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JOINT RESOLUTION authorizing the Publio Printor to  Print FepOrtS of the United States Fish 
C'ommissioner upon new discoveries in regard t o  fish-onlture. 

Resolved by the Sena'e and House of Reprcsaitalives of the 
Congress assembled, That the Public Priuter be, and he hereby is, instructed to print 
aud stereotype, from time to time, any uat ter  furnished him by tho United Stat98 
Commissioner of Fish ani1 Fisheries rolative to new observations, dieqoverieb, and 
applioatiiius conneclted with fi8h-culture aud the  fisheries, to be aapsble of being dis- 
tributed in  parts, and the whole to  form au annual volume or bulletin not excoeding 
five hundred pages. The extra editiou of said work shnll 
copiea, ofwhich two thousand five hundred shall be for the 
resentatives, one thousand for tlieuse of the Senate, and o 
for the use of the Commissioner of &'ish aud Fisheries. 
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ADVERTISEMENT. 

UNITED STATES COD~MISSION OF FISE AND FISHERIES, 
M’ashington, I )  0. 

the purpose of utiliziiig aiid of proinptlg publishing .the lurge 
u t  of interesting oorrespoudence of the Fish Commission in refer- 

ence to matters pertaining to fish.culture and to the apparatus, methods, 
and results of the fisheries, Uongress, on the 14th day of February, 1881,. 

ut resolution (H. Res. 372), authorized the publicatiou annually of’ 
on of the edition to be distributed signature by signa- 
ainder in bound volumes. The present rolume is the 

seventh of this series, and contains many annouucement8 which are be- 
lieved to be of great importance in relation to the subject in question. 

Commissioner. 
MARSHALL MUDONALD, 
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l.-KEPORT ON A SUC'CESSWUL ATTBRIPT TO I N T R * O D U C E  LIVINQ 
SOLES TO AMEKICA. 

B y  THORIAS J. MOORE, 

Curatov of the Livwpool Bksc Publio Nuaaunr. 

[Abstracted from the Proceeding8 of the Literary and Philosophical Sooiety of Liver- 
pool, NO. XL, 1685-'86, p. 185.1 

The geographical dhtribution of animal-u has important bearings on 
the welfare, comfort, and luxuries of mankind. The camel of Arabia, 
the reindeer of Lapland, and the fur-bearing animals of the far West 
are examples among mammalia. The naturalizing of the fowl, turkey, 
and pheasant are examples among birds of tho extent to which man 
can influence their distribution for his own benefit, and the progress 
of the  modern science of fish-culture promises well for the naturalization, 
of important and delectable €ood-fishes in parts of the world where they 
did uot previously exist. 

The success which, after repeated failures, crowned the efforts of the 
persevering men who have introduced salmon and trout to Australia 
amd New llealand is a case in point, and tho tiuccessful breoding of tbe 
American brook trout (h'almo or 8alvelinzls fontinalis) in Britain is an- 
other. Now tho American lakes, rivers, and coasts, though abundantly 
supplied by nature with food-fishes both of nutritious and dainty kinds, 
are not provided with certain SOD fishes with which we are specially 
favored in the British Islands, and which are in the highest esteem for 
the table. The American States on the Atlantic side have neither soles 
nor turbots, and as a consequence the Americans are not happy. 

In  the Gulf of Mexico and Zast Florida they have 8 couple of floun- 
, end they have there also another flat.fish' (Hemirhombus pmtuhr 

an), but of this last all the sperjilper)s but one were taken from the 

' 
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stomachs of red snappers ( L u $ ~ ~ ~ u s  blackfordii). The limited supply of 
this flat-fish being so largely appropriated by appreciative snappers, 
there remain only the flounders, and what are they that they should 
aerve as substitutes for soles or turbots B 

The absence of the sole and the turbot has of late impressed itself on 
the American mind, and some ten years ago Prof. Spencer I?. Baird, 
the head of the United States Commission of Fisheries, took the matter 
seriously to heart. The success which has attended the manual propa- 
gation of the salmon and other important food-fishes in Europe and 
America led him to consider the possibility of this method to supply 
the deficiency. With this object in view he wrote to me, asking if facil- 
ities would be given for the purpose by the owners of Liverpool fishing- 
smacks, if he sent a couple of agents from America to manipulate the 
spawn of soles and turbots as soon as taken from the trawl. The late 
Mr. Isaac, of St. John's Market, at once promised every facility for the 
purpose, as far as boats and trawls were concerned, but pointed out 
difficulties as to times and seasons which then, at least, were unfavor- 
able. 

Subsequently Professor Bsird changed his views as to this method 
of proceeding, and determined to experiment on the transportation of 
the fish alive. To this end, after inquiries made, he put himself in 
communication with Mr: W. 0. L. Jackson, then chairman of the South- 
port Aquarium Company, who, with Mr. Long, the manager, entered 
heartily into the proposal, for the mutual benefit of both parties by 
exchanges. 

Accordingly soles and turbots of moderate size were obtained from the 
local firihermen and placed in the store-tanks of the Southport Corn- 

' pany, where they remained in readiness for shipment. One of Pro. 
feRsor Baird's practical fish-culturists, after delivering large numbers 
of impregnated .ova of #almoaMm in London and on the Continent, ar. 
rived at Southport, and after most careful preparations for transport 
shipped a moderate supply of fish. Great attention was paid during the 
han8it as to temperature and aeration, but only two soles out of thirty' 
shipped survived to be put out in Massachusetts Bay," or less than 7 
per cent. The losses were believed to be duo to the fall of temperature 
when off the banks of Newfoundland. This was in January, 1578, and 
w&s very disheartening. A second attempt, in 1879, was a complete 
failure, as the fish were taken by rail from Southport to Southampton 
for shipment, and were bruiRed aricl fatally injured by the roughness 
of this overland journey.* Another attempt was made from Southport, 
in 1851, with poor results. Seventy soles were shipped on board %he 
Parthia, and only three arrived out alive, or about 4 per cent. 

I n  April, 1880, Capt. John H. Mortimer, a native-born American, flrst 
associate member of this society, had come in with his simple ship- 
aquarium, which I, a t  its first introduction some twenty odd years ago, 

* Forest and Stream, November 3, 1661, p. "4. 

, 
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named after him. In  three or four of tpese Mortimer ship-aquaria-he 
succt!eded in safely landing tive young soles’out of nine that were 
shipped, or a proportion of over 50 per cent. These were provided by 
and sent from this Museum, and were deposited by Mr. Eugene G. 
Blackford just outside of Sandy Hook. This amount of mccess pointed 
to a t  least one promising method of solving tho problem how to get 
soles alive across the Atlantic, and the trial in this case was the more 
severe inasmuch as it took place in a slow-sailing cargo ship, and not 
in a steamer. It had the great advantage, howover, of Captain Mor- 
timer’s unremitting attention. 

During the present alutumn (1885) Mr. W. A. Duncan, of the firm of 
Duncan & Sons, fish-merchants a t  St. John7s Market, Liverpool, being 
about to spend a few weeks in the United States, informed me that he 
contemplated taking some live soles with him. They were to be care- 
fully collected by his own trawlers, and he was anxious respecting the 
best method of transport, about which he was desirous of consulting 
me. On due consideration, he ordered a supply of fish globes ana 
slung them up on Captain Mortimer’s plan. Circumstances, however, 
prevented hiin from carrying out his intention, tmd he had reluctantly 
to give it up. 

By permission of the Liverpool Library and Musoutn Committee, I 
had placed half a dozen small soles, from the Museum aquaria (where 
they had become ‘‘ seasoned" and accustomed to confinement), togethur 
with one of Mr. Duncan’s own specimens, in Mortimer aquaria, with 8 
desire to take advantage of Mr. Duncan’s kind offices in bringing some- 
thing in return for them on his voyage home. Being desirous of add- 
ing to our Ainerfcan specimens by way of excliange, I applied to Mr. 
W. S. Graves, who, on behalf of the White Star line, kindly gave per- 
mission ‘for half a dozen globes to be shipped immediately before sail- 
ing, on October s, 1885, by the steamer Britannic, under the com- 
mand of Capt. Hamilton Perry. The six globes, with two soles in each, 
Were delivered on board by Mr. R. Paden, Museum assistant, and by 
Captain Perry’s direction-were suspended in the saloon, and open, of 
course, to constant observation. My only fear, on hearing of their 
being so honorably placed, was lest the temperature might be too high. 
Great, however, was my satisfaction, on goi,ng on board immediately on 

, the return of the Britannic to Liverpool, to hear that of the supposed 
dozen speoimens three had died, and eleven had been delivered d ive  
and in good condition. This report, though so eminently satisfaotory, 
Ppas, to  say the least, somewhat puzzling. The discrepancy in numbers 
Was,  however, due to a couple of fish having so effectually buried them- 
Solves in the bed of sand, with which each aquarium is supplied, as to 
be unobserved when the census was taken beforo leaving the Museum. 
This result i B  equal to more than 78 per cent. delivered alive. 

A report in the American Angler, published in New Pork on the 24th 
Qf October, statas that 6‘ bbeae soles fbro to be agpt t Q  the 0014 Spring 
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Harbor Hatchery ou IJong Island and afforded facilities for breeding 
which it is hoped they may sensibly avail themselves of. The sole is, 
without question, the most delicious of the flat-fishes for the table, and 
its addition to the food-fishes of our waters would be a very valuable 
acquisition?’ 

Mr. Blackford wrote as follows, under date of October 31,1885: 
$ 6  I received by the steamer Britannic the lot of soles which you have 

so kindly sent to this country, and I must congratulate you upon the 
success which attended their safe transportation. # * # I shall 
take great pleasure in seuding you, a t  the first opportunity, some of 
the living amphibians, &c., which you desire.” 

The aquaria, or fish globes, used in the transport of these fish are 
of thick glass and weighty. They are 14 inches in diameter at the 
middle, 7 inches across the mouth, and hold about 4 gallons of water. 
They simply rest each on a circular wooden disk, an inch thick and 16 
inches in diameter, suspended by light cords to a stout ring, by which 
they may be hung on a hook, like a swinging lamp. A layer, an inch 
or two in depth, of fine sea-sand from the Cheshire shore covered the 
bot&n of each globe, which was rather more than half filled with sea- 
water. The whole affair is simplicity itself, and would be almost absurd 
for the accomplishment of any serious purpose if it was not for its 
proved SUCC866. 

That it is not to be despised, however, is evidenced by the followiug 
summary of what has been accomplished with it in the service of the 
aquarium of the Liverpool Museum, as given on the placard attached 
to the pair of globes now exhibited, each globe containing a couple of 
soles* as in the experiments above recorded : 

6‘ By the simple contrivance of suspending ordinary fish globes (the 
most convenient vessels for the purpose) after the manner of cabin 
lamps, small aquaria of considerable utility can be kept at sea as easily 
and safely as on shore. They thus supply a very convenient means 
for the observation and study of the various living objects of small siee 
obtainable by the dredge or by the towing net, and also afford a pleasant 
and useful resource to break the dull monotony of life a t  sea. 

‘6 Originally designed by Captain Mortimer to facilitate his own studies, 
and for the conveyance of living American fish to the Liverpool Free 
Public Museum, they have been the means, by himself and others, of 
importing to the aquaria of that institution a considerable number and 
variety of living fish and other objects, not only from New Pork, Boston, 
and other parts of North America, but also from Brazil, from Chili, 
from the Mediterranean, from the West Coast of Africa, and from the 

* These soles (LO effectually buried themselves in tho sand at the bottom of the globe8 
that i t  was necessary to 8 t h  them up with the haud to prove they moro really there ; 
indeed, I had to do the same thing before bringing the globes to the meeting, to 
satisfy myself. This is conclusive proof of the kindly ytby in whio4 they t@ke t9 
the sandy bottom provided for thew 

8 
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Indian Ocean; and although the capacity of such simple ressds is 
necessarilysmall, i t  has sufficed for the successful importation of several 
young sturgeons from Hamburg to Liverpool.” 

The special advantages of the Mortimer ship-aquarium, for purposes 
like the present, are as follows: 
(1) Its extreme simplicity, and the small amount of trouble involved. 
(2) Its handiness in conveyance to and from the ship, as well as on 

board. I 

(3) Its transparency, giving every facility for observation, whethier 
for study or mere inspection as to purity of water and health of fish. 

(4) Its easy swinging motion when suspended, the surface of the water 
being but little disturbed during considerable departure from the ver- 
tical center. 

‘(5) Its facilities for feeding the fish if required, and for the removal 
of refuse, as also for drawing off the water when requisite, and supply- 
ing clean water in its place. 

(6) Its  facilities for simple aeration. 
(7) Its saving, more than any other form of vessel, of the fish from 

injuring themselves by striking against the prison walls, by the motion 
of the ship or otherwise, a matter of the greatest importance. 

(8) Its comparative strength, similar aquaria having been carrigd 
four times across the Atlantic in all weathers, and Th the long voyages 
of a sailing ship, without coming to grief. 

(9) It facilitates also the use of sand as a bed or bottom.” 
The soles, by the waving motiou of their body and fins, cause the 

sand to rise, and, in falling, to cover them so effectually that they are 
scarcely discernible, as evidenced above. Sometimes only their eyes, 
or an outline of the head or body, call be seen; at others a circular 
track oniy is visible, caused by the continued moving of the fish, which, 
Perforce results in a circular outline of its track. The comfortable 
look of the soles, often to be seen in our large aquaria, was so striking 
jn those put into tho globes for Mr. Duncan that it made me more than 
ever bent upou so accommodating them. They had all the appearance 
of being literally tucked up in their bed, and lightly breathing, 

These advantages are difficult or impossible of attainment, singly or 
in combination, in vessels of wood or iron. Much ingenuity has beeu 
exercised as to the construction and aeration of tanks of various kinds 
aqd sizes and the regulation of temperature for transporting soles on 
a far larger scale, but the results hitherto have not been commensurate 
with the labor expended, and the importation of soles to Americsin ‘ 
greater numbers than above recorded has yet to be accomplished. 

There is, however, an all-important matter requiring attention be- 
sides the form of vessel in which the soles are to travel, and that is, as 

* 1 attach great value to this ut)o of mnd, and always use i t  or an equivalent in 
all aquaria. The lato MI,. W. Alfred Lloyd objectod t o  it; :w lilrely t o  ahok6 auy fish, 
h t  I have never foiind it to do NO; on tho coiitriLry, ih gills Iroop tl~enraolves clear 
from it8 intrnsiou by their own action. 

--. 
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in so many other matters, you must first catch your fish, which itself is 
comparatively easy j but this is not enough, you must catch him without 
injuring him, which is by no means so easy, a t  any rate with a trawl, 
and impossible in a trawl working in the ordinary way for fish for mar- 
ket. Trawls so working are down Ior several, perhaps five or six, hours. 
And.how can fish, especially small ones, escape without bruises of every 
degree of violence? And how cau bruised fish be expected to live? 
Now the soles in the Museum aqnaria are of small size, from 4 or 5 
inches in length upwards. These are caught and brought in by .poor 
boatmen, fishing with small nets only, in or a t  t,he mouth of the Mersey, 
and consequently the fish are less injured. The specimens sent to 
America were thus caught, and had time to die or to get%vell and used 
to confinement, (4 seasoned,” in fact, or ‘( educated,” as Mr. Duncan 
called it;, before being ‘‘ transported.” These circiimstanccs have doubt- 
less had a sharein the success of the venture, the main cause of which 
was due to changing the water carefully every day. The three deaths 
mentioned occurred before the water was so changed, and none occurred 
after in that consignment. 

Mr. Blackford has already sent in return living specimens of t h e  
Ijimzclzczcs, or king-crab, and promises fish and amphibia to follow. Eing- 
crabs are not new to us, but we have long beell without them. Our 
first living specimens were brought by Captain (nom Sir James) Ander- 
son, while in the Cunard service, prior to laying tlie Atlantic cable from 
the Grsat’Eastern steamship. That supply, I think tlie first imported 
to England, besides supplying our own wants to the full extent of our 
accommodation, enabled us  to send living examples to London, Oxford, 
Dublin, and elsewhere. 

Dr. David Walker, late naturalist to the Fox Exlwdition in search of 
Sir John Franklin’s remains, going on a visit to Paris, kindly took one 
wherewith to initiate friendly relatious mi th naturalists there. But the 
professor he took it to was at dinner and would not be seen, and was 
so loug at dinner that Dr. Walker took umbrage and brought his k i n g  
crab back again across the Channel, till, just before landing, his patience 
and endurance being quite exhausted, lie threw tlie exceedingly awk- 
wa.rd prickly creaturo overboard. Some short time thereafter nr. J. E. 
Gray, of the British Museum, received a specimen which had been 
washed ashore on the sonth coa8st, and, lhorefore, positively asserted i t  
to be an important addition to the marine fauna of England. 

