them back and dis- 
tributing them as they come* from the apertures of the oviducts. The 
eggs are comparatitely large (about one-twelfth of an inch in diameter) 
a1ld hardy, and each lobster carries from about 12,000 to 24,000, accord- 
i~ to  its size. 

The problem of lobster hatching on a practical scale is one that the 
PiSh Commission has long had in view, but all of its marine laboratories 
U P  to the present time have been temporary structures, with insufficient 
aWommodat~ions and without the means of obtaining continuous sup. 

f water in suitable quantities. It was hoped that the new build- 
ould be finished early enough in the spring to permit of the begin- 

g Of hatching work in June; but the hinderauces which are inevitable 
all such projects interfered to delay iictual operations for another 

ear. The hatching of small quautities of Iobshr eggs, as well as the 
of other species of crustaceans, had been successfully accom- 

plifhd, from time to time, by members of the Fish Commission party 
in embryological studies, and the possibility of oonduotiug 

atching operations on a smell scale, and of carrying the young through 
least the first few sbges of growth, needed no further proof; but the 
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question of how to care for large masses of eggs, and especially for the 
young after hatching, was yet to be approached. 

In the fall of 1884, soon after the inner fish basin at Wood's Holl had 
been completed, Capt. H. C.' Chester, in charge of the station, trans- 
ferred to it several hundred female lobsters with spawn, thinking that  
soine of the eggs might hatch during the winter, but, if not, feeling cer- 
tain that something might be done with them in the early spring. Un- 
fortunately for his experiment, the work on the outer basins necessitat- 
ing the employment of a large steam dredger, which kept the water 
constantly loaded with sediment, and the frequent blasting of rocks, 
caused the destruction of his entire stock before any results had been 
reached. The method of continuing the work in the summer had not 
yet been decided upon, when an opportune letter, received from the 
Norwegian fiish-culturist, Q. M. Dannevig,. announced the successful 
hatching of lobster eggs of the European species, detached from the 
body of the parent, and the rearing of the young through the three 
earliest stages. The manner of conducting his experiments was not 
described, but the fact that he had accomplished good results with de- 
tached eggs gave us a basis to work upon. His letter was as fqllows: 

FLODEVIG, near ARENDAL, NORWAY, July 14,1886. 
DEAR SIE: I hereby take great pleasure in informing you that th,e 

experiments with the hatching of detached lobster eggs iq progreasing 
very favorably, that the young are doing well, and that some of them 
have attained what Prof. Q. 0. Bars calls the third stage. 

The length of the roung lobster soon after hatching is about 9"mi 
After 8 days, when the second changing of the shell or skin takes place, 
it has attained the length of 12"", and after 16 days, when the third 
change occurs, it is about 16"". The mortality was rather large for 
some days, but is now only 1 to 3 in 24 hours, so that 96 still remain out 
of 200 which were picked out for an experiment. They are very greedy, 
but not so bad in killing one another as they were in the beginning. I 
feed them principally with the soft parts of our crab. They like it well, 
bu t  their slender legs sometimes get entangled in the soft mass, and 
then they die. Five hundred newly-hatched individuals are now in a 
separate apparatus for further experiments. I wish to find out at what 
stage the greatest loss takes place. I have great hopes now that I 
shall master this question during the season, so that I can proceed upon 
a large ~ c a l e  next summer. 

Very respectfully,. 
G. M. DANNEVIG.* 

Prof. SPENUER F. BAIRD, 

*For a later account of this osperiment, me letter of @.,Me Dainnovig, in Ball. U. 
Commissioner of Fish and Pisheries, Washington, D. 0. 

8. Fish Commiesion, v, p. 446, 1885. 
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If a few eggs are cut from the swimmerets of a lobster and dropped into 
a jar  of water, they will rapidly sink to the bottom, showing that their 
specific gravity is considerably greater than that of water. The knowl- 
edge of this fact led to the selection of the McDonald automatic hatch- 
hgljar, which has lung been in use in shad propagation, for the firsf; 
experiments, and a trial of about two mont.hs has demonstrated its 
SUperiority for this purpose over the other applliances that mere tested. 
?he principle on which the McDonald jar works has already been fully 

. (kxribed,* and me need only mention here, for the purpose of showing 
its adaptability to tho eggs in question, that the water entering through 
a long glass tube, reaohing nearly to the bottom of the jar, causes an 
upward current of water through the jar, %he force of which is regu- 
lated by the amount of inflow; the outlet is by means of 8 short tube 
Passing only a little way into the upper part of the jar. The inlet tube 
is connected by rubber tubing with a supply pipe, and the outlet tube 

the ,same manner with a waste pipe, and these connections being 
de, the movement of the eggs is entirely controlled by means OS a 

.cock and thslonger tube, the latter, by being ra;sed or lowered, 
changing to a certain extent the force and character of the current. 
?he flow is continuous and regular, and the jars need to be examined 

asionallg, perhaps twice each day, for the purpose of forcing out 

eggs are readily cut from the swimmerets and under surface of 
obster by means of small sharp scissors, the curved kind used in 

ng being especialy well adapted to this purpose, although most 
d will answer, By kaking ordinary precautions uo harm is done 

to  the parent, the small threads joining $he eggs to the body having no 
c connection with it. Most of the eggs come of f  in bunches of 
le sizes, some containing two or three hundred, and others less, 

n to a very small number, but more or less of them become sep- 
ed in the cutting, and in every batch there are 'many free eggs. 

is lack of uniformity in the composition of each lot of eggs is zlr source 
@eat annoyance in handling them, the free eggs .floating up more 

than the bunches and tending to escape through the outlet pipe, 
but it  is not detrimental to the !success of the work. In  preparing the 
'g@% they were transferred as rapidly as detached to 'the hatchingjms, 
Previously filled with water, the eggs of each lobster being placed in a 
"parate jar, as there is more or less variation in the spedific gravity of 
the eggs of  different individuals. 

cumulation of sediment, as explained further OIL 

, 
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larger bunches of eggs a gentle rotary motion; but this caused the 
smaller bunches and the free eggs to rise sometimes to more than half 
the height of the jar and kept them quite strongly agitated. Although 
the eggs are very hardy, and in nature, while attached to the swimmerets 
of the parent lobster, are given but little motion, this greater activity 
appears to be essential to their well-being in the artificial hatching 
apparatus, for without it they soon die. Such a fate befell most of one 
lot contained in a McDonald jar, through which but a genth current 
was allowed to pass, and in one of the hatching-boxes, where the SUP- . 
ply of water was very much greater, though distributed over a much 
larger surface, EO that no motion was given to the eggs, they all died 
inside of a week. The accumulation about the eggs of impurities from 
the water may have been the principal cause of this mortality; but as 
the eggs are well able to endure active motion and thrive best in a 
strong current, there can be no objection to pursuing that method, An 
illutltration of the hardy character of the eggs is furnished by the fact 
that a small quantity left over night in a watch glass of sea water were 
alive and apparently in good condition in the morning, although the 
density of the water had been greatly increased by evaporation. 

The chief annoyances to hatching work at the Wood's Holl station 
this summer were, first, iron rust, and, second, sediment from the har- 
bor. The supply mains in use when the laboratory was first opened 
consisted of iron pipes without a protective lining; they had been down 
a year, and gave off such a large quantity of rust, which often ap-' 
peared as a dense reddish cloud of exceedingIy fine suspended particles, 
that the hatching-jars would become strongly stained ineide of a few 
hours and the eggs themselves become perceptibly coated. After the 
cement-lined pipes had 'been substituted, this trouble ceased for the 
most part, but a great deal of sediment was obserred in the sea water 
the remainder of the season, and notwithstanding the strong current 
passing constantly through the jars, a very perceptible deposit wa0 
formed over the lower-lying eggs in the course of every twelve hours. 
The lighter particles of sediment also collected to a large extent on the 
sides of the jars and tubing, and often adhered to the more buoyant eggs. 
Cloth filters were used to strain out these impurities, but they proved 
unsatisfactory, and the course finally pursued was to force out the sedi. 
ment every morning and evening by momentarily increasing the flow 
of water to its utmost capacity, and then shutting it off, repeating this 
operat<ion at frequent intervals for several minutes. The effect was 
thoroughly to st ir  up the sediment, which, being lighter than the eggs, 
remained longer in suspension and was carried oft' when the flow was 
again made normal. The eggs mere transferred to clean jars every four 
or five days, and the old jars thoroughly washed. 

By constant attention to all these details, the eggs were kept in a 
healthy and tolerably clean condition as long as the experiments wero 
kept up. A neglect of these precautions always resulted in the de- 
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struction of many eggs, although in the first lot of eggs prepared, which 
suffered greatly from iron rust, and was frequently left without care, 
sometimes for days at a time, until they were well covered with sedi- 
ment, fully one-third wore living at the end of eight weeks, wqen I left 
the Wood’s Holl station. 

It does not seem practicable to keep the eggs of more than on0 lob- 
ster in each jar, as the eggs of diEerent individuals differ more or less 
in specific gravity, and it is impossible to regulate the flow of water so 
as to give them all the required motion j but as the number is consider- 
able in each, there is not sufficient excuse for attempting economy in 
that direction. The number of fertilized’eggs carried by lobsters during 
the spawning season has been ascertained by, careful computations in 
several cases, and varies from about 12,000 to 24,000, the latter number 
probably being rare. The most common number noticed during late 
years bas been from 15,000 to 18,000. 