Very recently several further consignments of solos have been suc- 
cessfully made by the same means ant1 by tliu same c1i:~iincl as before 
noted. It has been ibund that four specimens may be safely trans- 
mitted in each globe, and on one occasion I was informed by Mr. Bar- 
tholomew, tho chief steward of t h e  Britaunic, that overy one of the 
twenty-four shipped in the six globes arrived alive a t  New York, shorn- 
ing that complete success is possible of nttainincnt, though of course 
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some lossbs will generally occur. Mr. Blackford, previously to this, had 
written as follows: 

(6 JANUARY 13,1886. 
‘6 I am in receipt of your esteemed favor of tho 31st ultimo, and am also 

in receipt, per steamer Britannic, of the live soles. I cannot express 
my joy and gratitude in view of tho interest your institution has taken 
in this exchange, I see in it tlie promise of the successful carrying out 
of what I have long desired, that is, tho importation of asufficient num- 
ber of these fish to enable us to dotennine whether they can be aocli- 
mated and reared in our waters.” 

Of one of tho late consignments, Prof. Spencer F. Baird, head of the 
U. 8. Fish Commission, wrote thus  to me: 

cL WOOD’S HOLL, MASS., July  16,1886. 
“1 am happy to report the success of the latest shipment of soles made 

to Mr. Blackford, per Britannic, for the servico of the U. S .  Fish Com- 
mission. Twenty of the twenty-five shipped are alive and in good con- 
dition, and feeding voraciously in our tanks.” 

Of a still later consignment of twentyfour fish, of which six died, 
possibly from the excessive closeness and warmth of the weather before 
the Britannic reached Queenstown, Mr. Blackford wrote as follows : 

L b  NEW YORK, Azbgust 26,1886. 
“1 received through the hands of Mr. Bartholomew seventeen live 

English soles, which I a t  once forwarded to the U. S .  Fish Oommissiou’sl( 
headquarters at Wood’s Holl, sending a special messenger along with 
them, and he has just returned, reporting their safe arrival a t  that point, 
where they were placed with $he previous lots. We are keeping these 
fish in large salt-water ponds to see if it is possible to breed them there.” 

LIVERPOOL, ENGLAND, Xepternber 16, 1856. 

2,’1p11E CANADIAN AND AMERICAN PISIIERIES O B  THE GREAT 
I;A,Kltr”liJ. I 

B y  JOHN H. BISSELL. 

One of the ways iu which the Canadian treatment of the general 
, subject of fisheries is valuable is the exact and useful knowledge which 
they obtain of the whole subject. This accurate knowledge of the fish- 
eries is serviceable in many wars. For instance, it enables the legis- 
lature to know its importance as a subject of legislation; it tallies from 
year to year the succees or failure of the preservative measures; it points 

I Out distinotly the value of artificial propagation and the points at 
Which natural sources of rW3Upply need re-enforcement by artificial and 
Scientific methods. The Uenadian reports show the tots1 value of the 
fishery product of the Dominion, and also minutely the relative value 
of each item or variety of’ fish, as well as that for each province. 
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There is before me the Report on the Fisheries of Canada for the 
year 1883. On the first page iR the statement that the product of 1883 
was $134,100.64 more than for 1882 for the Dominion j the total valua- 
tion for 1883 being $16,958,192. Of oourse the greater part of this 
enormous production is of salt-water fisheries, while the principal in- 
terest of dwellers along the Great Lakes is respecting the ‘Canadian 
fresh-water fisheries-those of the province of Ontario. Before going 
into tbat, however, it will be interesting to look at the reports of 1884 
and 1885, and compare the total production for those years with the 
total of 1882 and 1883. 
1882 ............................................................... .$16,824,092 34 
1883 ._.___ . _ _ _ _ _  ..--_. .____. .__._. -.-.- _ _ _ _  _ _ _ _  .._. _ _ _ _  ._____ ___. ___. 16,958, I92 98 
1884 ................................................................ 17,832,721 00 
1885 ................................................................ 17,722,973 18 

The figures are given as follows: 

Burpose. 1883. 

Fiahery offloere, salariea and expenses ....................................... $13,602 00 
Fieh.breeding ...... ..:. ...................................................... 10,144 05 

Total. .................................................................. 23,740 93 

There was B general increase for 1588 in all provinces except that of 
Nova Scotia, where there was a decrease of “nearly half a niillion in 
the item of mackerel alone.” 

Turning now to the proviuce of Ontario we find the total value given 
for 1883 to be $1,027,032.88, an increase over 1883 of $301,575.86. The 
principal itoms in the order of their values are: 
Salmon trout .......................................................... .$354,692 72 
Wbitefieh .............................................................. 264,561 60 
Herring and oisoos.. ................................................... 97,070 00 
Pickerel ............................................................... 82,096 38 

The expenditure for ‘(fishery service” for the entire Dominion for 
the year 1883 was no less than $114,673.76, and in 188-1 was $116,531.66, 
of which the amounts for the province of Ontario were as follows : 

1884. 

$15, ID? 7.9 
8,011 17 

29,203 80 
---_- 

__- 
The total expenditure for fish-breeding in the Dominion for 1883 was 

$26,776.87, and the amount for fishery ofIicers was $62,341.43. The 
total vltluo of the fish product of Ontario for 1884 was $1,133,724.26, 

The number of men employed in this proviuce as fiiRhery oRicers in 
1884 was 82, for a coast line no longer t,han that of the State of Michi- 
gan. This number of men, designated as ‘( fishery officers,” does not 
include the men employed in fish-breeding, but only those employed 8s 

inspectors, overseers, and wardens to enforce the fishery laws. 
We desire to call particular attention to the figures for the year 1585, 

because that is the only year in which the Michigan fishery product 
has been accurately reported, and consequently the only season% fishing 
for which any reasonable cornpariaon can be made between this State 
and the province of Ontario. 
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The total. fish product of the province of Outario for 1885 in value 
was $l1,343,691.77, or a little over 48 cents per pound on the average. 

Pounde. 
Whitefish __. ._ __. . . _ _  -. _ _  ._ _ _ _ _  . - __. . . - __. . __. ___. ..__ .. _.._ 3,938,500 
Trout .__ _ _ _  _ _ _  __. ._ __. __. . - __. ___. ._ __. _. ___. .__ __. _ _  - _ _ _  ._._ _ _ _ _  5,431,654 
Herring . -. . - -. . -. -. -. . -. . -. . -. . - -. -. . . - 11,941,200 
Muskallonge ..___. . - . -. . . . __. . __.._. . __. . -. _ _  -. - _ _ _  565,400 
Bass.. _ _ _  . . . -. . _ _  . _ _  -. % .  -. . . . _ _ _ _  - ._.. 636,397 
Pickerel . -:. . -. . . -. . . . -. . -. . -. . . . - -. . _ _  . - - - . - - - -. _ _  - 1,757,494 
Sturgeon ____._ _ _ _ _  .___._ ..___. ___. _.____ _ _ _ _  ._.. ._____ ___._. ___. _____. 1,459,035 
Pike .... ._.. .____. _ _ _ _  .___ .____. ___. .____. ___. __-_.. ...__. .___ - - - -  - - - -  - 465,430 
Other kinds, coarse fish and eels.. . .-. _ _ _  . __. . . __. - ___. ___. . - - _ _ _  .__. 2,578,908 

_ _  _ _ _ _  _ _ _ _  '28,777,018 

__. . _ _  __. .. . __. . ._ - _. . 

-- 
Total .__ _ _  ._ _ _ _ _  . _ _ _  _ _  __. ._.. . __. . _ _ _  -. . __. . 

This statement includes 913,100 pounds of fish consumed at home by 
the fishermen and their families or by others, so as not to appear in the 
totals of the amount marketed. 

During 1885 the expenditure for 6' fishery service" for the Dominion 
Was $153,215.56 ; for fishery officers, $77,831.67 ; and for fish-breeding, 
$43,879.82. 

For fishery ofhers, salaries and expenses - . . - - -. - -. - - - - - - - . -. . . -. -. .,-. . . $17,135 95 
For fish-breeding. - _ _ _  _ _ _ _  ._ _ _ _  8,690 15 

Total - -. . . -. . -. . %,'826 13 

For the province of Ontario, in 18S5, there mas expended- 

_ _  _ _  _ _ _ _  _ _  _ _ _  - -.-. _ _ _  - _ _ _  - ._. ._. -.-. 
7- 

-. . . . . -. . - - . - - - -. - - - - -. . . . . . - - - - . - - - . . - 
It should be noticed that the figure $S,G00.15 for fish-breeding does 

not include the salary of the superintendent or office expenses. Fur. 
ther, i t  is for the mainteuance of two fish-breeding establishmente; one 
at  Newcastle, for trout aud salmon, and one a t  Sandwich for whitefi8h 
and pickerel. The State of Michigan maiutains four establishments or 
hatcheries, the estimated cost of which was $9,476. On the basis of 
these figures the output of young fish is about 30,000,000 in excess of 
the Canadian hatchery product, while the excess of expenditure is only 
about $800. It should also be noticed that the expeuditure in Michigan 
for a11 purposes connected with the fisheries was, for 18S5, but $12,000 
(not including permanent improvements), agltiust the Oanadian ex- 
Pease for the same year, for fish.breeding and care of the fisheries, 
$25,826.13, as given above. 

The force of this comparison will be more fully appreciated from the 
figures given below, which show the product of Michigan fisheries to 
be about equal to those of Ontario in  weight; a,iid if the values are 
computed at the same rate as the Oanadian, the total value will be 
about the same. 

In  the seventh Michigan report (1886) tho catch of ISSB, a8 there 
estimated, is 26,381,875 pounds. Adding to the amount allowed by the 
Oanadian report for home consumption, not reported, 013,100 pounds, 
we have, as the total to be estimated, 37,294,975 lmiiitls. 
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This. a t  the rate allowed in the Michigan report (3 cents per pouud), 
is equal to $818,849.25. But if taken, as the Canadian product is, not 
by a general average, but a t  their figures for each species, the result 
will be as follows: 

illic7~igan product; 1885. 

Kiul. 

Wbit&h ............................................................ 
Trout ................................................................ 
Herring. ............................................................. 
Pickere!, bass, and sturgeon .......... -:. ............................ 
Otbor Iunds ,_.__. ..................................................... 

Total ........................................................... 

l’OUIIdH. 

0,985,015 
5,409,812 
B 240 384 

6,060, GO3 

27,294,976 

1: KJ0: 101 

L_- 

Prico. 

1,483,803 27 

Valno. 

I Pounds. I Valuo. 

?ktiahipn. .................................................................... 
Onts o ...................................................................... 

~~ 

Yiohi an ................................................................... 
, O n d o .  .................................................................... 

, . DWerenoe ............................................................ 

Pounds. Value. 

0,9% 015 $7718,821 08 
8,938,5!0 282,050 00 

0,046,515 435,871 08 
-- 
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:$.-NOTEM ON TUE SEAL AND WIIALE PLSIIERY OW 1886. 

B y  THOMAS, SOUTISWELL, F. Z. S. 

[From the Zoologist, London, EugI,ziid, May, 1887.1 

We must go back many years in  tho history of the seal and whale 
fishery before we shall find so disastrous a season iu all respucts as the 
past has been; certainly it is unparalleled in the history of the Dundee 
fishery. A seasou of great severity has resulted in poor catches, still 
poorer price8 for produce, and in the loss of one ship a t  Newfoundland 
and four in Davis Strait. It is not likely, with the present prospects, 
that any of these will be replaced, and it is oven doubtful whether all 
the vessels which returned from last season's fishing will repeat the 
venture in 18%'. In  addition to this there are rumors of a partial de- 
sertion of t h e  northern .fishing grounds for the purpose of exploring the 
polar seas of the Southern Hemisphere. 

The first disaster occurred on March 27, when the Dundee steameg 
Resolute was crushed in the ice in Notre Dame Bay, off Newfoundland?" 
the crew having bdrely time to save themselves by jumping on the ice, 
where they suffered intensely from cold and exposure, having to trevel 
70 miles over ice before they reached a place of safety, while three 

,of their number, a t  first believed to have beeu lost, wore subsequently 
picked up by the sealer Hector, and lancled safely at  Saiut Johu's. The 
Resolute at the time of her loss had 20,000 seals ou board. Another 
Dundee vessel, the Aurora, had a iiarrow escape. Four days after 
leaving Saiut John's she discovered the main pack of seals, and had 
every prospect of securing a full cargo, but a gale of great violence 
coming on, which continued for several days, she was driven befbre 
its force a distance of about 100 miles, ultimately to be stopped by au 
iceberg off Qape Bonavista, where she remained in a position of great 
danger from the falling ice. Soon after, a second iceberg floating down 
upon her crushed one of her boats, and injured the ship so much that 
she began to leak; all this time the weather mas of great severity, 
and the snow aud pist were blinding. Ultimately the ice eased, to the 
intense relief of he: a m v ,  and with the loss of one of her men the 
Aurora returned to Saint John's to refit. On her second trip she 
secured 640 old seals. 

The total result, so far as the 31 British vessuls which took part 
in the Newfoundland fishery were couccrned, was one lost, two clean, 
and among the remaining lS vessels a take of 195,396 seals, against 
211,887 for 19 British veesels last year. Of these the Ranger took 35,896, 
the Falcon 24,768, the Wolf 19,581, the Leopard 15,9?4, and t,lie Green- 
land 16,000. Of the remaining 13 vessels t h e  total catch was 84,259, or 
an average of 6,481 ; tho average of the whole 18 being 10,855 seals, the 

, produce of whiuh \vas \vortli itbont $lS 10s. ($90) per ton. ' 
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Taking the Dundee portion of the above fleet alone, mhich consisted 
of 6 vessels, one, the Resolute, before mentioned, was lost, and the re- 
maining 5 vessels brought home only 41,606 seals (as against 71,272 
for the previous season), or an average of 8,321 each. It will thus be 
seen that for the whole of the Dundee vessels and 10 of the Saint John’s 
fleet the voyage, so far, must have been a most unprofitable one, even 
if the price ofproduce had bcen much higher than it now is. Practically, 
only the 5 vessels enumerated as having taken 15,000 seals and up- 
wards made paying voyages. 

The Greenland sealing has this season been an entire failure, not so 
much, perhaps, from the abseuce of seals as from the severity of the 
weather and the state of the ice preventing an approach to the breeding 
pack. The passage out was a fair one, and the seals were found on April 
2 in latitude 740 north, longitude 20 east, but the weather proved so 
tempestuous that they could not be reached until the 7th, and the 
strong gales had then broken up the ice into small patches, and 
thus,dispersed the seals. Three Scotch vessels only were present, the 
Erik, Hope, and Earl of &lnr and Kellie (the Eclipse did not take part 
in the young sealing), and they captured abont 4,500 white-coats;” 
there were also 21 Norwegians, who secured some 31,500 others, in ad. 
dition to which there mere also about 4,000 old seals killed, making a 
totalof, say, 40,000 old and young seals. In  consequence of the lateness 
of the season the young seals were in very fine condition, and probably 
16 days old, as the parents generally take to the ice about March 22. 
The old sealing later in the season mas equally bad. Tho total number 
of old and young seal8 brought, in from tho Greenland and Davis Eltrait 
fishery was 7,064, against 33,302 in the season of 1585. 

I regret that in my last year’s notes, by an error, I stated that there 
were 18 Bcotch vessels present at; tho Greenland scaling; this was the 
total number both at  Greenland and Newfoundland. I should haFe 
stated that 10 Scotch vessels took part in the Greeriland and Davis 
Strait sealing, capturing 26,448 seals, and that tho proceeds of 5,552 
other seals were brought home by the Bermaiiia froin a station in the 
Cumherland Gulf. 

A t  Newfoundland and Greenland together, tho 13 Scotch sealers last 
geason killed 49,570 seals (agadnst 103,574 in tho season of 1585). 
These, a t  6s. per skin, would reprefiont a sum of 3214,871 ($72,273); and 
the yield of 552 tons oi oil, a t  &20 per ton, a further sum of $211,640 
($56,570) ; gross eotal, &2G,511 ($135,543), against an t?stimi%te in 1S85 
of S57,412 ($279,022)-a sad falling off, wbicli in this branch of the 
fishery must represent a considerable loss to those engaged jn it. 