The question of the amount of motion to which the eggs should be 
subjected is one deserving much consideration. The females with eggs 

I contained in the aquaria a t  Wood’s Holl remained very quiet most of 
the time, and the swimmerets and eggs were scarcely ever observed to 
be in motion. Oonfined within the narrow limits of an aquarium, with 
a strong light entering from all sides, it was not to be expected tbat 
their movements would be altogether natural. In nature, whether or 
not their ~wimmerets are kept moving regularly backwards and for- 
ward&, which is probably the case to a greater or less extent, the rtct 
of moving about in search of food or for change of ground must bring 
a constant change of water. With the Olark hatching-boxes, which are 
very successful for certain kinds of fish eggs, no good results were ob- 
tained, although the flow of water was much greater than in the Mc. 
Donald jars. These boxes were tricd in two ways, with a downward 
nd an upward flow of water, but the eggs remained perfectIy motion- 

and at the end of a week were in such bad condition that they hsd 
brown sway. 
experiments above described merely indicate a method by which 

h r  eggs detached from the parent may be successfully kept alive 
for a considerable length of time with sufflcient economy to commend 
the process to future practice. Had the experiments been made during 
the hatching season, more satisfactorymsults would undoubtedly have 
,been reached. It is not expected that in actual practice the eggs will 
have to be kept very long in the jars. The extensive storage basins in 
front of the laboratory will afford accommodations for large quantities of 

d”  femalea, which can be so arranged as to permit of their being 
examined from time to time and the condition of the eggs ob- . As the eggs approaoh the last stages of development before 

atching-a condition that is easily determined almost by the unaided 
eY@-they can be transferred to the hatchingjars, and the final changes 
llowed to take place uuder constant observation. As the hatching i s  
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limited to a period of about two months, it is probable that thc eggs of 
many individuals reach maturity at about the same time, and a large 
number of jars can be manipulated together. 

The principal object in hatching the eggs- in jars is to have the em- 
bryos under control immediately after hatching ; but the best methods 
of caring for the young have yet to be decided upon, and furnish an in- 
teresting problem for investigation next spring. It is probable that the 
embryos cannot be kept in the McDonaldjar, as they swim at  the sur- 
face and would soon all escape through the outlet tube. They can, 
however, be transferred to large aquaria, to the large wooden tanks now 
rigged on the lower floor for the keeping of fish, or to floating cars in 
one of the basins. The last pl?n will probably answer best when work- 
ing on a large scale, as the embryos will thereby obtain some food from 
the surrounding waters, while in both of the former cases food would 
have to be supplied them. 

A floating car suitable for the purpose has already been constructcd, 
and now contains a number of berried lobsters, which it is proposed to  
keep over winter, if possible, in order to observe whether any hatching 
takes place during that season. This car is constructed on the plan of 
the ordinary fish cars, the openings being covered with a fine-mesh 
brass-wire cloth to prevent the escape of the young, but with the 
meshes large enough to permit of the entrance of such small life as the 
embryos would be likely to feed upon at the surface. The dimensions 
of this car are 5 feet long, 3 feet wide, and 2 feet deep, but larger cars 
wili be used if necessary. It is now moored in the outer basin, opposite 
one of the openings in %he wall, where it receives the full force of the 
current. A few McDonald jars will also be kept in operation, with lob- 
ster eggs, during the entire winter, for purposes of observation. 

It is not known how long the young can be kept in confinement, nor 
at what age it would be advisable to turn them over to  the care of 
nature, but it will probabIy be possible to transport them alive to any 
other portion of t'he eastern coast, as the distances are nowhere great. 

NoTE.-since the above was written, a letter has been received from 
Capt. H. 0. Chester, superintondent of the Wood's Holl station, givipg 
an accou~t of the hatching of a few lobster eggs in one of the McDonald 
jars early in November. The eggs were detached from the lobster and 
placed in the jar November 5 ; they began to hatch November 8, three 
days afterwards, and continued hatching for a, few days longer, but 
only about 50 young ones were observed. The remainder of the eggs 
are still in the jar, in good condition. A few of the embryos were 
transferred to an aquarium with running water, and others to a small 
vessel in which there was no change of water. The former lived about 
20 hours, the latter about 36 hours. The temperature of the water in 
the hatchingjar November 6 was 64.30 Fahrenheit; on the 6th, 660; 
agd on the 7th and Sth, 660. 
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NEUEBSITY OF BTTXMPTING THB ARTIFIUIAL PROPAGATION OF LOB- 
STERS. 

In a report to the U. 8. Commissioner of Fish and Xisheries, on the 
lobster fishery of the United States, now in course of publication, tho 
writer has given an account of what is known regarding the habits and 
abundance of both the American and European species, which differ 
but slightly from each other struaturally. The investigations on which 
tlrat report is based confirmed the fact, previously well known to those 
acquainted with the industry, that the abundance of lobsters, as well as 
their average size, has been ripidly decreasing from year to year on 
many portions of the coast, ever since the fishery has been vigorously 
pushed. A study of the habits of lobsters indicates that such a decrease 
is far more possible with that species than with the true fishes, which 
are, as I I  rule, more secure from the attacks of man. 

That a decrease has taken place, and that in some regions it has 
amounted ,to a serious loss, is attested by the statements of numerous 
fishermen and dealers, which are quoted a t  some length in the report 
above mentioned. 

All the States inhr6sted in the lobster fishery, excepting New Jersey, 
whose fishery is small,’ have enacted protective laws; but, either because 
these laws are inadequate or are not properly enforced, they have failed 
to stop the decrease, though they may have checked it more or loss. 
As a result, the fishery is fdling off in the United States, and we aro 
even uow dependent, to & greater or loss extent, on the British Prov- 
inces for the supplies of our larger markets. The same trouble exists 
in Europe, where the lobster fishery is, of course, of much older date 
than iii this country, and where it has been controlled by legislation fpr 
Inany yeais. Many elaborate reports have been published upon tho 
European fishery by experts ,appointed to investigate its condition ancl 

eds, but they are apparently a t  as much loss there as we are here 
gardirig the methods and benefits of protection. In Norway, which 

Country possesses the most important European fishery, they have, as 
st resort, sought relief through the aid of artificial lobster culture, 
experiments to that end have been carried on for several years. In  
United States, where the methods of fish culture are best under- 

d have been most productive of beneficial results, it is natural 
ose that tho same course would have been often suggested, ancl 

has really been the case., None of the trials up to this year havo, 
been mado according to the most approved methods of fish 

ion, and insufficient means for oarrying on any such practicd 
Xperiments with respect to salt-water species of b h  have alone. pre- 

ed the’ Fish Oommission from engaging in this work before. 
would be impossible, within the limits of this paper, to oite even a 
ion of the evidence bearing upon the decrease of lobsters which has 
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been collected, but following are a few of the remarks with which this 
subject is introduced in the report already referred to : 

“.An illustration of the rapidity with which the lobsters of a small area’ 
may be caught up, is furnished by a salt-water inlet on the coast of 
Maine, in which lobsters were at one time very abundant. This basin 
opens directly into the sea, and is sufficiently large to have afl’orded a re- 
munerative fishery to several lobstermen. Two years’ time was sufficient 
to reduce the supply of lobsters to such an extent that fishing became 
unprofitable. After an interval of about five years they again became 
abundant, and the supply was once rgore exhausted. Had this inlet 
not been so situated that it readily received supplies from without, it is 
probable that it would have required a much longer time to become 
replenished. 

“On a much larger scale ahas been the depletion of the once noted 
grounds about Cape Cod, Massachusetts, which at one time furnished 
nearly all the lobsters consumed in New York City. In the early part 
of the century, this fishery was entirely in the hands of fishermen from 
other States, priucipally Connecticut, who came to Cape Cod with their 
smacks, and, after catching a load, carried it to New York or Boston. 
As early as 1812 the citizens of Provincetown realized the danger of 
exhausting the grounds about their town, and succeeded in having a 
protective law passed by the State legislature. More or less stringent 
regulations respecting the lobster fishery of Cape Cod have been in 
force from that time down to date, and theg have probably done good 
service in prolonging the fishery; but the period of its prosperity has 
long since passed, as continuedoverfishing has so exhauuted the grounds 
on almost every portion of Cape Cod that they are no longer profitable 
even to the few men who still set their traps there. From the sketch 
of this region, given further on, it  will be seen that the decrease has 
not been a temporary one, although an entire rest for EL long period of 
time might p6ssibly allow it to recover more or lese of its former abun- 
dant supplies. As it is, no large catches are now made, and but few 
lobsters are, carried away from the Cape. 

(6  The immediate vicinity of Provincetown has suffered most in this 
respect, but scarcely more than any portion of the coasb from that town 
to Boston on the one side and to New Bedford on the other. A delay 
in the publication of this report enables the writer to add a note for the 
southern portion of this region, covering the $eriod down to July, 1885. 
Vineyard Sound proper and tho vicinity of Wood’s Holl, Mass., have 
afforded but poor ca,tches for a number of years, but the region about 
Gay Head has continued to attract the lobstermen down to the present 
time. Each succeeding year, however, lobsters have appeared to be 
less plenti€ul, and during the spring months and June of 1885 scarcely 
anything has been done. The fishermen are discouraged, and are forced 
to attribute the scarcity to overfishing, the possibility of which many 
of them have all along denied. At Cluttyhuztk Island the catch for 
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1886 was less than one-fourth that for 1880, and the same was reported 
Of the remainder df the Hlizabeth Islands, No M‘aI17s Land, and Gay 
Bead. 

“In the waters of Rhode Island and Connecticut a large decrease of 
lobsters is reported by many of the fishermen, and the increased catch 
for the few years preceding 1880 was obtained only by the use of a much 
larger number of traps than wm employed formerly. Although the 
fishery in those States was begun very many years ago, it is only within 
Comparatively recent times that it has been extensively carried on. 

“On the coast of Maine the evidences of decreaae are very stroug, 
espeaially as regards the shallower areas, but the rapid extension of the 
grounds into comparatively deep water has made the actual decrease 
less apparent. The rocky bottoms of the coast of Maine are also sup- 
Posed to afford the lobsters greater protection than the sandy ones to 
the south, and in many places the traps cannot be set as closely together, 
nor is it probable that the lobsters in such localities move about as 
much in search of‘ food. 