In  the article “Seal Fishery,” in the 21st volume of the Encyclopsdia 
Britannica, p. 582, are some remarks with regard to what is there termccl 
tho ‘ 6  Jan-Mayen Seal Fishery;? mhich are lilsely to be very misleading. 
It is Ftated that the British, Norwegians, Swedes, Danes? and Germans 
all take part in the fishery, gnd that the number of seals taken by tho 

* 
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British vessels ‘6 about equals that taken by all the others together.” If 
by the u Jan-Mayen Fishery” the author means. the capture of young 
saddle seals at the Greenland west ice, this is certainly not correct; 
the foreign vessels a t  present greatly outnumber the British, and the 
number of seals taken by them is proportiouately larger. It will be 
Seen that.in the season of 1886 the number of British and foreign ves- 
$018 present were respectively three of the former and twenty-one of 
the latter, and for many years past the disparity has been almost 
equally great. The Norwegians, who did not commehce sealing till 
1845, now outnumber all the other nationelities. Previous to fhat time 
there were more Germans, Danes, and Dntch than there are Nor- 
wegians at present. The author is also incorrect in stating that the 
Scotch steamers are chiefly manned by Shetlanders. It is usual for 
the whalers to complete their crews at  Lerwick, and last season the 
Eclipse added to her crew of 40 men 15 Shetlanders, bringing the 
number np to 55, and this, I believe, is about the usual proportion. 
again, although it is stated that a close time has been established in 
the Jan-Mayen fishery, the writer goes on to say that “the vessels 
make the ice from the 15th to the 20th of March, end commence the 
chase in the destructive way already described.” The way ( L  already 
described” happily refers to what has, since 1877, become a thing of 
the past. I n  that year the close time came into operation, and now, 
Within an area included between the parallels of 670 and 760 north lati- 
tude, and between the meridians of 50 east and 170 west longitude from 
the meridian of Greenwich, not a seal is killed till April 3. That date is 
still believed by some to be too early, but this restricttion has completely 
revolutionized the mod0 o i  sealing; the mother seals are no longer 
killed without mercy when they come to suckle their young, and the 
latter left ‘(to die in thousands of starvation.” As a matter of fact i t  
is the young (‘white-coats” which are now so much valued. The Gor- 
man vessels made a business of sealing many years before the English 
took any decided part iU it, the latter only picking up a few seals ooca. 
sionally, but about the commencement of the present century seals 
be&n to figure largely in the returns of the British ships. It was not, 
hawe$er, till the year 1840 that the porb of Dundee first sent out ships 
to the Greenland sealing; but this date by no means coincides with the 
commencement of the Jan-Mayen seal fishery, stated by the writer 
in the Encyclopaedia Britannica. 
, The Davis Stsait whaling voyage was a very disastrous one. On 

April 5, during a most terrifio gale, the Triune was forced upon a reef 
in latitude 660 north, where she remained frozen up till the 18th, when 
she was released, but in steaming through the ice-floe she received a 
Very severe nip, which ultimately resulted in the crew being compelled 
to &bandoh her off Scott’s Island in latitude 710 north, on August 16. 
At the same time and place as the Triune, the Jan Mayen ww also 
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caught in the squeeze,, and sunk shortly afterwards. The Star was 
likewise lost in Cumberland Gulf, making, with the lZesolute before- 
mentioned, four Dunclee vessels which fell victims to the '' thick-ribbed 
ice" last season. Nor was this all, for the Catherine, of Peterhead, a 
sailing brig of 190 tons, after various adventures on reefs and rocks, 
was fiually beached and abandoried on September 30 in Gumberland 
Gulf. Fortunately, the crews i n  all cases were rescued. 

In  Davis Strait plenty of whales are reported to have been seen both 
in the early and late fishing; but the weather was so bad, combined 
with heavy seas and ice-floes of a very dangerous character, that fish- 
ing was impossible; and during the summer months, when the best 
fishing is usually met with, the young whales which, as a rule, are then 
found in Lancaster Sound, although the ships were through Melyille 
Bay in good time to mbet them in passing, were altogether absent, 

The Davis Strait ancl Oiimberlnnd Gulf vessels, ten in number, killed 
19 whalm. These are said to have yielded 380 tons of 03 and 290 cwt. 
of bone, giving &n average of 20 tons of oil and 15 cwt. of bone each, 
a very high average for the Strait whales, which is probably to'somo 
extent accounted for by the summer fishing of'the young whales being 
a failure, those taken being in consequence all adults. Of this I shall 
have something more to say presently.' 

The seal fishery oEering no temptation for an early start, and conse. 
quent greater outlay on the roysge, Captisin Gray, of the Eclipse, do- 
ferred his departure from Peterhead until April 20, with the intention 
of devoting his energies to whaling and sbooting old seals; of the latter 
he obtained 700 and of the former 7. In the Greeuland seas theEclipe 
mid Erik, from Peterhead, and the Pole Star, from Dundee, captured 18 
whales, yielding 88 tons of oil, and 80 cwt. of bone-the whales aver- 
aging jus t  over 52 tons of oil ancl 5g cwt. of bone. The Hope and 
Aurora, as also the Earl of Mar and Kellie, which paid a short visit to 
the Greenland whaling, were unsuccessful. Fourteen of the above 
whales were taken early in the season, and in about the same locality, 
the remarkable feature about them being their small size. 

The relatire size of the whales taken in Davis Strait and Cnmbor- 
land Gulf, compared with those usually taken in Greenland, has in the 
past season been quite reversed. A large number of Davis Strait and 
Uumberland Gulf whales, taken over a period of years, produced an 
averagc of 98 cwt. of bone each; whereas the Greenland whales, capt- 

* The disparity between the quantities of bone and oil as stated above is ccrtninly 
too great ; there is always a remarkably constant proportion o f  one hundredweight 
of bono to each ton of oil, and this holds good with mhalcs of ull si&. The 'hav. 
eller brought homo from Cumberland Gulf Aome whale oil which had been left; ont 
last season j but in addition to this I think there muat be some inaccuracy in the re- 
ported quantity of oil; possibly somo of the white-whale oil has been aooidentdly 
&@rod g8 w b l e  Oil, 

' having, i t  is conjectured, taken some other passage. 

l 
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ured duridg the same period, yielded 11  cwt. each; but in the past 
Season the averages have been 15 and 5& cmt. rbspectively.u 

This mayeat first sight appear very remarkable, bnt it is quite intel- 
ligible to those acquainted with the habits and seasonal distribution of 
these creatures, We have seen that the Strait fishermen, owing to cir- 
cumstances of weather and ice, missed the young whales, which would 
have reduced their average; whereas the Greenland fishermen, like- 
Wise, from force of circumstances, could only get among young whales 
early in the season, and later on, owing in a great measure to the ice 
being BO closely packed and its edge so tar west, thoy missed the south 
fishing altogether. But this is not all. From long experience of the 
habits and migration of the whales, the regularity of which is remarka- 
ble, the whalers know precisely where they should be found, under 
favorable circumstances, a t  certain definite periods, and not only so, 
but also the age and size which mag be expected. I am not nt liberty 
to enter more fully into this subject, fearing to  commit a breach of con- 
fidence, as it is the application of accumulated experience on such points 
Which enables one man to  succeed in capturing whales, when a less 
accurate observer would fail; but I may add-to show that the migra- 
tory habits of the whales have not chnnged-that the celebrated mpt- 
are of 44 whales by Captain Suttar, of the Resolution, in 1814, mas 
efkcted in the same latitude as produced the Greenland whales of the 
past season. Captain Slittar’s average was 6 tons 13 cwt., and 14 of 
tho Greenland whales last season, taken by two vessels fishing together 
in the same latitude as Suttar’s, gave precisely the same average. 

It is difficult to sag what is the value of commodities which are hardly 
marketable; but at $520 per ton, the 477 tons of oil brought home by 
the Dundee and Peterhead vessels would be worth &9,640 ($46,364), 
and. the 184 tons of bone at, say, $51,100 per ton all round, t another 
S20,356 ($98,901), or a total of $529,890 ($145,265), against &31,800 
($164,548) in the season of 1885. 

There has been a further considerable falling off in the British bottlo- 
nose fishery, only 23 whales, yielding 22 tons of oil, kaving been brought 
in, against 84 killed in 1885 j but L am informed that the Norwegians 
have in the paf& season killed the enormous number of 1,600 or 1,700 
of these. creatures, which has so flooded the markets of London and 
Qlitsgow with their oil that it has been sold as low a8 $517 or $18 per 
ton-a circumstance which will account for the neglect of this branch 

*As before atatcd, tho yield of bono is more reliable than that o f  the oil for pur- 
Poses of compnrison; I therefore prefer to give that of tho bono only, but eaoh cmt. 
Of the latter may be taken 8s reproaenting an equivalent of one ton of the former. 

t Some ‘ I  size bono” (id e., bone tho slips of which aro 6 feet end upwards in length) 
has reoently been ~lold at S1,550 per ton ; brit as tho “undorsizo” bono produce8 only 
half the price of tho “ s i z ~ , ”  tho price for the avorago is largely rcduced. This must 
have been particularly the case in the past soaaon, mauy of the whales being very 
Bmall, and the proportion of undorsizo bo110 boing consequentlJt uvusnally large. 

. 
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of the fishery by the Scotch vessels, the owners of which not many 
years ago Fealized 2.50 or S60 per ton for the same oil. 

Some of the vessels brought home very miscellaneous cargoes-l,033 
white whales, 320 walruses, and many narwhals and bears-the scarcity 
of big game, I presume, rendering the pursuit of such small deer the 
more keen. 

During his voyage to the Greenland fishery, when in latitude 700 N.; 
longitude 160 W., or about half way between Jan-Mayen and Greenland, 
Captain Fairweather, of the Aurora, reports a singular phenomenon. 
On August 16, about midday, his vessel received a sudden shock, caused 
by what he considers must have been an earthquake (or seaquake). 
“The sensations,” he says, “felt by those on board were as if the ship 
was moving over 8 rocky bottom with great velocity.” The officers and 
crew immediately rushed on deck, thinking a boiler had buret, or that 
the ship had gone aground, but the boilers were all right, and the lead 
failed t o  find bottom at 100 fathoms. The weather was foggy, with 
alight rain and wind from ESE.; no upheaval of the water was noticed, 
the sea being unusually calm. About two hours later, a second but 
much lighter shock wae experienced, which, however, only caused the 
vessel to tremble. 

NORWICH, ENGLAND, May, 1887. 

4 . - R E S U L T S  O F  P L A N T I N G  B E A D  I N  THE I L E N N E B E C  REVIER. 

B y  EVERETT SMITH. 

[From a letter to Prof. H. I% Baird.] 

In 1880 I accompanied and personally directed the disposition of the 
shad fry planted in the Eennebec River a t  Waterville, the first plant, 
I believe. My interest officially 8s State Commissioner of Fisheries at 
that time did not exceed my interest as a naturalist in the experiment, 
which interest has been continuous. This month there have been 
caught at Uape Small Point, at the mouth of the Kennebec River, a 
considerable number of shad of such large size, and of such general 
proportions end appearance as to show a marked contrast.with the 
native Eennebec shad. As distinctive as the 3 5 pound shad of the 
Kennebec from the 2 to 4 pound shad of the Nonesuch River, of Uum- 
berland County, Maine, are these large shad of 5 to  7 pounds’weight 
lately caught, which I believe to be Chesapeake Bay shad, hatched iu 
1880. I have examined a number of 6 and 64 pounds in weight and one 
of 7 pounds. They kero caught together, evidently from one school, 
with none of the usual sized Eennebec shad of less weight and flppear? 
ance. 

PORTLAND, ME., May 26,1887. 



.BULLETIN OF THE UNITED STATES FISH COMMISSION. 17 

VoJ. VU, No. 2. Washington, D. C. May 26, 188’1. 
- 

6 . -AME R I U A N  FISII U U L T I V A T E D  EY ,TIlE N A T I O N A L  FISH UULT- 
UBE ARBOCXATION O F  E N Q L A N D . .  

B y  W. OLDHAM CHARIBEHS. 

[Abstracted from the Journal o f  the  National Fish Culture Association, London, 
England, April, 1887, p. 137.1 

The collection of fish eggs for the season of 1886J87 began in October,’ 
1886, a t  the eatablishment of the association at Delaford Park. The fish 
kst operated upon were the Salmo fontinalis, hatched at South Kensing- 
ton in 1885 from ova presented by Prof. Spencer F. Baird. Considering 
their age and weight, the latter being about half a pound, the circum- 
stances attending their reproductive capacity are worthy of note. The‘ 
d a b  at which they spawned was iinusually early, notwithstanding their 
being confined in ponds for about 18 months. The eggs’produced were 

, small, and of a lighter yellow color thankthose €rom which the parents 
Were hatched. The time of incubation occupied about 65 days, during 
which period the death-rate showed it percentage of 16. The fry, od 
emerging from the eggs, were very dark in appearance, and have been 
remarkably strong and active throughout. A few a t  first were attackea 
with ‘4 blue swelling,” but on being placed two or three times in earth 
mixed with water to the consistency of cream and carefully straiued, 
they became temporarily relieved, but ultimately succumbed to con. 
gesteh liver. The fry have been placed in the nursery ponds, where 
they are feeding well and seem to bo thriving. 

On January 31,1887, a consignment of eggs from America was re- 
ceived, cousisting of 1,800,000 ova of the whitefish (Coregonus albus) and 
brook-trout ova (fialmo fontinalis’). Nearly all the whitefish eggs were 
found dead on arrival, owing to undue pressure from the trays being 
too large (namely, 18 inches square). The brook-trout eggs, which were 
forwarded in smaller trays, arrived in good condition. On the failure 
Of the first consignment being reported, the U. S. Fish Uommission sent 
a further shipment of 1,000,000 whitefish eggs; but the second lot was 
received in almost as bad condition as the first, owing to the same cause, 
the temperature of tge box being too high, and many thousands of the 
eggs hatching out while ou the way. 

With the eggs of the whitefish arrived also 9,000 rainbow-trout eggs 
> (8almo irideus) from America, 1,000 of which had died during transit. 
These eggs are now hatching,# and the fry appear to be strong and vig- 

*A note elsewhere in this journal states tlhat on April 8,1Y87, all tho rainbow trout 
in the association’s ponds at Delaford wero maliciously poisoned, and i t  wi l l  be im- 

- 
088ible to  replace this loss for some time. 

Bull. U. 8.3’. O., 87-2 
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orous. The color of the eggs is of a yellowish tint, tinged with a purple 
brown, before hatching, thus producing an unhealthy appearance. 

The association is also indebted to the U. S. Fish Commission for 
25,000 eggs of the landlocked salmon (EaZnzo sebago), which reached 
the hatchery’on March 20 in excellent condition. They were care- 
fully packed on trays surronaded in muslin, with moss between each 
layer of eggs. Instead of sawdust, wet moss was.closely packed 
around the nest of trays, to which fact I partly attribute the success of 
the shipment. The instance cited is probably unparalleled in the re- 
cords of transmitting ova, there being only three dead eggs on arrival, 
and only 30 were found dead on the next morning. 

The sight presented iu the hatchery tanks is very interesting. The 
different colors of the gill-sacs of the various fish, espechlly of the dif- 
ferent kinds of trout, is well seen in the struggling masses of tiny 
forms, which appear to be in a healthy condition. Their aptitude for 
congregating in corners of the hstchingtrays shows not only their in- 
stinct to aroid danger, but also their physical condition. Fish that are 
sicklx are usually found apart from the others, as not having the power 
to cope with them. It may be interesting to compare the habits of the 
whitefish on coming from the eggs with those of the trout and salmon, 
as the whitefish act very differently from these other fry. The white- 
fish is of a light gray color and about one-quarter inch long when 
hatched. Upon emerging from the egg it lies dormant for about two 
hours, after which time it is generally in a state of activity. Its in- 
fantile powers of locomotion are great, and its capacity for exercising 
.them is unusual. Darting hither and thither continually, witb their 
large bead-like eyes prominently displayed, they me on interesting 
sight. Trout aud salmon, on the other hand, preserve a quieter atti- 
tude on entering upon their career, and are not in perpetual motion. 

Much eft’ort is being made to acclimatize and propagate the American 
whitefish in England, though considerable difficulty exists in securing 
suitable places for it. Evidences of its capacity for thriving in this 
country are not wanting. The Marquis of Exeter last year turned into 
a portion of his water at Burghley Park some fry of this ppecics as an 
experiment, and now they are 7 inches long. A few weeks ago one was 
taken at Delaford 6 inches in length. The fish are now yearlings, and 
have consequently passed through the experiences and vieissittides of 
all seasons, and may therefore be considered to have become accus- 
tomed to their present existence. 