“The greatest decrease has occurred within the past 15 to 20 years, 
or since the establishment of numerous canneries and of the perfeckd 
methods of transporting fresh lobsters to all parts of the country. The 
demand being so much greater than the supply, there are no restrictions 
OU the amount of the catch beyond those imposed by the State laws or 
resulting from the soarcity of lobsters. Fish are among the greatest 
enemies of the lobster, and cod are known to consume enormous quan- 
tities; but nature has provided against their extinction by such means, 

The above remarks were based mainly upon the fishery investigations 
of 1880, since which evidences of continued decrease have been con- 
shntly received. About a year ago, a prominent Boston dealer wrote 
that he was receiving large quantities of lobsters from Nova Scotia, &S 
the Maine fishery was totally inadequate to supply the demand, the 
amount obtained from that State having been less than in previous 
Years, . 

h e  of the strongest evidences of decrease in abundance is afforded 
bY the continuous decrease in the average size of the lobsters sent to 
the rnmkets. The exact amount of this decrease is not determinable, 

no records bearing upon this subject were made prior to 1880, but 
e fact wa9 granted by the fishermen and canners, even in those re- 

ere a perceptible decrease in numbers WM not admitted. The 
weight of the lobsters marketed in most places in 1880 was 
d to be about two pounds each. A New Haven correspondent 

ated that the average length of the lobster sold in the markets in that 
Place in 1880 was about 106 inches, and the average weight about two 
pounds, against an average leugth of about 13 inches and an average 

ight of about three and one-half pounds 20 yesrs ago. In  Boston 
e market lobsters ranged but little above the limit in size permitted 

nd it is man alone who has disturbed the balance?’ 
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by the State laws, and that seenw to be the case nearly everywhere. 
In Portland, Me., the average length of the 1obstel.s marketed in 1880 
was about 104 inches, and in Boston 11 to ll& inches, while in New 
York City the range in size was from 104 to 15 inches. 
. The facts above stated apply only to the %larger distributing centers, 

where custom had prescribed the minimum limit in size of the lOb6t0rs 
marketed, before protective laws were enacted. At that time there was 
an abundance of large lobsters, and the smaller individuals were re- 
garded  ah^ of little account for the fresh trade. They have, however, 
been -used foT a long time by the canneries on the coast of Maine, by 
the fishermen as bait, and to supply local, denands. The quantity of 
lobsters consumed, measuring less than 10 inches in length, is, there- 
fore, very groat, and on some portions of the Maine coast the canneries 
make use of only those that are too small for the fresh-market trade. 
In fact, the greater proportion of the lobsters now canned are less tlian 
10 inches long. Prom these statements it will be seen that there is tt 
steady demand for lobsters of all sizes, and that but a limited pro- 
tection is afforded either by lams or custom. 

RANGE AND MIGRATIONS 03' LOBSTERS. 

The American lobster has been taken as far south as off Cape Hat- 
teras, N. C., where a single medium-sized individual (13 inches loug) 
was dredged from a depth of 49 fathoms, by the Fish Uommission 
steamer Albatross, i n  1884. Two or three examples have also been re- 
corded from the northeastern part of the sea-coast of Virginia, but the 
Delaware Breakwater may be regarded as practically the southern limit 
of its range, although it is not at all common at that place, and is rarely 
fished for. Lobsters are somewhat more abundant off Atlantic Oity 
and Long Branch, New Jersey, where they afford a limited fishery, and 
in New York Bay and the adjacent regions they were at one time quite, 
plentiful, but overfishing and the pollution of the waters have almost en- 
tirely exterminated them there. Passing eastward through Long Island 
Sound, they gradually increme in abundance as we approach the Block 
Island region, and from there to the extreme northern limit of the coast 
of Massachusetts, wherever the bottom mas suited to them, they were 
formerly exceedingly abundant. The first important fishery originated 
aloug this section of the coast, Cape cod at one time having furnidietl 
New York City with nearly all of its supplies. Tho sandy shoros of 
New Hampshire are not so prolific in lobsters as are those of either of 
the adjoining States. Naine is now the principal Rource of supply for 
all the larger markets of this country, the yearly fishery of that; State 
greatly exceeding in quautity and value those of all the other States 
combined. 

Most of the British maritime provinces abound, in lobsters which 
especially plentiful on both the ocean and gulf coasts of Now CBruns- 
wick and Nova Scotia, theso two countries now affording the most ex- 
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hnsive lobster fishery in the world.. They appear to be much less com- 
mon in Newfoundland and Labrador, possibly because they have been 
less fished for there. 