The most difficult problem in whitefish culture is how to feed them 
upon losing their sacs. After experimenting with multifarious diet, 
sries, I finally settled upon one which has hitherto proved efficacious. 
This consists of a finely-powdered meal, made by Mr. William Burgess, 
of Malvern Wells. This meal is mixed with the blood of animals and 
with water, in the following proportions : 28 parts meal, 8 part blood, 
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and 6 parts water. This food is so fine that it can be  absorbed or im- 
bibed by the fish without any effort or unnaitnral exercise of their 
digestive functions. Moreover, the food is readily consumed by them, 
and it is not ejected, as is tho case with liver and roe. 

The results previously attained in the endeavor to acclimate certain 
varieties of American Salwtonidce encourage the association to oontinue )I 
its efforts in this direction. The original list of transatlantic forms for 
introduction, which after all bear a striking resemblance to their cousins 
on this side of the Atlantic, has undergone considerable modification, 
and is limited to the really valuable food-producing forms whose pres- 
ence in Engish waters cannot prove prejudicial to indigenous fish, but, 
on the contrary, may become an important acquisition in developing 
inland and populating barren waters. The following species would, it 
is believed, prove of undoubted value : Rainbow trout, Salmo iridew; 
landlocked salmon, Salmo sebago; and whitefish, Coregonus albus. 

It is with reluctance that we omit from this list the American brook 
trout, Snlmo fontinalis, which has had an excellent chance of asserting 
its qualifications for iutroductiou iuto our group of Salmonids?, but lias 
failed to do so, except in confined waters. I ts  first appearance in t.hia 
country was heralded with jubilant anticipations; its capacities for rapid 
growth were hailed as a good omen, and its gorgeous dress and grace- 
ful form won golden opinions from all piscatorial classes, who willingly 
Paid large aums of money for what was then considered the coming 
trout. Gradually, however, its true character appeared, and now it is 
Universally regarded as a fish not to be depended upon. No authority 
rebuts the evidence forthcoming as to its suitability to British waters, 
if inclosed, nor as to its value as an additiou to our fresh-water fish. 
‘Phe sole cause, and a very grave cause it is, for its denunciation is 
that it escapes from those plnccs where it is tamed in. Before finally 
discarding this unique char it behooves us to quesbion more closely 
than we have yet; done its habits, instincts, and the nature of its native 
home, in order to render it full justice. Probably the waters in which 
it has been placed have not been suitable, and tlris assumption certainly 
Seems justified by the fact of the fish wandering as it does. The ques- 
tion naturally arises as to  where it goes. ’ Does it find suitable p\aces 
in its wanderings P Does it descend to the sea, or does it pine and 
Perish for lack of natural conditions ’? If death explains the mystery, 
Which is hardly likely, we havo at once a solution; but if not, it is diffi- 
cult to say what has become of the thousands turnedlout into our En- 
glish streams. In  America the brook trout is regarded as a home-loving 
%h, therefore it seems somewhat likely that wo have not yet provided , 
the domestio comforts to which it is habituated. The suggestion, at 
&st, is worth studying, and the association still has these fish under 
Qllture, not being convinced of their unsuitability €or inclosed waters. 

&ONDON, ENGLAND, April, 1887. 
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&--BARID GROWTII OF CAHP DUE TO ABUNDANCE OX WOOD. 

By JOHN H. BRAKELEY. 
I The European carp in becoming naturalized in this country has 
changed its habits in several important particulars. Instead of hiber- 
nating for several months with it8 nose iu the mud, as in Europe, here, 
it does this for a very short time, if a t  all, even as far north as the 
Middle States, The eggs hatch here in from four to seven days, accord- 
ing to the temperature of the atmosphere, while in Europe it requires 
from twelve to twenty. Here i t  readily takes the bait when skillfully 
presented, while i t  is said not to bite at t h e  hook in its native land. So, 
in becoming Americanized, it bas become quite a different fish in habit, 
if not in form. 

The rapidity of growth, too, which characterized many of those dis- 
tributed by the U. S. Fish Commission during the first four or five yesrs 
seemed to foreshadow another important change of habit. It was sup- 
posed that the waters of this country were more f’avorable for its devel- 
opment than those of its native land. But in this, I fear, we are doomed 
to disappointment. Further experience has shown that this remarkable 
growth of which we hear so much, and of which these are many ex- 
amples on record, was due to the abundance of food with which the 
carp were supplied, rather than t o  other causes. The small number 
furnished by ’ the Governman t to each applicant-usually not over 
twenty-were frequently placed in large ponds, and often at  the close 
of the first summer the fish had reached a weight of from 1 to 2 
pounds apiece, and by the end of the second summer from 4 to 5 
pounds, and in some instances their growth far exceeded this. But 
now, since they have multiplied so that t e  can fully stock our ponds, 
their growth is much less rapid. t n  the autumn of 1SS4 tho writer 
placed a little over 2,500 carp, then one summer old and much larger 
than their parents when received from the Fish Coumissiou, in a 5-ecre 
pond. I n  the following autumn they were found to average about 
11 ounces each ; and last autuiq’being the close of their third sum- 
mer, they fell w little short of a pound apiece, and this, too, with 
the number in the pond reduced about one-fourth. In another pond of 
about half the size the growth was no more rapid. 

The rapidity, however, with which they grow when supplied with an 
abundance of food is truly wonderful. I know of no animal-beast, bird, 
or ash-that will make as largo and rapid growth on the same amount 
of food as the carp, especially in its first and second year. This would 
seem to indicate that artificial feeding is the natural remedy for slow 
growth. The few experiments I have made in this direction have yielded 
very satisfactory results, and I propose feeding on a much larger scale 
during the coming Beatson than heretofore, 

BOBDENTOWN, N. J., Febrzcary 16, 1887. 
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I .-ISROWN ‘rmou’r IN AMERICA. 

B y  FRED MATHER. 

In  July, 1S86, Mr. Amsden, a, banker, of Rochester, N. Y., sent.-ko 
%lr. E. G. Blackford, of Bulton Market, a brown trout which weighed, 
on its receipt by Mr. Blackford, 3 pounds. It was taken in Allen’s 
Creek, Monroe County, New York, a tributary of ths  Genesee River, 
which receives the famous Galedonis Greek, on which the hatchery of 
the New York fish commission at Muinford is placed. This fish must 

. have been one which was hatched a t  the New Pork station in March,, 
1883, froin eggs sent there by me. 1 These eggs were the first which 
Were received in America, and cemo to me as a personal present from 
my friend, Mr. von Behr, president of the Deutscher Fischerei-Vereinj 
Whose headquarters are in Berlin, and consequently the fish was about 
three years and three months old. 

A t  the time that these eggs were sent from Gerruany Mr. rou Bohr 
advised me that there were two kinds of them, riot species, nor even 
Varieties, but merely from different waters. One kind, the larger eggs, 
Were from trout inhabitink deep lakes, while the smaller kind were from 
the mountain streams. These kinds arb probably analogous in respecti 
of size to the fontinaZ6 of the Rangeley Lakes of Maine and those of our 
other eastern American waters, as iioar as I understand the case. I 
sent to the Oaledonia station eggs of’ both kinds, and this fish, which 
Was taken in Allen’s Croek, is probably one that escaped from the 
hatchery, unless a plant had beon made in the creek. 

In  the ponds now under my charge at this place, we reserved some 
O f  these first importations, but lost the greater portion of tlieni from 
Various causes. The station was then new auil the watsrs were infested 
With eels, which have siuce k e n  kept down a8 far as possible, and, 
While we raised several thousand to be a year old, we lost the most of 
these by their jumping from the pond thcy were confined in, an event 
Which has been previously recorded in t h e  publications of the Fish 
(hnmission. Of the few that mere left there \vas one which was some- 
What larger than its fellows, and proved to be a male fish, and was named 

r von Behr,” in honor of my German friend. In October, 1886, 
it was three and a half years old, we took i t  from the pond and 

Paaced i t  in an aquarium in the hatchery! which had a good flow of run- 
ning water, in order to show it to the New York fish commissioners, who 
Wemexpected the ‘next day. In  the morning the fish was dead, and it 
now reposes in alcohol, where its size can be admired by visitors. Its 
Weight was 34 pounds plump, or a t  the rate of 1 pound a year. 

Mr. James Aniiin, jr., proprietor of tho trout ponds at Caledonia, 
Y., writes that the growth of the brown trout in his ponds is greeter 
an that of the native brook trout. 
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Mr. A. D. Frye, of Bellmore, Long Islaud, writes me under date of 
March 27, 1887, as follows: “Two years since I applied to you for some 
brown trout to stock a public stream, called Newbridge Creek, at this 
place, and you furnished them. I have by inquiry learned that last 
summer some of these fish were taken which weighed three-quarters of 
a pound.” 

According to this, these fish could not have been more than one and 
a half years old; -and from my experience I think that the brown trout, 
as it is called in England, and which is the common brook trout of 
Europe (flalmo fario) is a quick-growing fish, which is destined to be- 
come a favorite in America when i h  is thoroughly kuown. I have taken 
this fish with a fly, and consider it one of the gamiest, in fact, the gamiest, 
trout that I ever handled with a rod. I will state, however, that angling 
friends who have had more extended experience in European fishing 
than I have say that the Loch Leven trout is a gamier and better fish 
than the brown trout, but I have had no experience with the Loch Leven 
fish further than to hatch it. I believe that the brown trout will be 
found to be a better fish, taking it all around, thah our own native foa- 
tinalis. The reasons for this belief are: (1) It is of quicker growth; (2) 
i t  is gamier; (3) except in the breeding season, when the males of fon- 
tinalis are hrilliantly colored, it it fully as handsome; (4) from what I 
can learn I incline to think it will bear water several degrees warmer 
than folztinalis, and therefore it is adapted to a wider range. 

COLD SPRING HARBOR, N. Y., April 20, 1887. 

R . - T I L E  BPONGE FISIRERIES O F  FLORIDA. 

B y  J. 6. XUGE. 

These fisheries give employment to the owners and crews of over 
three hundred vessels of from 6 to 50 tons burden. They are car- 
ried on with some risk from the weather, and a t  times with much hard- 
ship. Each vessel is fitted out for a trip of about four to eight weeks, 
carrying from two t o  five dinghies and a crew of five to twelve men; 
and makes two trips a p a r ,  usually in spring and ,winter, the latter 
being the best catch. The position of the sponge as it grows on the 
bottom is ascertained by means of the water-glass, which is A simple 
bucket with a glass bottom in it, through which when placed in the water 
one can readily make out articles a t  the depth of mveral fathoms. 

The Florida sponges are chiefly of four sorts : Sheepswool, velvet, 
reef, and glove. The sheepswool is the most valuable. It requires 
about five to six years for a sponge to grow to 8 inches in diameter, 
and about three yearfi to make G inclies. The wmmer the wintor 
(which makes the water warmer) the faster they grow. The fishermen 
soon learn by experieuce to clistingiiisli tho grades bdore taking them. 
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Owing to the  clearness of the water they are able to do this, but rarely 
beyond the depth of 35 feet, as that is about the limit that can be 
reachecl8by the naked eye; and, besides, the weight of the poles Of this 
length (which weigh about 30 pounds, with an iron four-prong hook 
on the end) is as much as a man can handle. The deeper the fishing 
the greater is the skill required, and it is a rare thing to find a fisher- 
man so active and muscular as to handle successfully a 40-foot pole. 

The sponges mhon first caught resemble heads of decayed cabbage. 
When taken from trhe water they are thrown on the deck of the vessel 
and left long enough for the animal matter or sarcode which they con- 
tain to decompose. They are next placed in pens or iicrawls~’ on the 
beach, where the ebb and flow of the tide-water washes out the dead 
matter. After several days they are thoroughly cleaned by the fisher- 
men by beating and scraping, and are then placed on strings and allowed 
to remain on the shore away from the water, where they are more or 
lesx bleached by the action of the sun and dew. They are then ready 
for market, when the vessels take their catch on board and proceed to 
town to sell them. 

The sponges are graded in the markets by the different buyers as 
their judgment and wants require, in order to make a value. The buy- 
ers make aealed bids for the sponges, which are not sold by the pound 
but by the lot, and this to the uninitiated is “buying a cat in the bag.” 
If the catch is B fair one, each man will receive as his share from $60 
to $125, while the vessel gets one-third of the total net earnings. After 
the buyers procure their lots they assort the sponges in different sizes 
and grades, after removing therefrom bits of rock, shell, or any other 
foreign substance that .may bo present. Thix is done by beating the 
root of the sponges with mallets on a wooden block. The only impuri. 
ties of saud and other substances are in the root or base of the sponge, 
as sand is as foreign to the body of a natural living sponge as i t  would 
be in tho.flesh of a, fish or bnimal. Sponges.are packed in bales of from 
25 to 60 pounds in weight. 

A pure sponge is free from all rock, sand, or any material used a8 
loading or bleaching. Some few years ago sponges were much lower 
in price, when the Florida sheepswool was not appreciated as it is now. 
Prices have continued to advance slowly, and owing to the extreme oold 
Of last winter all the sponges insids the depth of 30 feet were killed, 
thus making the stock scarcer. This caused another advance, but there 
is a limit in prices, which is now attained, as the Cuban aud Bahnma 
sponges are used as a substitute for many purposes by reason of their 

The present wholesale price is high enough to stimulate the adultor. 
ion of the goods, for which purpose several substances are used, such 

88 glycerine, sand, lime, marble dust, and litharge. The glycerine nnd 
88bd are not in the least injurious and add the least weight, while the 
lime blefiches and adds a greater weight than the sand. Marble dust 
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is heavier and is retaiued in the pores better thau either sand. or lime, 
while litharge is the heaviest and more like the natural color of' the 
sponge than either of the other articles used. It fills the pores better 
and there is le68 chance of detecting its use than that(of the other sub- 
stances, but it is highly injurious. It is frequently used in increasing 
the weight of sponges to such an exteht as to reduce the price from 50 
cents to $1 per pound. It will thus be seen that dealers and con8umers 
need to be constantly on their guard iu purchasing sponges, or to buy 
only of the most reputable houses. Whenever sponges purporting to 
be pure or natural are offered below the ruling market price of repu. 
table houses, there is good cause for suspecting them to be adulterated. 

APPALAUHIUOLA, FLA., May 5,1887. 

9.--BTATISTICB OR THE PIS€IEBLES O F  THE PlZOVINCE OR BBITIBE 
COLUMBIA F O R  1986. 

B y  T H O M A S  M O W A T ,  

Inspector of the Wslmies. 

Statiatkm of vesaela, neta, ecrtalliul~menls, and men engaged in the fialieries of British Colum- 
bia during 1886. 

......... 
16 schooners, from 40 to 80 tons. ............................ 
13 steamers oud stcam auxiliaries, from 3 to 60 tone 

$126,000 

3 52,465 

7,615 

123,690 
2 herring seines 600 
36 herring nets ............................................... 4,600 
65 fish seinep ................................................. 13,375 
14 culachon nets ............................................. 1,700 

25 sdmon canneries, estimated value . - - - -. - - - -. - . - - -. . -. . - __. 449,600 
1 oil factory, Queen Charlotte Islands. ... ----. ............... 10,000 
1 floating cannery and oil factory.. - - -. . - - - - - . . - -. . - - -. . __. 60,000 

Various salting stations.. ....................................... 20,000 
Ice-houses and buildings for the shipment of salmon in ice. -. 3,000 

1 ................................. 18 sloops, from 1 to 12 tons. J ............................................ 994 fishing boats. 
196 fishing canoes, cedar. .................................... 
64 flat-boats and scows ........................................ 

1,066 salmon nets, 332,220 yards ................................. --- $186,080 

............................................. 

- 143,865 

-. - 542,500 
Total value ......................................................... 872,445 

Bailore.. ................................................................. 167 
Fishermen .................................. L.. .......................... 3,608 
Native hunters. .......................................................... -291 
Shoremen ..................... -2.. ....................................... 2,146 

I- 

Total number of men engaged ...................................... 6,211 
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Yield and value of the $ s lw ics  of British Coluinbia during 1836 . 

salmon. salted ........ :. ............................................... barrels .. 
salmon kip ered ........................................................ do .... 
salmon: fres% ........................................... ............. p onnds .. 
Salmon smoked .......................................................... do .... 
SahOd, canned cases of 4 dozen 1. pound tincane, each ................ .on888 .. 
sturgeon, fresh: ....................................................... pounds .. 
Balibut, fresh .......................................................... ..do.. .. 
Baddook, fresh ........................................................... do .... 

. Berring fresh .......................................... ., ................ do .... 
Eeming: smoked ...................................................... ..do.. .. 
srndrs frerlh ............................................................. do .... 
Trout 'fresh .............................................................. do .... 
Eulnohons, fresh ......................................................... do .... 
Eulachons, smoked ...................................................... do .... 
Butwhons, salted .................................................... .barnola .. 
Aseorted 5sh .................................................... ......p ounde.. 
Eulachon oil ...................................................... ....g al~ons.. 
D o a s h  oil rcflned ....................................................... do .... 
Dog5sh sdal nu4 porpoise oil ............................................ do .... 
Rerring'oil ..I.. .......................................................... .d 0.  .. 
&dines ........................ : ........................................................... 
F b s  and prawns .......................................................................... 

atere native ........................................................ barrels .. 
bthor shell-ilsh .................................................................. 

~Ur.eenl  nkins ....................................................... .number .. 
Eaiir-aeal skins .......................................................... .do .... 
sea-otter skins .......................................................... .d 0 .  ... 
Bkjh aold in marketa, not including New Westminster ..................................... 
Estimated consumption Qy Chinosc laborore on Can:hdinn Paciflc nnd Island 

Railway and other places ................................................................. 
Total ................................................................................. 

Estimated consumption by Indian population, as previouslr computed and 

Snlmon ......................................................... $2,732. 500 
Ehlihut ......................................................... 100, 000 
Sturgeon and other 5sh ......................................... 280 000 
Fish oils ........................................................ 75,'OOO 

revised : 

-- 
Grand total of approximate yield ...................................................... 

. 
Kind . 1 Qrumtity . 

3, 008 
50 

BPG 000 
22: 700 
101, 270 
114 000 
81: 000 
66, 000 
88, oon 
4, 600 

10, 000 
80 750 
44' 000 
1: 000 

30 
178, 800 

200 
20, 000 
25, 000 

740 

300 

88, 007 a, 000 
25 

............ 

.. 
Value . 
$25. 551 

67. 702 
3. 405 

838 004 

8. 100 
2760 
1: 140 

000 
780 

aou 

5: 745 

3. 0% 
2. 040 
880 
800 

8. 000 
200 

10. oou 
10. 000 

200 
500 

2. 500 
2. 100 

. 0 0 0  3. 
380. 070 

2.250' 
1. 600 

125. 000 

70. 000 

i, 677, 348 
..- 

I. 257. 500 

i. 834. 848 - 
Comparative value of yiold in  18% aud 188G. ouclosive of Indian consumption : 

Total in 1886 ...................... ..+ ............................. $1,577, 348 
Total in 1885 ...................................................... 1,078, 038 

Increase in 1886 .............................................. 499, 310 
--- 

Prom the Fraser River hatchery, in British Columbia; last season 
there were deposited 2,625, 000 fry; and by March 15,1587, th0 hatchery 
W i l l  be able to distribute 4,600, 000 fry, all' of the quinnat end suckeye 
Qeoies (Oncorhynchus chouioha and 0 . nerka) . 

NEW WESTMINSTEIZ, B . C., Fe6runry 25,1887 . 

~O.-ANACIT FORSECXJHING STATIBTICIS OF TIER I?XTENTANDVALUE 

Re it enacted by the Senate and House of Bepresentatives of the United . 8tates of America in  Congress assembled. That whenever the papers of 
aUy vessel of the United States of over five tons burden? engaged in the - Capture or transportation of.any kind of' cetacea. fish. shell.fish. crus- 

In t h o  Iloiicto of Rogresentatives on 
' Pobruary 10. it was read twico nnd roforrod Do tho Seloct Committoo on Amerioan 

Congross fiiially adjourned without past+ 

OR TJIE VESSEL WIBllERIE8 OP TlIE U N l T E D  PITATES.* 

* This paCssud tho Seuatu 011 Fobruary 8.1887 . 
Bhip-building uud Shipowning Intorests . 
"g tho bill . 
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tacea, sponges, or any other products of the sea, rivers, or lakes, whether 
said vessel be enrolled or licensed for either the fisheries or th6 coast- 
ing trade, shall be surrendered or shall hare expired, the qwner or 
agent of said vessel shall furnish to the collector of cnstoms for the 
district in which the papers are to be surrendered or renewed, or t o  his 
duly authorized representative, an accurate and detailed report of the 
quantities of fish, shell-fish, crustacea, sponges, oil, whalebone, ivory, 
skins, and other primary and secondary products of the fisheries taken 
or transported by the crew or crews of said vessel during the period 
that may have elapsed since the last issuance or renewal of the papers 
under which the vessel has been sailing, specifying therein the quantity 
of each of the difYerent kinds of fish and other products, the locality 
where obtained, the quantity taken within three miles of themainland or 
i s l a~~ds  of the United States, or of the mainland or islands belonging to 
other countries, and such other particulars as may be required by the 
Secretary of the Treasury ; and if a t  any time the vessel shall change 
ownership, the former owner or agent shall, prior to the transfer of 
said vessel to her new owner or owners, make out and deliver to the 
collector of customs at  the former home port of the vessel tt full and 
sfccurate report, as above described, for such portion of the year as 
may have elapsed between the issuance or renewal of the last papers 
and the dqte of sale, evidence from said collectbr of the receipt of the 
same being required by the collector in the district into which the ves- 
sel has been brought; and if any owner or agentof any vessel employed 
a8 above described shall fail to deliver such record to the proper col- 
lector of customs, or his duly authorized representative, covering the 
period beginning with the issuawe or renewal of the last papers and 
ending with the date of progered surrender of the papers or applicktion 
for their renewal, which in no case shall exceed one year, or, in case of 
sale, prior to the transfer of the vessel to her new owners, said vessel 
shall be debarred from receiving a new license, any existing law or laws 
to the contrary notwithstanding, until such record or statement shall 
have been produced; and the owner or agent failing to conform to 
these requirements shall be liable to a penalty of two hundred dollars, 
which may be collected and distributed in the same manner as are fines 
for the violation of the customs-revenue laws ; and the form of such 
record or report shall be prescribed by the Secretary of the Treasury, 
and such records shall be returned within thirty days by the proper 
collectors of customs to the Secretary of the Treasury; and the pecun- 
iary penalty herein I described shall be subject to remission or mitige- 
tion by the Secretary of the Treasury if, upon investigation, he shall 
be satisfied that i t  was incurred without wilful disregard of law ; and 
atly law or lams uow in force arid authorizing the issuance of documents 
tovessels shall remain inoperative in the case of vessels above de- 
scribed until such time as the owner or agent shall have complied 
with the requirements of this act. 
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Sxa. 2. That the master of any vessel of the United States under per- 
manent enrolment, employed in the whale, &al, or other fisheries, 
whenever landing all or any portion of his cargo within the limits of 
the United Staks,  shall furnish to the collector of customs, or his duly 
authorized agent? for the district in which all or any portion of said 
cargo may be landed, the same information and particulars as may be 
required by the Secretary of the Treasury from the owners or agents of 
Vessels licensed for tho fisheries or the coasting trade and employed as 
above described; the figures to include the'actual quantity of the vari- 
ous products landed which may have been obtained by the crew or 
crews of said vessel in their capacity as fishermen, and, in separate 
entry, the quantity of each of the various products obtained by the 
above-named crew or crews that may have been landed in foreign ports, 
or transforred to other vessels at sea for tho purpose of being landed 
br  them, during the period that may have elapsed since January one, 
one thousand eight hundred and eighty-five, or after one report shall 
have been made since the last report covering the operations of said 
vessel was furnished; and he shall, further, furnish separate reports of 
a11 prodncts secured by the crew or cr6ws of other vessels, which may 
have been transferred to his vessel for the purpose of being landed by 
him, either in American or foreign ports, during the period above de- 
scribed, mentioning separately the information for each vessel, accom- 
panied by the name and home port of said vessel; and if the master of 
any vessel sailing under permanent enrolment, and einployed as above 
described, shall fail to deliver such record to the proper collector of 
customs, or his duly authorized representative, within twenty-four hours 
O f  the larding of the portion or portions of the cargo as above described, 
the papers of ;the vessel shall be forfeited, and it shall be the duty of 
Said collector of customs to take possession of the same and to forbid 
the issnauce of any others, any existing law or laws to tho contrary 
notwithstanding, until such report shall have been furnished; and the 
niaster failing to comply with said requirements shall be liable to a 
penalty of two hundred dollars, which may be collected and distributed 
in the same manner as are fines for the violation of the customs-reve- 
nao lams; and such record shall be returned within thirty days by the 
proper collector of customs to tho Secretary of the Treaeury; and the 
Pccuniiiry penalty herein described shall be subject to romission or mit- 
igation by the Secretary of the Treasury, if, upon investigation, he shall 
be satisBed that it was incurred without wilful disregard of law; and 
any law or laws now in force and authorizing the issuance of documents 
to vessels shall remain inoperative in the case of any of the aforesaid 
Vc~sels until such time as tho master shall liavo complied fully with tho 
requirements of this act. 

~ 

MARCH 4,1887. 
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11.--LOCR L E V E N  TROUT INTRODUCED BY THE UNITED @FATES. 

B Y  CHARLES W. SRIILEY. 

The first importation of Loch Leven trout eggs to the U. S. Fish 
Commission, aud, so far as I am informed, to the United Skates, was 
made through the courtesy of Sir J. Ramsay Gibson Maitland, Bart., 
the proprietor of the Howietoun fishery, Stirling, Scotland. This trout' 
has succeeded finely in streams in the south of England, though lacking 
the superb flavor of those bred in Loch Leven. 

On November 12,1884, a lot of Loch Leven trout eggs was taken 
at th6 Howietoun hatchery from fish which were hatched in 1876. These 
were packed under the direction of Mr. Guy in six caseR, as follows : Ea,ch 
boxcontained six trays, and each tray three layers. Each layer contained 
950 eggs, making a total of 102,000. On top of each box was a tray 
for ice and containing moss or sawdust. In unpaclcing, the mops in 
the trays which had been felted by mitcliinery is rolled Sack (not lifted), 
and if this is done carefully no eggs adhere to  the IDOSS. The muslin 
on which the eggs lie is then lifted out by two persons holding the four 
Corners tight. It was not intended that the eggs should be repacked a t  
New York. If the eggs had remained in the hatchery and hatched 
normally they would mature in seventy-two days or about the 22d of 
January, but with the cold packing it was believed that the hatching 
would be retarded until the first week in February. 

The six cases were sent to Liverpool by way of' Glasgow, the latter 
place being only one hour distant from Howietoun. At Liverpool 
Messrs. Heuderson Brotliers took charge of the cases and consigned 
them, freight free, per steamship Purnessia, of the Anchor line, On 
January 1,1885, the Furnessia arrived in Nev York Harbor, but the 
custom-house being closed in consequence of its being New-yehr's Day 
uothing could be done to remove the eggs until January 2. Mr. Fred 
Mather had already effected an arrangement with the New York cus. 
tom.house, with the aid of Mr. George Hilliar, for the prompt delivery 
of the eggs in order that he might promptly transfer them from the ice- 
room of the Furnessia to the Cold Spring Harbor hatchery. The eggs 
reached the hatchery at 8 o'clock that evening, January 2, where they 
remained over Suntlay. On opening, the eggs were found to be in ex- ' 
cellent condition, there being but a small number dead and but few 
indented. The method of packing was found to be most admirable, and 
the boxes, 3 by 2 Sy 2 feet, were of the most substantial nature. Each 
containeda 3-inch air space between the box and lining. The lining had 
been charred. There mas no trace of fungus in the lot. 

The trays were about S inches square and 5 inches deep. This ar- 
rangement economizes space and expense as well. The boxes were 
used by Mr. Matber a few days later for forwarding whitefish eggs to Ger- 
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many and Switzerland. On 3Xonday, January 5,  Mr. Mather sent 10,000 
eggs to General It. U. Sherman, of the New Yorlr State commission, and 
the remainder to the Northville station. None were retained at the 
Long Island hatchery, because they had been supposed to be a trout 
requiring the deep waters of lakes, a belief which was afterward found 
to be incorrect, as it was learned that the fish had been introduced into 
the streams of England. Mr. Clark telegraphed their safe arrival at  
Northvillb ?n January 7, aud made the following distribution : 

Jiiu. 29. To E. B. Hodge, Plymouth, N. IT., for Suuepee Lake.. _ _  __. _ _ _ _  - .... 6,000 
h b .  3. To A. W. Aldrich, Aunmosa, Iowa .____. ...__. .____. .____. -__. 20,000 
&’ob. 3. To R. 0. Sweeny, Saint Paul, Miun .____. ._____ .__... .__ __. __.. _._. 20,000 
Fob. 4. To Charles G. Atrkius, for lakes iu Maine..- __. ._.__. _ _ _  _ _ _  .._... .__. 10,000 

1885. 

. 
17i:le. Between April 10 and April 23 he distributed them as follows: 

The reluainder were retained by Mr. Olark to be hatched at North- 

To’Michigan fish oommissiou .____. ._. _.. ._ - - _. . - __.. - __. - __. - .__ __. -. .- .... 10,000 
TO L. S. Hill, Graud Rapids, Mich.. - - - - _____. ._ ___. __. -. - __. . .----. - - - -  ---. 5,000 
To cf-. H. Dalrymple, Grand Rapids, Mioh ... ._ _ _ _  . _.. . _ _ _  - ._ ___. ___. _... 1.500 
T O  Crooked Lake, Northern Michigan. -. . - - - . - -. - . - -. . . ,_ - - _. . -. -- ... . 20,000 
Retained to  be reared at tho hatchcry ... . . . .. ___. . - - - -. . _ _ _  .. __. .-. ___. __. - - 7,000 

The 10,000 eggs assigned to General R. U. Shcrman were forwarded 
to the Bisby Club hatchery, sitdated at the first Bisby Lake in the 
&irond;tclrs, town of VI:ilmurt, Iierkimer County, New York. General 
Bhermau is president of the Bisby Club. Under date of January 24, 
1888, Mr. Henry Studor, the keeper of the Bisby Club House, wrote : 
“ The Loch Leveu troat eggs which came from Scotland are a splendid 
lot. I n  the course 
of ten days they will begin to hatch. The young fish can bo plainly 
Been in the shell.” General Sherman writes that the eggs hatched suc- 
cessfully, producing vigorous fry, which were planted in the Second 
Bylvan Poud, a sheet of 30 acres, with pure spring water and well sup- 
Plied with insect and minute crustacean food. It also contains brook 
trout and dace, but no other fish. 

Tho eggs sent to Mr. E. B. Hodge arrived in good condition, hatched 
we11 (loss only US), and about 3,400fry were plaoted June 1 in Sunapee 
Lake, Sullivan County, New Hampshire. Concerning them he wrote, 
March 18,1887: . 

‘‘ This is one of our largest lakes and has an elevation of about 1,200 
feet above sea level. It is a natural trout lake. It is 9 miles in length 
and from 4 to 3 miles wide. I do not know of their having been seen 
Rime, and from so small a plant in a lake of this size it is hardly t ime 
to expect their appearance. We shall make a plant this year in this 
lake of 20,000 Loch Lcven txout fry.” 

The 20,000 eggs sent, to the Anainosa hatchery arrived in splendid 
Order, only four being dead. They hatched well, and on April 3 the fry 
WePo taken to Spirit Lake, Iowa, to be put into West Okoboji Lake, one 

I do not think that I have picked out fifty bad ones. 



. .  
30 BULLETIN O F  THE UfiITED STATES FISK COMMISSION. 

of the chain of lakes in Dickinson County, with very clear and very I 

deep water. It is about 6 miles long and 2 miles wide, and is consid- 
ered the only suitable lake in the State for these trout. Mr. A. A. Mo- 
sher, who deposited the fish, says that nothing has yet been heard from 
them, the long mosses and aquatic plants, which rise from 2 to 10 feet 
from the bottom of the lake, making an cxcelleut hiding-place for them. 

The 10,000 eggs sent to Mr. Atlrins went, by some mistake, to Grand 
Lake Stream, and were reshipped to Bucksport, Me. On arrival there 
it was found that they were partly frozen, which caused a loss of 1,875 
eggs. The total loss was about 3,000. Those that hatched were planted 
in Branch Pond or its tributaries, within the city of Ellsworth, on May 
4,1885. Branch Pond is a tributary of Union River, in Hancock County, 
Maine. Up to February, 1887, nothing had been seen of the fish. In 
the spring of 1886 Mr. Atkins angled for them without success. 

The 10,000 seut to the Michigan fish coinmission were planted in two  
small lakes in Clare County, Michigan, the headwaters of the Tobacco 
River. 