Lobsters are not kpown to migrate, excepting over very short dis- 
t&nces, mainly in the spring and fall, when they change their grounds, 
moving into deeper water on the approach of cold weather, and return- 
ing nearer to the shore in the late spring;. The fall migrations are 
Solely for the purpose of escaping the cold of winter, the shallower sum- 
mer grounds probably furnishing a better supply of food. The extent 
of the movements depends more or less upon the character of the coast, 
for where the bottom slopes off very gradually they will need to go a 
much greater distance to reach a suitable depth of water than where 
deep holes occur near their summer grounds. The summer fishery is 
mainly in depths of a very €ew to 15 or 20 fathoms, the winter fishery 
in 25 to GO fathoms. On the coast of Maine the traps are sometime8 
&et in such shallow water that they lie partly exposed at low tide: Por- 
merly some fishing was done along the shores by means of gaffs and 
diPnets, but lobsters rarely occur in such favorable localities now. 

I t  is supposed that lobsters do not travel much along the coast, though 
they probably change their grounds from time to time in search of food. 
On some portions of the coast the fishermen claim to have good evi- 
deuce of the schooling of lobsters, and state that the schools appear 

disappear suddenly, indicating the possession of certain migratory 
habits, but there is no proof that their migrations extend far, and they 

very different in character from those of the true fishes. We have 
avidonce to prove that any one region has been directly benefited by 

accessions from an adjoining region, and the extent t o  which some 
cts have been depleted b;S overfishing without subsequent recovery 
ates that the supplies of one region are but little dependent upon 

f another, a t  lea& not for immediate relief. The Oape Cod lob- 
hery has been at a low standing for many years, and although 

w men have engaged in the fishery of that region for a long time, 
ere are, as yet, no signs of improvement. 

$ 1  

PJ%.WNING SEASON AND HABITS, DEVELOPMENT AND RATE OF 
GROWTH. 

obsters are found with spawn attached to the abdomen during the 
This fact is recorded of both the American and the Euro- 

s, but the length of time they are c'arried before hatching 
its of the hatching season are not precisely known. As re- 

e European crayfish, & freshwater crustacean closely related 
ster Professor Huxley states: (6 The procesa of development 
ow, as it occupies the whole winter. In late springtime or 

ummer, the young burst the thin shell of the egg, and, .when they 
ched, present a general resemblance to their parents. This is 
like what takes place in crabs and lobsters, in 

1 
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leave the egg  in a condition very different from the parent, and undergo 
a remarkable metamorpho~is before they attain their proper form.” 

The smackmen of the southern New England coast claim that the 
eggs hatch in the wells of their smacks in the greatest abundance, from 
some time in May until late in July, but that at other seasons they have 
never seen any embryo lobsters, although the smack trade in lobstera 
is kept up during nearly the entire year. During the season mentioned, 
the surface of the water in the wells of the smacks often becomes per- 
fectly alive with the young, and they may be scooped up by the hum 
dreda of thousands. This evidence is tolerably conclusive as to the 
duration of the principal hatching season, gnd determines the period 
when experimental work in artificial propagation can best be under- 
taken. The fact that a few of the eggs contained in the jar8 at the 
Wood’s Holl station of the Fish Commission hatched during November 
of this year indicates, however, that some hatching may take place at 
ot,her season8, a8 the conditions under which the eggs were kept were 
perfectly normal, the water being of abdut the same temperature as that 
of the harbor outside. Hatching is supposed to begin somewhat later 
farther north. 

The writer was, at first, inclined to believe that the hatching con- 
tinued to a considerable extent through the entire year, basing his con. 
cIusions upon the fact that, during the months of August and SBphm- 
ber last, eggs were found in various stages of development, from the 
freshly laid and totally opaque ones to others in which the dark green- 
ish yelk sack occupied .scarcely more than one-half of the area of the 
egg, the remainder being transparent and dearly showing the structure 
of the embryo. Some of these eggs, preserved in the hatchingjars, 
were carefully examined from day to day, and, although they exhib- 
ited a certain amount of progress, development was Slow. It finally 
became evident that the development of the eggs was being retarded 
by some cause, presumably the lower temperature of the water,.and 
this result, coupled with the statemerits of the fishermen, that embryos 
are seen only in May, June, and July, makes it probable that the hatch- 

’ ing of lobster eggs at other seasons is only an accidental or occasional 
occurrence. It is also not at all improbable that the young hatched 
during cold weather perish soon afber they leave the egg, as they did 
at  Wood’s Holl in November last. 