The 5,090 eggs seut to Mr. L. S. Hill were hatched and planted in 
streams and lakes tributary to Ball's Lake, Bulton's Lake, and Buck 
Creek, a few miles out of Grand Rapids, Mich., and some were placed 
i n  a small body of water Hince turned into a trout pond. All seemed 
to be doing well in the  fall of 1886, and in the spring of 1887 inany were 
seen in the trout pond. 

I n  March, 1887, Mr. Clark reported that of tlie 7,000 Dy retained at 
the Northville hatchery about 2,500 remained in good condition and 
were doing well, no perceptible losses having occurred since four or five 
months after hatching. 

Either no report has been given or nothing definite is known of those 
sent to Messrs. Sweeny and Dalrympls, hnd to Crooked Lalio, in North- 
ern Michigan, where the plant was made by the Flint and Pore Mar- 
quette Railroad. 

Concerning the hatching of these eggs Mr. Maitland wrote : Theso 
eggs diff'er from the jontinalis in requiring a much larger supply of water, 
and i t  is absolutely necossary that they in no cam be laid down so as to 
liev one above another. The water over them should not be more than 
half an inch, with a supply of 2 gallons per minute. A test experiment 
of this was made and has been repeated with the same results for seven 
succeswive years. They asphyxiated in 6 inches of mater, temperature 
at 450 I?.; date, one week before hatchiug; size of trough, 'I feet by 20 
inches. Under the same circumstances, fontinalis eggs would hatch 
perfectly. 

In Loch Leven, say8 Mr. John D. Quackenbos, writing from that lakn 
011 June 24, 1886, these trout are found upon the shoals all summer. 
sand afford rare sport to the angler. As fighters they far surpass the 
Salvelinw fontinalis, and no fish cau surpass them in delicacy of flavor. 

' 
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They also attain an extraordinary size, the largest specimen on record 
weighing nearly 15 pounds; bat tho avorage sizo of fish ordinarily 
taken with a fly is from 1 to 1+ pounds. 

The Loch Leven trout (Salmo Zevenkis) is closely allied to  and by 
'some has been claimed to be identical with tho European or brown 
trout (SaZmo fario), but this view is not shared by Dr. Francis Day and 
8ir Gibson I\laitlanci, who classify the Salmoizidm as follows : 

Sub-genius A.  

Deciduous vomorino toeth-Salmones. 
a. About oloven rows of soalcs in  a11 obliquo liuo irom adipsc dorsal fill to  tho 

lateral line. 
1. Salmo aalar _____. ___. .__. .__._. __..Tho salmon. 

b. Fourteen or mom rows of scalos in an oblique line front adipose dorsal fin to 
the  lateral line. 

2. Salmo trutta .____. . _... ._._.. ._.__. .___. .Tho 8o~l trout. 

VARIIOTIES. 

(a)  Salnto albus, undor which Day iucluclos S. criox os S. brucltypoiw; in 

( b )  Salmo cambricus, commonly oallod tho sowon. 
other words, bull trouf. 

2 A. Salmo levenensis. -. - - . - - - - - . - - - .. . - - - - .Tho Loch Lovou trout. 
2 B. Salmo fario ._. __. _. . . - - -. . _.. - - - - .-__-.Tho coninion trout. 

VARIICTIES. 

( a )  Salmo ovaadensis .--. . . -. . . .._ - .----.Tho Loch StonniB trout. 
(b) Salnio ferox. ..:. _ _ _ _ _ _  _ _ _ . _ _ _ _ . _ _ _ _ _ T h e  forox. 
( 0 )  Salmo cormbiciwis . _. - . -. - - - . . -. ----Tho Cornwall trout. 
(d) b'almo nigriptnnio - - - - - . - - - - - - - - - - -. .Tho black-fiuned trout. 
(e) SaZnio sstzlarius . . - - - - - ._ - -. . - - -.-...Tho G d p y  sea trout. 
(f) Salnto stomaelLious.. ..- -. -. -. -. . - - - - .Tho gillaroq. 
(9 )  Swaledale trout. 
( h )  Ciasclapucill trout. 

VARIETIES. 

( a )  Salrno perisii . . - - -. . . - ._. . . . - -. . ...- Tho Welsh ohar. 
(6) Salmo willzcghbii .. .__. . . _. . - -. .-.-. .Tho Windormore char. 
( 0 )  Salmo ;killinensis ._ -. . . . . . . .--.Tho Looh Killin ohar. 
( a )  Sdmo grayii .____. _ _  - __. .. .. _. ..._..!I' he Lough Molvin char. 
( 0 )  Salmo oolii. - .... _ _  --.. . ._ _... . __. ._..Tho Lough Eska ohar. 

4. salmo fontinalis . _ _  _ _  - - - ___. . . . . -. . . . --.Tho American ohar. ' 

All British ohar are variotios of 3, S. alpinus. The Amorican brook trout ranks ae 

he following facts are furnished by Sir Gibson Maitland : 
' Loch Leven is a lake of between three and €our thousand acres, fully 
-half of which averages a dopth of 12 feet. Tho lowor end and oen- 
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ter of the lake vary from 40 to 80 feet in depth. The summer tempera- 
ture is between 50 and GO degrees Fahrenheit; the winter, probably not 
below 40 degrees; the deeper parts, probably above 46 degrees. 

6‘ Until the,  beginning of the present century there was free access 
to the sea, and probably a few centuries ago the Loch Leven trout was 
thoroughly migratory. About SSty years ago the loch was reduced to 
its present size, 1,000 acres being drained, the surface lowered 6 feet, 
and sluices constructed a t  tho outlet for the accommodation of mills 
on the River Leven below. The S. levenensis is found in the River 
E’orth, in Loch Lomond, and other lakes of the west coast of Scotland, 
and also those of the northwest of England. It cro8ses readily with 
S. trutta (sea trout) and S.fario (common trout) ; the offspring are fer- 
tile. It hybridizes with #. snlar. The oEspring of S.kvenen.sis (female) 
and fl. sahr (male) have hitherto been sterile. Those I have arenow in 
their fourth yeax. The offspring of S. salar (female) and 8. levenensis 
(male) which I have are as yet too young to determine sterility, but 
t<his cross is much easier made and the ova more prolific than in the 
former. 

“The Loch Leven trout still retains many characteristics of a sea-going 
salmonoid, such as the parr marks, the silvery smolt livery, the forked- 
tail grilse stage, with its small proportion of spawners, diminutive eggs 
(40,000 to a gallon), and tender, delicate embryos; and its mature state,, 
with a square tail, strongly developed hook on the under jaw of the  
malm, large eggs (27,000 to a gallon), producing strong, well-formed, 
vigorous embryos. The practical difference between S. levenensis and 
#. fario is that the former h m  a much larger number of caecal append- 
ages and a stronger stomach, enabling it to crush the liimnia pereger, 
on which it largely feeds.” 

A t  a’meetiug of the Linnean Society of London, in January, 1887, 
Dr. Francis Day read a paper on the Loch Leven trout, in which he 
said: “These fish are known by their nuinerous cacal appendages, and 
up to $heir fourth or fifth year they are of a silvery gray, with blaclr 
but no red spots. Subsequently they become of a golden purple, with 
numerous black and red spots. Undergrown ones take on the color of 
the brown trout [common English bro& trout, SaZmo fario ?I. Remove 
these fish to a new locality, and they assume the form and color of the 
indigenous trout. In 1883 a salmon parr and a Loch Leven trout were 
croased, and the young have assumed the red adipose dorsal fin, and 
the white-edged margins to the dorsal and ventml, also the orange edges 
to both sides of the caudal--811 colors which are found in the brook 
trout, but not in the salmon or Loch Leven trout. The maxilla in this 
form not extending tb behind the eye, the absence of a knob on the 
lower jaw in old breeding males, and the difference in the fins from 
those of Salmo fario, were shown to have been erroneous statements,” 

WASHINGTON, D. C., May 5,188‘7. 
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lQ.-NOTES UPON FISH AND THE BIBEERIES. 

[Extraotod from the official correspondenoo and compiled by the editor.] 

THE EEL IN WESTPORT ItrvEa.-During the past few years the peo. 
Ple along Westport River have been fishing for eels with great suocess, 
by means of trawls baited with live mumfres or mummichogs, several 
hooks often being set on one trawl. These eels are evidently different 
from those that bed in the river for the winter. I think they must be 
the same kind that run out of the fresh and brackish ponds along shore 
When we have the first severe frosts in the fall. These eels strike up 
the river about as soon as the ice is gone, the latter part of March or 
Wly  in April, and are taken on the trawls, while rive5 eels are still in 
the mud and are caught with spears. Should the river be frozen above 
and then break up and come down with the tide, or should snow and 
‘@hsh,chill the water, then tho trawl eels move down stream and are 
caught only on the lower lines of hooks, while the bedded eels are still 
to be caught up the river in the mud. The trawl eels are in splendid 
condition, while Westport River bedded eels aro noted for being most 
allways poor and thin. The catch of herring this spring in Viueyard 
Bound, around Buzzard’s Bay and Cape Cod, has been greater than for 
$ears, which I think is owing to our having had such heavy rains ~ 1 9  to 
$When the water a t  the mouths of rivers and brooks for a long way 

ing them. [Willard Nye, jr., New Bedford, 

U A U ~ E E L ,  UODFLSH, HERRING, ETU., OFF NORTHEASTERN MAS- 
ames W. Elliott, keeper of the Plum Island life- 

g station, near Newburyport, Mass., in a letter dated April 28, 
ing note on the fisheries near that station : 

ing 1886 mackerel were fir& caught near this station about July 
the last were taken. about October 15. There were no large 

usual, seen near here during the season. Only a few were 
eines within a radius of 8 miles of this station, but small lots 
n with hooks almost every day while the season litsted. 
w codfish were taken until November, when a large shoal oame 

fish were taken daily in large quantities up to the 
None were caught at 

ce hera, and but few were taken, although our local 
made strong efforts to capture them. It is reported that large 
were taken off Gape Ann (11 miles from this station) from 

s getting large fares. 
3 miles of the beach. 

Bull. U. 5. I?. c]., 87-3 
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“No bluefish or menhaden, so far as I know, have been seen hereabouts 
during the past season, nor have other marine animals been noticed, 
with the exception of an occasional finback whale blowing off shore.” , 

which I received from Capt. Silas B. Latham, of Noank, Conn., dated 
April 2,1887, he mentions the fact that he had seen mackerel during 
the past winter while fishing for red snappers off the east coast of Flor- 
ida, and he stated that there were two species, one of which he thought 
was the common mackerel (&cornher scombrus) and the other ‘the chub 
mackerel (Scornber colias). 

I was interested to learn further details relative to t h e  occurrence of 
mackerel in that region, and therefore wrote to Captain Latham. I 
have just received from him a letter dated April 10, in which he writes 
as follows : 

“The mackerel I saw were thrown up by large snappers, and th 
had not been dead long, as they were in a perfect state. They w 
‘spike’ size. One was our common species, and the other was what 
called a 4 chub mackerel.’ I have often seen them there, but have ne 
seen any larger specimens than the Bize named. I have seeu them 
Saint John’s River and off Mosquito Inlet, Florida. I have seen schools 
of small fish that I think were mackerel, but they might have been some 
other kind of fish.” [Capt. J. W. Collins, Washington, D. C., April 12, 
1887.1 

Capt. Silas B. Latham, of Ndank, Conn., dated April 10, he says 
is no doubt in his mind that fish of the red mapper species can be c 
inside of the western edge of the Gulf Stream as far north as Cape 
out, and possibly even farther north. He says: “The captain 
coaster told me he was becalmed once south of Lookout, in 35 fathoms, 
and he caught 35 red snappers, aud would have taken lots more if the 
current had not swept him off.” [Capt. J. W. Collins, Washingtor4 
D. C., April 12, 1887.1 

Discovery, named Charles Lambert, met with a singular accident whiob 
resulted in his death. A starfish got entangled on his hook, and while 
taking it off one of the sharp little spines or priclrles pierced the sk 
of his left hand between the fingers. He paid no attention to it, b 
soon it festered, his arm began to swell, blood-poisoning ensued, and the 
man died in the Marine Hospital here yesterday. It is the first time 
have heard of such an iustance. I kuow that the spines of the so 
urchin will produce sores if they are broken off in one’s flesh, but for 
flabby starfish to injure a person in  such a manner seems unaccountable. 
[James (3. Swan, Port Townsend, Wash.,’April 10, 1887.1 

ASSIGNMENTS OF EGGS OF BROWN TROUT AND SAIBLING, SEASO 
OF 1887.-To tho courtesies of Herr E. von Behr, president of the 
Deutscher Fischerei-Verein, and Herr Max Ton dern Borne, of BerneG 

MACKEREL ON THE COAST O F  FLORIDA I N  WINTER.-In a letter 

RANGE OF THE RED SNAPPER.-h a letter which 1 received 

FATAL INJURY INFLICTED BY A STARFISH.-A fisherman at Port 
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Brown trout. 

“37,000 
tTJ, 500 

IrQ, 500 
I_-_-- 

chen, Germany, the U. S. Fish Oommission is indebted for sereral con- 
signments of eggs of the brown trout (Salmo fario)  and saibling (Salmo 
ealuelinzcs). The number received, their condition 6s reported on ar- 
rival, and the assignments made of the eggs are given below: 

Saibling. 

*E, 000 
$12,000 

27,000 

_- 

From Dentsoher Fisoherei- 
Verein in oxohmge. 

Brown trout. 

8.000 
14,600 

22,500 
----- 

Brown trout. I Saibling. Ssibling. 

20 000 
td000 

12,000 

Prom Herr Max von dem 
Borne, Berneuohou. 

Pennsylvania flsh oommission 
F f? Ulark’Northville Mioh. .......................... 
CbldS riniHapbor d.P .............................. 
E.B.&dgo P1gmo;tb N. E. .......................... 
Central eteiion, Waehdgton, D. C.... .................. 

.......................... 
W heville Ve. ........................................ 

Total .............................................. 

10,000 ........... 
10,000 ........... 
20,000 15,000 
0,500 Q 000 

4 000 ........... 
50,500 27,000 

6,000 3: 000 ---- 
- 

I I I I I I I 

* Von Behr. t Loss. $Ton dom Borne. 

Which were-distributed as follows : 

1 Brown.trout. I Saibling. 1 I 

Of the last shipment of 60,000 brown trout eggs.formarded by Vou 
dem Borne 30,000 were dead on arrival, and the balance mill probably 
prove a total loss. [M. McDonald, April 28, 1887.1 

Mr. R. H. Buckingham, president of the California fish commission, 
in a letter t o  Professor Baird from Sacramento, February 12, 1887, 
apeaks of sending a sample of Chinese sturgeon-hooks which were 
taken from a line 2,000 feet long, having 8,000 hooks attached. These 
lines were fished by the Ohinese in San Peblo Bay, some 20 miles north 
of San Francisco. This apparatus uses no bait, but is one of the most 
destruotivo methods known to catch stnrgeou, taking all sizsa from 1 
pound up. 

Philip Neidlinger, writing from New York City on March 21, 1887, 
stated that about May 1, 1885, while walking along the North River 
from 86th street to about 140th street, he noticed many srnttll striped 
bass (Roccus lineatus), from 3 to 5 inches long, which were being oaught 
with hook and line. I n  autumn he saw o very few taken, running from 
& to 2 pounds, while small quantities mere taken and disposed of in the 
‘markets of the city. In  the fall of 1886, he took several tvsiphing from 

to 14 pounds, and heard of them as being abundant in New York 
ay and up the river as far as Tarrytowu. He remembers seeing a few 
am ago striped bass in market weighing 92 pounds, but now one of 

DESTRWUTIVE STURUEON FISHING BY OHINESE IN aAL1PORNIA.- 

STRIPED BASS I N  NEW YORH BAY AND THE HUDSON RImn.-Mr. 
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35 to 50 pounds is considered a very large fish of this kind. Some time 
ago there was a law passed to protect this fish during its spawning 
season, but the law was soon repealed. 

Alex. Q. Eoff, in a letter from Wheeling, W.Va., dated December 29,1885, 
said : 4‘ During September and October of 1885 there was a much larger 
run of jack s&lmon (8tizostedium vitreum) and green salmon* (8tizoste- 
&warn salmoneum) here than I ever before knew. Probably as many as 
3,500 or 4,000 were taken by hook and line in the immediate vicinity of 
Wheeling. There seemed to be no particular place for them to gather, 
as in former years, but wherever a bait was thrown a fish was almost 
sure to be there. They did not exceed 10 inches in length. . The jack 
salmon were the most numerous, in proportion of about 8 to 3. I have 
known of large numbers of these fish beiug caught in seines at the 
mouth of the Wheeling Creek during the spring season, but never before 
in the fall. Very few of the black bass of our river have been taken 
this season. I have seen only three that would weigh from 29 to 3 
ponnds, the greater number being from 6 to  10 ounces in weight?’ 

they bring only 5 cents per pound in the season, and are found in our 
bay all the year round. The run this year will be very large, and al- 
ready the markets are full of them, and fine shad from 4 to 6 pounds 
are selling from 40 to 50 cents each. [Charles Kaeding, Sau Francisco, 
Cal., March 2, 1887.1 

SHAD FRON CEDAR EEYs.-In April, 1885, Mr. W. S. Bunting, of 
Cedar Eeys, Fla., sent for identification a fish 15 inches long, which 
proved to be Olupea sqidiss ima.  Several similar specimens have been 
obtained from Cedar Eeys in previous years. 

SHAD IN 1885.-The present season (1885) has been a wonderfully 
productive one in North Carolina, and i t  is a number of years since 
shad have been so cheap at this season of the gear as they are at the 
present time. To-day large roe shad have sold at 25 cents each by 
the hundred, and buck shad at 15 cents each ; and from telegrams re- 
ceived to-day there will be % large arrival to-morrow, so that these 10%‘ 
prices will remain and possibly even go lower. 

The first North River shad was brought to me on Saturday, April 4, 
and to-day (April 7) a few more have come in. From points farther 
Gouth, earlier in the mason, I have noticed that there has been an in- 
creased quantity sent to this market from Florida and Georgia. [E. 8. 
Blackford, Fulton Market, New York.] 

* Mr. H. B. Miller, writing from Wheeling, W. Ye., March 25, 1887, says: The fish 
which Mr. Eoff calls “green salmon” is the white salmon or blue piko ( 8 . 8 a h b O n e z l l d *  

This and tho @W’ pike or sauger (8, oantadense) are called locally “green” or “white 
salmon” and “jack fish.” They have been getting scarce nntil year before last, whBD 
they were found in largely increased numbers, owing, I thiulr,.to the Ohio State com- 
mission stocking tributaries of the Ohio River with young of them varieties from the 
lake hatcheriw. 

JACK SALMON AND BLACK BASS IN THE OHIO AT WHEELING.-Mr. 

SHAD PLENTIFUL IN~CALIFORNIA. -Shad are I1OW EO plentiful that 

- J 
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SHAD I N  THE GULF WATERS.-Dr. Wardell, O f  Bainbridge, Ga., in- 

forms me that an occasional shad was caught last autumn with bait 
in the Flint River, a branch of the Appalachioola. A few days since I 
was crossing the Ocklockonnee, in Florida, by means of a ferry, and was 
informed by the ferrymen that a new fish had made its appearance in 
the river swimming in shoals, which they described in such a manner 
as to leave no doubt on my mind that these fish were shad. These men 
also said that others who hiid seen them said that they were that fish. 
[Edward Jack, Tallahassee, Fla., March 7,1887.1 

A few days since a friend of mine caught several small shad at this 
place at the mouth of Appalachicola River. We never have heard of 
any such fishbeing caught here before. [John G. Ruge, Appalachicola, 
@la., May 5, 1887.1 

PROPAGATING LAKE HERRING OR aIsaos.-Mr.,l?. M. Baker, writing 
from Rome City, Ind., on February 7, 1887, said: “We have in some 
of our lakes in Eosciusko and Noble Counties a small whitefisb, figured 
and described by Prof. D. 5. Jordan in the Geological Survey of Indiana 
for 1874 under the name of Argyrosomus sisco Jordan,” which I think 
might be successfully and profitably bred and planted in all the lakes 
Of Northern Indiana, and would probably be desirable for the lakes of 
the New England States and New Pork. They inhabit the deep waters ’ 
Of the lakes, living upon small crustaceans found there ; they are not 
Predaceous in their habits, but in the early stages of their growth fur- 
nish food for predaceous fishes, and when mature they are an excellent 

h, weighing from three-quarters to 14 pounds. Their spawning 
is during the latter part of November and first of December, a t  

Which periodthey throng tho inlets of the lakes they inhabit, and are 
en in vast numbers by nets and spears. With proper appliances 
hatching, great quantities of eggs might be obtained from the capt. 

deep waters to spawn.” 
ON FOREtMERLY I N  THE CONNEUTIaUT.-The following is GX- 

from Mr. J a h a  H. Hayden’s Centennial Sketch of Windsor 

“There is avorycommon impression at  the present day that shad were 
ore esteemed as an article of diet than salmon, becausu of tho tradi- 

without taking salmon with them. 
w what that tradition grew out of. 

that fish were marketed at  the fish-place, and that people came 
ir teams to get a supply of shad to salt, and they were required 

the price of lpound being the same 
0 shad at  2d. : 8s. 4d2-01d account- 
then that many felt they were a 

s an illuetraition of the high value 
o (Curegonwr d e d i )  mentioned in Jordan 

American B’bhes, page 301, and the quarto Ltistory of 



38 BULLETIN OF THE UNITED STATES FISH COMMXBSI6N. 
’ 

put upon salmon he gave the details of the mpture of the last salmon 
he ever knew taken in the Connecticut River ; this was about 1805; 
Nr. Denslow had taken the place of a tardy fisherman and was to have 
had his share. I t  was sent by a 
party going to Northampton to sell. It was court week, and there 
were distinguished men present from Boston, for whom an entertain- 
ment was being prepared, and the salmon was sold for $1 per pound.”* 

Mr. Apollos Fenn agrees with Mr. Hayden about the salting of shad, 
but inclines to think the salmon were abundant. “My father told me 
when ;r was a boy that he and grandfather used to come yearly to the 
Connecticut River for a supply of shad to salt down, which was then 
the custom of most farmers up in Litchfield County, and that the fisher- 
men caught so many salmon when hauling for shad that they required 
every one who bought shad to take a certain number of salmon, or no 
sale of shad, thus showing that salmon were very plentiful at that t ime 
in the Cloqnecticut River. -This was from about 1775 to 1810.” 

OALIFORNIA TROUT.-I~ May, 1885, Seth Green received a California 
trout from Crooked Lake which weighed 4g pouuds, he having planted 
lj0,OOO young in that lake four years previously. This was only one of 
several that had been caught. 

lived in Colorado ten years and have noticed the common trout of that 
country (Salmo virgkalis, I believe) aImost disappear from all streams 
in or near the settlements. I believe that the eastern brook trout (Sa& 
laelinus fowtiwabis) would do.better, and I have expended over $5,OOb in 
its introduction. The weak points in the Rocky Mountain trout are 
these : 

(1) It spawns between May and August, and is therefore out of sea- 
son in the summer time, when visitors come to the mountains expecting 
sport and pleasure. 

( 2 )  The eggs are deposited during the most dangerous time of year 
for their safetsy, and freshets from the sudden melting ofsnow rip up the 
spawning beds and destroy the eggs in vast numbers. 
(3) The fish is so easily caught, it is so unwary and confiding, that 

the fish in a moderate-sized stream can be taken out in one season with 
a hook and line and a grasshopper. Without the modern hereditary 
instincts of self-preservation, apparently, it cannot hold its own against 
the fisherman. 

The salmon weighed 23 poullds. 

ROOKY MOUNTAIN TROUT AND BROOK TROUT I N  COLORADO.-I have 

(4) It is a poor table-fish at best. 
In  contrast to these, the brook trout has the following strong points: 
(1) It spawns between November and February, end is in season in 

summer, when most desired. 

* Fifteen years after tho lost salmon WEE caught there were eight dsh-places on the 
west side of the river, whore only shad were token. between Hayden Statiou and the 
railroad bridge at Windsor Locks. 

- 
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(2) The eggs are deposited at the time of year when freshets are un- 

, known, when the spawning beds are protected by surface ice, and the 
eggs are placed out of danger. 

(3) The fontinalb is very wary, and has learned for generations to 
look out for pins and fish-hooks, so that i t  generally requires some skill 
to catch this species. 
(4) It is a much better table-fish than the Bocky Mountain trout. 
My fish ponds are a t  Manitou Park,’25 miles northwest ol‘ Manitou, 

Up the Ute Pass, where I have a large hatching house by a very fine 
spring, several ponds, an artificial lake of 30 acres, and 12 miles of trout 
Stream, formerly famous for the western trout, but quite denuded of 
them when I commenced to preserve. 

Two yearsin succession, 1874and 1875, I got 100,000 eggs ofthe fontiwa- 
ZiS from Seth Green, and hatched them without difficulty. After that we 
had our own fish to spawn, and have spawned them each winter. The 
streams running through the park are now well stocked with fontinalis, 
and also the lake, which is situated a t  the lower end of the stream 1 
Preserve. They live at peace with the western fish, and don’t fight with 
them even when confined in small ponds. They are quite healthy. In  
Watching both kinds together you always find the fontinalis below and 
the virginalis above, each kind keeping together and not mixing up. 
[William A. Bell, Oolorado Springs, Uolo.] 

supreme court of Virginia, a t  Marion, Va., wrote to Col. M. McDonald, 
.Under date of April 12, 1887, as follows: “This morning a rainbow 
trout was caught in Staley’s Creek, in the corporate limits of Marion, 
that meaaured 22 inches in length and weighed 4 pounds.” This stream 
Was first stocked with the fry of the rainbow trout in 1883. A num- 
ber of others of this species have been taken in the same stream and 

RBINBOW TROUT I N  ENGLAND.-The Journal of t h e  National Fish 
Culture Association of England (January 15, 1887) contains an article 
on rainbow trout by W. Oldham Chambers, from which are taken the 
following extracts : 

4‘ Weha’vea fair number of these fish, weighicg about three-quarters of 
&pound each, a t  the establishment of the National Fish Culture Associe- 
tion, which are nearly two years old, and were obtained from ova for- 
Warded by the American Government. They were incubated at  Bouth 
Kensington, and the fry were transferred to their present locatiou ; but, 
owing to the lateness of the season a t  which the ova were received, some 
difficulty was occasioned in rearing them. On being well established in 
suitable ponds they grew rapidly, insomuch that at‘the end of eighteeu 
months they far outstripped in size the 8alveEilzus fontinalis, which, be- 
sidesbeinga fast-growing fish, emergesfrom the ova three months earlier 
than the fialnzo irideus. After tho two years’experience 1 have hadof the 
l&tter, I unhesitatingly pronounce them be superior to our own ape- 

RAINBOW TROUT IN VIRGINlA.-w. 0. Pendleton, clerk Of the 

eretofore reported. 
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cies in hardiness and rapidity of growth. The attempts made to accli- 
matize them to English w%ters, so far as restricted areas are concerned, 
have proved successful ; and they seemed to become thoroughly natural- 
ized therein immediately on their introduction, proving thereby that the 
condition of the water, climate, and food are well adapted to their wants. 
# At Delaford Park the fish furnish signs of yielding their 
ova towards the middle of January. If  so, the date of spawning would 
be about the same time as  other species of trout ; and thus the fear of 
extinction through cannibalism, experienced in the United States, need 
not be entertained, as the fry would be able to protect themselves in the 
same way as their baby cousins. 

( 6  It is not surprising to find that the rainbow trout should show signs 
of generating so much earlier in this country than abroad, especially 
at Delaford, where the water is doubtless softer than that in California. 
Late spawners are generally those that inhabit waters of a low tempera 
ture, but if such fish are transferred to warmer climes they alter their 
nature accordingly. This is precisely the case with the rainbow trout, 
which have evidently altered their habits and adapted themselves to the 
altered conditions under which they are now placed. 

66 The facts already adduced regarding this.fish can only be applied 
to  them under a semi-artificial state, as hitherto they have to a great 
extent been confined in inclosed quarters. A few were turned into the 
river Colne, and were caught; by me in the same locality a year after- 
wards. This experiment, I hope, will be extended shortly, if they can 
be raised in sufficiently large numbers to allow of its being done, which 
I have no doubt about, as t h e  U. 5. Fish Commission, through Professor 
Baird, is willing to forward further consignments of ova. These, in 
addition to the stock reproduced by the fish in the possession of the As- 
sociation, will enable us to plant quite a quantity in pnblic waters. 

“It is asserted that the rainbow trout is migratory in its habits. As 
far as I can see at present the reverse is the case. I believe it is not 
identical in this respect with the h’alvelhzcs fotttirtalis, whose wander- 
ing propensities have earned i t  the rebuke of all men; neither are its 
requirements the same, the location of the one being uncongenial to the 
other. Migratory or non-migratory, the rainbow trout would make its 
mark in inclosed waters or for ornamental purposes. Regarded from II 
sporting point of view, i t  would prove an acquisition, as I have on many 
occasions observed it rising to a fly. I believe i t  is not considered a 
game fish in its native waters, and here again it appears to have altered 
its nature, There is no doubt about it, that the gameness of fish is gov- 
erned by the condition of the water which they inhabit; therefore, 
from an angler’s point of view, the interchange of species with foreign 
countries is a great boon, as proved by the case just cited. 
Moreover, the rainbow trout is more delicate in its appetite than other 
varieties of fiaZmonidm, and therefore is not prone to the same tempt& 
tioqs to cannibalistic attacks upon its congeners?’ 

* 
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BooD OF THE SALMONIDB AT SEA.-An article with this heading 

wm published by Mr. W. Anderson Smith, in No. 1, Vol. I (January 15, 
1887) of the Journal of the National Fish Oulture Association of En- 
gland, from which the following abstract is made: 

Most fishermen and naturalists know that salmon, while coming up 
the rivers of Great Britain for the purpose of spawning, do not as a rule 
seem to take food, while it is well known that the spawned fish are very 
voracious and do great injury among the young salmonoids which are 
struggling for existence. It would seem, therefore, that for such large 
and strong fish to recover after their return to the sea from their period 
of fasting and exertion they must reach feeding grounds of exceptional 
richness and extent. The 8aZmonidm cannot, as a class, be called insec- 
tivorous fish, like the herring or mackerel, and their onslaughts on the 
floating life of the sea of an invertebrate class are only makeshifts, in the 
absence of the more important food to which they must in reality mainly 
look. Now, careful observation and the gathering of facts indicate 
clearly that, herring and their young are the food of salmon at sea. 
One of the most experienced fish-curers of Lewis (the largest idand of 
the Hebrides) declares that in his experience salmon at sea feed upon 
young herring. Machine, of Lochbuy [Isle of Moll), says that once off 
Oolonsay (one of the Etebrides) he came upon large lash leaping out OF 
tho water in their eagerness to mize their prey, and that these were 
found to be salmon chasing herring. On the west sf Mull, salmon 
taken in the fresh water direct from the sea wpre found to be full to the 
'mouth with young herring. Mr. John Anderson, of Denham Green 
(Edinburgh), after Bixty years' experience in an extensive fish trade, 
says that the principal food of salmon is the herring and its fry, ahd 
that frequently several herring aud a score of fry are found in a aal- 
mon's stomach along with crustaceans. These and many other obsw- 
Vations go to corroborate the suggestion that herring are the great 
Ocean food-supply of the salmon, and lead the h'almonidm to follow them 
to their haunts. It is certain, however, that a voracious fish will not 
confine itself to any single species of food; so i t  seems that salmon 
feed on sea-mice (Aphrodite) and various kinds of crustaceans. 

Bee-trout are somewhat different in character from the salmon. They 
feed voraciously, not only when coming in shore, but even in fresh 
Water. These fish also are frequently taken with their stomachs full of 
young herring, while they are fond of sand-eels. It is also known that 
,they eat cephalopods freely, as well as crustaceans and annelids. 

boracio acid seems to be bringing about a foreign competition in the 
fish trade that will make itself felt in the English markets. By its use 

rwegirtn herring can be sold with profit ia the English market &a Yar- 
or Scotch fiah. Indeed, the tables of fish landed that the Board of 
publish are made up to aome extent by foreign fish. The present 
of Norwegian consignments has been so to reduce the prim of 

USE O F  BORAOIU AUID IN THE ENGLISH. FISH TRADE.-The U s 0  O f  
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Scotch herring that the price they sell for in London will barely realize 
the carriage. A oran* of herring costs in railway carriage about 15 
shillings ($3.68) to get from most of our fishing stations to London j ad- 
ding porterage and other charges, the cost to get a cran to Billingsgate 
is 18 shillings or even 20 shillings ($4.38 to $4.86). But 20 shillings per 
cran is a common price to sell herring a t  Billingsgate. How, then, are 
the curer and fisherman to lire at these prices 0 Either railway ratee 
must come down or the Norwegian will drive the English herring out 
of the market. This does not apply to herring alone, since cod, salmon, 
and other fish can be sent as well as herring. Norway is not the only 
place the English fishermen have to dread, as boracic acid will equally 
enable fish to be brought from America. [From the Journalof the 
National Fish Culture pssociation, London, England, January 15,1887.1 

1Es.-The iniportance of the salmon industry to Astoria, Clatsop 
County, and the Lower Columbia River region generally, is tersely 
illustrated by the following figures, which are a close estimate of the 
amount of money expended for the sewon of 1886 : 

ANNUAL EXPENSE8 O F  THE LOWER @OLUmIA SALMON UANNEL- 

Coet of materiale. 