The hardy character of the lobster eggs, before referred to, favors 
the idea of a long period of development, and they appear to be we 
adapted to endure the hardships of a long winter. The rough handlin 
to whicb they were sometimes subjected, in connection with the expe 
mente of last summer, did not seem to harm them ,in the least. It 
a180 probable, from this quality of the eggs, that they are not destroy 
to any extent, in nature, un1eSS actually eaten from the swimmerets 
the parent by predaceous &shes, and that the chief assistance whi 
artificial culture can give, in an attempt to increase the supply, must 
directed toward protecting the embryos from the period of hatching. 
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Embryo lobsters are seldom seen at  the surface in the open waters 
about our coast and have rarely been taken in the towing net. Prof. 
8.1.. Smith, who has studied the younger stages, obtained his speci- 
mens during July, mainly in Vineyard Sound, near Wood's Holl, Mass. 
Nothing positive is known respecting the habits of lobsters during thQ 
&Fawning season. It has been stated with reference to lobsters mar- 
keted in Boston, tha t  berried lobsters are seldom seen measuring 10SS 
than about 104 inches in length, and it is probable that they rarely be- 
gin to spawn before attaining that size. However, a few smaller ones 
Were observed at  Wood's Holl during the summer of 1886. In a lot of 
fifty-two berried lobsters, examined at that place in September, three 
measured less than 10 inches, the smallest having been 99 inches long; 
eight were between 10 and lo& inches; ten between 104 and 11 inches; 
fifteen between 11 and 12 inches; eleven between 12 and 13 inches, and 
five between 13 and 14 inches. The measurements were made from the 

of the rostrum to the end of the telson, not including $he hairs. 
development of the younger stages of lobsters has been studied 
f. S. I. Smith, for the American species, and by Prof. G.' 0. Sars, for 
ropqan. The eggs, when first emitted, are entirely opaque and 

a dark green color, sometimes almost black. Professor Smith exam- 
b d  the well advanced eggs at  Wood's Holl, in May. They were not per- 
fectly round,, measuring a trifle more than two millimeters (about one- 

lfth of an inch) in their longest diameter. One side was still dark, 
to the unabsorbed yelk mass, and the other more or less transpar- 
showing the eyes as two large black spots, and the outlines of the 
ax and legs. All of -these features are readily made out under D 
ower objective. Soon after hatching they measure about one third 

an inch in length, and resemble in appearance and structure a low 
toup of shrimps, called the Schizopods, which are common on some 
ortions of our coast. The eyes are bright bluo, while portions of the 
odp and its appendages are marked with orange of different intensities, 

Bndering them very conspicuous objects. The swimmerets are not yet 
oped. In the second stage, which resembles the first, they have in. 
ed somewhat in size, and have obtained the rudiments of a portion 

swimmerets. In the third stage they measure about half an inch 
and t;he shell has become firmer than before. I n  the next and last 
observed, the embx'yo is about three-fifths of an inch long ; it has 

a11 of the characters in which it resembles the Schizopods, and has 
d the more important features of the adult. It still retaihs the 
inming habit and is very active in its movements, frequently 

ing out of the water by means of its caudal appendages.- This 
was frequently taken from the 8th to the 20th of July, and Pro- 
Smith thinks that the larva passes through a11 of.those stages in 

Course of a single season. The stages immediately following the 
w(3rt3 not observed. 
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The young, like the adult lobster and the crabs, increase in size by 
molting, or casting off the shell covering the body, a new shell rapidly 
forming in place of the old one. During the first season, as above de- 
scribed, the molts are frequent, and the embryos remain at the sur- 
face of the water a8 free swimmers, but how long the young, after reach- 
ing the lobster-like form, retain this free-swimming habit was not ascer- 
tained. As the lobsters increase in size, it is evident that molting oc- 
curs less frequently, and in the adults probably only once a year. 

The rate of growth of lobsters has not been determined, and at  pres. 
eut we have no means of telling the age of a lobster measuring 10 inches 
in length. A few measurements have been made showing the amount 
of increase at certain molts, but it is not always constant, even for lob- 
sters of the same size, and not knowing the frequency of molting or 
shedding, we have no way of computing the’ rake of increase. One lob- 
ster measuring 8 inches before shedding was said to measure 10 inches 
after shedding; another, 10 inches before and 12 inches after shed- 
ding; a third, lo& inches before and 113 inches after shedding ; a fourth, 
log inches before and 12 inches after shedding. Ten-inch lobsters are 
probably at least fire or six years old, but such estimates are only the 
result of guesswork, and may be very far out of the way. 

EXPERIMENTS PREMOUSLV MADE IN LOBSTER UULTURE. 

111 the United States the only practical attempts that have yet been 
made toward $he artificial propagation of lobsters have been in connec- 
tion with the so-called ccparking” of lobsters-that is to say, their pro- 
tection in large inclosed natural basins, primarily for the purposo of 
perfecting them for market, and of retaining conveniently at hand at 
all seasons a large reserve stock. In  these parks the young lobsters 
taken by the fishermen are allowed to attain the adult size, the soft- 
shelled individuals to become hardened, and injuries to be repaired. 
Under such natural conditions, it  is reasonable to suppose that the 
breeding habits would continue normal, and that large quantities of 
spawn would be hatched ; but whether the young would survive and 
increase in sufficient numbers to render the scheme profitable, if car- 
ried on for this purpose alone, has not been determined, though none of 
the projeots had been continued long enough to give satisfactory re- 
sults, at last accounts. Two mch parks in the United States have beon 

% specially called to our attention. The first was established on the coast 
of Massachusetts in 1872, and was afterwards abandoned, though for 
what reasons we do not know. The second was started in 1879 or 11150, 
on the coast of Maine, and is, we believe, still in operation. 

The latter is a small inclosed bay, with 9 narrow ontrance, through 
which the pa8sab.e of all objects above a very small size is prevented 
by a screen of wire nettiug. This bay had prcvionsly furnished good 
lobster fishing, and was much resorted to by fishermen. It contains a 
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h n d a n c e  of food suitable for lobsters, and towad the center has a 
“38Bucient depth of water, with soft bottom, to afford some protection to 
’the lobsters during the colder part of the year. Into this park Imge 
VUrtntities of soft-shelled lobsters, of lobsters minus one or both cl&ws, 
W well as of young individuals under the legal size of 10 or log inche8, 
h v e  been placed for growth and repair, and it is claimed that the 
rQsults have been very satisfactory in that particular. At the begin- 
h g  of cold weather the lobsters retire l o  the deeper parts of the bay, 
Qnd at times, when the water has been calm and clear, they have been 
ob8erved almost completely buried in the mud, with only their feelers, 
QYes, and a small portion of the front of the m a p a x  exposed. Many 
of the injured lobsters f i r~ t  placed in the park were females with spawn, 
and Rime then berried lobsters have been purposely added from time to 
time. Young individuals of different sizes were said to have been 

ndant at last accounts, but in an experiment of this character a con- 
rable lapso of time is required to test its merits. As such parks do 
depend for their practical success solely upon the rearing of the 

ng, but rather upon tho perfecting of market supplies, which come 
Qm the traps in poor condition, it is poaaible that they may be made 

to Pay if carried on economically. Their effect upon a general increase 
Of RUpp1iel.r would probably never be very great. 

Bo far as we are aware, experiments upon the propagation of lobsters 
iU &rope have been confined mainly to Norway, and were conimenced 

in 1873. The first report upon this subject was published in 1875. 
! b e  berried lobsters were kept in boxes, constructed so a8 to retain the 

after hatching. The young remained alive for several weeks, 
their habits and the causes of their destruction were carefully 
ied. Thci results of these experiments will be of great service in 
treatment of the young at the Wood’s Holl Station next summer. 

nevig’s inore recent investigations in the same line have been 

TRANSPLANTING OB LOBSTERS. 

f great interest in connection with the artificid propagation of lob- 

mia, and on thd laat trial succeeded in planting o numbor of liv- 
dividuals near the mouth of Ban Francisco Bay. As full accounts 
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The successful triinsplanting of lobsters must depend upon the new 
region affording conditions sufficiently like those of the old to favor the  
growth and reproduction of the species ; but the relative conditions of 
different regions hare never been carefully studied with this object in 
view, and we are to-day unable to state precisely in what manner the 
Pacific coast waters agree with, or differ from, those of the Atlantic 
coast. Neither the teniperatures nor the specific gravity of the waters 
of the two coasts have been compared, and it is only through incidental 
experiments that the fact has been ascertained that a few species from 
each coa8t are able to live and thrive upon the other. The conditions 
that are essential to, or control the existence of a species in a new region 
undoubtedly vary more or less according to its organization, and the 
effects of changes of location upon the higher crustacea have been but 
little studied, if a t  all. Above all the new-comer must  have the power 
to sustain itself in the struggle for existence with those forms which 
already occupy the ground, and have been accustomed to i t  from long 
habit. Careful studies and experiments in this line of research, with 
reference to marine forms, would be of great practical benefit to the 
aims of the Fish Oommission, and would probably lead to the trans- 
planting of many kinds of marine products to regions which are now 
poorly supplied with edible forms. 

A sort of transplanting of young lobsters has been going on along the 
New England coast, and especially the southern portion of it, ever since 
the well-smack lobster trade began. The fact was mentioned above that 
immense quantities of embryo lobsters appear at the surface of the wells 
in the carrier smacks during the hatching season, and as the smacks jour- 
ney along they work out through the holes in the bottom of the wel1, 
and are thus constantly adding to the supply of the regions through 
which the smacks pass. It is unquestionable that the abundance of 
lobsters on the southern New l3nglctnd coast has been partly kept up, 
and probably increased at times in the past, by this transplanting of the 
young, and this fact was noticed and referred to over thirty years ago. 
The fishermen hare the greatest respect for the embryo lobsters that 
appear in the wells of their smacks, and take great pains that 110 harm 
shall come to them. 

Numerous accounts have appeared in the newspapers, from time to 
time, since this tramplanting occurred, to the effect that many young 
lobsters, supposed to be the progeny of those brought over by 
Stone, had been taken by the fishermen in the vicinity of San 
Careful investigation, however, has failed to substantiate the 
and the few small lobsters, 80-called, that have been referre 
uralists, have proved to belong to mother related genus, quite 
on the California coast, but the species of which never grow to 
of more than 3 or 4 inches. 

WASHINGTON, 1). O., December 16,1886. 