Tin plate, 74,000 boxes, at $5.25 .............................. 
Salmon twine. .......................... ................. 
Cotton twine ................................................ 
Lines. ........................................................ 
Leads for lines .............. -%. ............................. 
Floats ...................................................... 
Boats, wear and tear, paint, repair, &c ....................... 
Tan-bark for nets. ........................................... 
Pig-tin for making solder. ..................................... 
Lead for making solder ...................................... 
Salt, Liverpool aud coarse ................................... 
Lacquer ..................................................... 
Cord-wood.. ................................................. 
Hard coal ................................................... 
Charcoal ................................................... 
Acid and ziuc ................................................ 
Oils of various kinds ._____ _ _ _ _  ._____ ._____ .__.._. ___. . _ _  __.. 
Improvements and necessary repairs. ........................ 
Copper and making up ....................................... 
Insurance ................................................... 
Hauling ..................................................... 
Freight ...................................................... 
Labels ....................................................... 
Boxes ....................................................... 
Taxes ....................................................... 

Turpentine .................................................. 

$388,500 
205,200 
25, 000 
26, GOO 
7,600 
4,000 
38,000 
1,900 
50,122 
10,450 
2,000 
8,550 
6,460 
19,760 
1,862 
15,200 
4,000 
4,000 
38,000 
2,000 
32,376 
12,540 
6,000 
32,400 
67,600 
11,400 -- 

Total cost of materials. .................. ..1. .................... $1,020,324 . 

*A Scotoh measure containing ib little over a barrel, holding an average of about 
750 herring. 



BTJI,LETIN OF THE UNITED STATES FISH COMMISSION. 

Coat of labor. 
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Knitting nets, 228,000 fathoms . ._. _ _ _  _. _. _ _  ._ - _. . .__. -. . . __. .’ $128,250 
Catching salmon with canuory nets __.__. ___. .. .. __._ ... . __.. 400,000 
Catching salmon with private nets.. . -. . - - -. . - -. . - -. . -. . . . - -. 300,000 
Salvage aud hire of detectives.. . . ._. . -. . . _ _ _  - .  - - -_. .__. _. ___. I 5,700 
White labor outside of fishing . . . . __. .____. ___. .____. -. ._ ._. . 93,956 
Other labor outside of fishing .____. -... .____. .____. ._.. .____. 142,000 

, Total cost of labor. ~ .. -. . . . . . . _. - ~. . - - - - -. ._. - -. . . . . -. - __. .. ..._ $1,069,906 

Duty paid to the Government. 

On 74,000 boxes tin plate, 7,992,000 pounds, at 14 cents.. -. . - -. 
On salmon twine _ _ _ _  .. ___. ._. _ _  - .__._. ._. -.. .._-.. ____. ..___. 

99,900 
20,520 

Total paid for duty ._ - - _. . _ _  __. ._ - _. . . __. ._ - ._. _ _  - ... __. - -. - -. _ _  _. 120,420 

Total of estimated payments . . - - -. - - - - - - - - - - - - . . . -. . - -. - . - -. - - . - . 2,210,646 

Including every detail of the work, it is a safe estimate to say that 
t h e  Lower Columbia salmon canneries expend annually $2,500,000, the 
greatest part of which goes into circulation in the immediate vicinity. 
[From the Daily Astorisn, Astoria, Oreg., January l?? 1887.1 

Anderson, writing from Deiibam Green, Edinburgh, on March 4, 1887, 
described a new fish-market. There were exhibited 150 salmon, aver- 
‘agiqg from 11 to 45 pounds each, with every kind of fine fish caught in 
scotland or Eugland. There was a salnion hatchery attached showing 
the salmon leaving the eggs. Also tanks with salmon two, three, and 
four Fears old, and with all kinds of trout of the same ages. The sal- 
mon fisheries extend over the Tay, Forth, Dee, and Tweed, besides 
numbers all along the coast. The routs are nearly $50,000; and already 
there are nearly 220 salmon fishermen on daily pay at rates ranging 
from $4.38 to $9.75 per week; 

Very few small salmon have been seeu this season as yet; but there 
has been a great crop of herling-supposed to be the young of the sea. 
trout-weighing from G to 12 ounces each, but pale. The floods have 
Cleared our rivers of kelts and dead fish, so we may expect a good fishery 
in the autumn. The past winter here was mild, and our salmon fisheries 
all over have opened successfully. 

from Bordentown, N. J., on January 16, 1887, said: 

NEW FISH-MARKET AND SALMON FISHING IN SCOTLAND.-Mr. John 

OARP SOLD IN NEW YORIC MARICETS.-Mr. John H. Brakeley, writing 

“1 have sold several hundred pounds of carp during the past autumn 
* in the New Pork market, the commission merchant getting 16 cents a 

Pound for them. I am satisfied that i t  will pay to feed carp, and shall 
do considerable of i t  uext season.” 

~UUUESSPUL SHIPMENT OI? UARP TO MExmO.--Nr. Milton P. Peirce, 
Writing from Philadelphia, Pa., on March 2, 1887, said : 
“On February 12 I shipped 100 youiig carp-of the parti-scale vari- 

nearly scaleless-to the Government of Mexico. Sesterday a, let- 
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ter received from the Mexican secretary of the interior department 
announced that the tack of carp had arrived in the city of Mexico with 
a'loss of only 5, the remaining 95 beiug in excellent condition. The 
fish were sent in one of my improved transportation tanks [simply the 
ordiuary wash-boiler, or stove-boiler, with a piece of tin around the in- 
side near the top, and with holes punched in the lid near each end], 
and traversed a distance of 3,700 miles.f' 

SNAKES AT TEE CARP PONDS.-May 3 and -i,1887, Dr. Hessel killed 
with a rifle 250 knakes, which were believed to have come from the 
Potornac flats. 80 large numbers have never before appeared at one 
time. 

1887, Mr. J. E. Brown. reported that on t h e  same day Mr. J. F. Lucket 
had sent to Central Station the following specimens in good condition, 
which had been taken in the Potomac: One scale carp, weighing 4 
pounds j mirror carp, over 7 pounds j leather carp, 7 pounds j and some 
tench, weighing over 1 pound apiece. 

FISH-CULTURE IN ITALY.-Dr. D. Vinciguerra, late of the Museum 
of Natural History, a t  Genoa, has been appointed director of the aqua- 
rium at Rome. The aquarium contains a section €or fishmdture, and 
is the center of this industry €or Central Italy. The h'almo salar var. 
sebago is considered by him suitable for the clear, cold, and deep waters 
of the Latian lakes. He asks to have eggs of this species forwarded 
to him from the United States. 

DELAWARE FISH UOMMISSION.-UIIder date of Nay 3,1887, ;?dr. El- 
wood R. Norny said t h a t  he had recently bee? appointed fish cornmis- 
8ioner of Delaware, and that Dr. E. G. Shortlidge, of Wilmington, had 
been appointed assistant and superintendent of hatcheries. Ho pro. 
posed that the Fish Commission steamer Fish Hawk be sent to Port Penn 
this season to hatch sturgeon, which are taken there in abuudance in 
seven nets. From June 5 to July 1 is tho best season. Sturgeon have 
recently been hatched in Germany. 

WHITE-BAIT.-ThiS is a COlleCtiVe phrase including, for €he most 
part, the young of the Olupea harengus or sea herring. It embraces the 
young of many other kinds, in one instance 14 species having been 
identified,. The breeding grounds of sea herring in the United States 
extend from the Bay of Fundy to Block Island. 

VESSELS FOR THE ICELAND HALIBUT FISHERY.-On March 25, 
1887, the schooners Arthur D. Story and Annie M. Jordan sailed.for 
Iceland. One more-the schooner Concorcl-is to start soon. [From 
Boston Fish Bnreau, Boston, Mass., March 29, 1887.1 

WHOLESOMENESS O F  BBRAUIC AclD.-There are two sides to all 
questions. The British Medical Journal writes thus as to herring cured 
with boracic acid : Large quantities of herriug, preserved with salt and 
boracic acid, being at present imported from Norway and sold in the 
London and Newpstle markets, and attempts having been made to pre- 

CARP AND TENCH FROM POTOMAU RlVER.-undW date O f  hfuch 16, 

[April 1, 1887.3 
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vent their sale, the National Sea Fisheries Protection Aesociation dis- 
cussed the question at a recent conference at Fishmongers' Hall, but no 
decision as to such fish was arrived at. It may, therefore, be worth 
while to point out that boracic acid, being the essential ingredient of 
our many food preservatives-be it in the form of the acid, of borogly- 
ceride, or of borax-has been used for years, especially to preserve milk 
in hot weather, and no evidence has ever been brought forward even to 
suggest injurious effects upon the health j it may, therefare, be taken to 
be perfectly harmless. The Norwegian herring, preserved with salt 
and boracic acid, are of exceptionally fine quality, are perfectly fresh 
wheu brought into the market, and are, of course, subject to  the usual 
process of inspcotion by the market inspectors, whose power of rejection 
is almost absolute. If, nevertheless, an outcry is heard against this 
sale, it is difficult to resist the belief that it is dictated by the jealouay 
which is notoriously rife in Billingsgate circles. 
I The introduction of cheap food from new sources, welcomed, as it 
always is by the public, is invariably opposed by the members of the 
trade, who, after all, reap the advantage in the long run. One has 
but to recall fbr a moment the sneers of meat venders at American 
and Australian meat to value the agitation against Norway herring 
at its proper worth. Hitherto, happily, we have been spared the 
bitter discussions which have on the , Continent led to legislation 
against certain food preservatives; such as salicylic acid, which we in 
Edgland admit without hesitation. The question is mainly one of na- 
tional economy : Shall good food be wasted for want of a preservative, 
even if certain objections may be urged against its use, or shall we 
put up with these objections and aim a t  cheapening.food for the masses, 
Provided always that nothing which could injuriously affect their health 
ie allowed to be present? A sufficient guarantee is afforded by the 
Vigilance of medical officers, public analysts, and market inspectors 
against the abuse of antiseptics and food preservatives. 

On the other hand, a fish-trader writes'to the Fish Trades Gazette: 
Bundreds of barrels of herriug froin Norway out of one cargo were con- 
demned, and also that there were about 1,500 barrels unsold lying in 
Londou at that time. France will not admit the Swedish and Nor- 
wegian herring, nor any other fish cured by the process named. Many 
shopkeepers soon find out to their cost that once their customers have ' 
tasted herring cured with acid they don't ask fbr them a second time. 
[horn the Journal of the National Fish Culture Association, London, 
angland, April, 18U.I 

OREGON FISH COMMISSION Law.-An act to provide for the propaga- 
tion and preservation of salmon and food-fishes in the public waters of 
the State of Oregon, including so much of the streams which form 

n boundaries between said State aud adjacent Territories, and 
riating money therefor. Also for the appointment of a fish corn- 
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Be it enacted by t h  legislative assembly of the State of Oregon, That there 
shall be chosen biennially by the legislative assembly of the State of 
Oregon three competent persons who shall be denominated the fish com- 
mission, whose term of office shall continue two years and until their 
successors be chosen and qualified. 
SEU. 2. Before entering upon his duties each member of said commis- 

sion shall file with the secretary of state a bond with ten or more suffi- 
cient sureties end in the sum of five thousand dollars, conditional that 
he will discharge his duties under this act faithfully. 
SEU. 3. 'Said commissioners shall chose one of their number as chair- 

man, and he shall be known as president of the fish commission. 
SEU. 4. It shall be the duty of the president to give his entire time 

and attention to the fishing interests of the State of Oregon, and, by and 
with the advice and direction of the fish commissioner&, see that all lams 
for the propagation, protection, and preservation of food-fishes in the 
public waters of the State of Oregon, whether entirely or partially within 
the State boundaries, are enforced; to select and purchase suitable 
land, build, operate, and manage thereon a fish hatchery, on the Colum- 
bia River or on its tributaries, for the purpose of supplying said waters 
with young fish ; to employ necessary and competent men to successfully 
carry on the said hatchery on the Columbia River or on its tributaries; 
and to examine into and report upon the results of the salmon hatchery' 
on Rogue River. 
SEU. 5. That said fish commission shall annually, on December 1, 

report to the governor of this State a full account of its actions under 
this act; also of the operations and results of the laws pertaining to 
the fish industry, the methods of taking fish, the number of young ash 
hatched and where distributed, amount of expenses incurred, and make 
suggestions as to the needs of further legislation, if any, and full statis- 
tics of the fishing business. 
SEU. 6. The president of the fish commission shall receive an annual 

salary of two thousand dollars j the other members of the commission 
shall receive five dollam, each per day for time actually employed, not 
exceeding fifty days each per annum. 
SEa. 7. That there be and is hereby appropriated out of the general 

fund of the State the sum of ten thousand dollars for the maintenance 
of the commission herein created and the erection and support of said 
hatchery on the UolumbiaRiver or tributaries for the period of two year&; 
alfio there is hereby appropriated out of the funds of the State two 
thousand dollars for the purposeof enlargement and suppvrt of the 
present hatchery on the Rogue River during the year 1887. 
8EU. 8. That all expenses incurred under the provisions of this bill 

shall be audited by the secretary of state, upon bills being presented 
properly certified by the presidedi as approved by the commission, and 
the said secretary &all from time to time draw warrants upon the Stab0 
treasurer for the amount. 
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a S E ~ .  9. The fish industry urging immediate action in these respects, 
this act shall take effect from and after its approval by the governor. 

Passed by the senate February 16,1887; J. C. Carson, president of 
the senate. Passed by the house February 18, 1887; J. T. Gregg, 
speaker of the house. 

The names of the commissiouers appointed under the above law are 
F. 0. Reed, of Astoria; R. U. Campbell, of Rainier; and E. H. Thomp- 
son, of Rogue River. . 

An appropriation of $10,000 was made for a salmon-hatching station 
on the Columbia or tributaries, and one of $2,000 for the one ou ltogue 
River. 

There was also appointed by joint resolutioii a committee of two on 
the part of the senate and three on the part of the house, to examine 
the different modes of taking fish in the waters of the Columbia River, 
and report by bill or otherwise to the next legislature any law or re- 
strictions that in their opinion may be necessary fm the protectiou of 
salmon and other food-fishes in the maters of' said river. 

The committee decided to make a tour of the Columbia River during 
the month of Juue, 1887, when all t h e  dift'erent modes of taking fish are 
in  operation, in order to determine which, if auy, need restriction. 

AN ACT T O  GRANT UERTAIN SEAL ROCKS TO THE CITY AND CfOUNTY 
OF S A N  l?RANCISOO, &J!ATX OF CALIFORNIA, IN TRUST FOR THE PEOPLE 
OF THE UN~TED STATEs.*-Be i t  ennoted by the #enate and H O U S ~  of 
Representatives of the United &Utes of America in Congress assembled, 
That all the right ant1 title of the United States in and to the rocky 
islets known as the Seal Rocks, aud all rights to seals resorting there, 
situated off Point Lobos, in the city and county of San Francisco, State 
of Oalifornia, are hereby granted, subject to the provisions named, in 
trust to said city and county, upon the following conditious and for the 
fallowing uses, to wit: Said city and county shall hold said Seal Rocks 
inalienable for all time, in trust for the people of' the United States, and 
shall commit to the commissioners of Golden Gate Park the custody and 
care of said Seal Itocks, and shall keep said rocks free from encroachment 
by man, and shall preserve from molestation the seals and other animals 
now aucustomed to resort there, to the end that said Seal Rocks will 
continue to bo a public preserve and resort for seals: Provided, That 
the United States may at  all times control and limit or diminish the 
number of the seals resorting to said rocks so as to protect the fisheries 
and firJhing industries: And provided furtlker, That whenever any of 
Said rocks, or the space occupied by said rocks, shall be required by 
the United States for the erection or maintenance of any public work, 
or for any other purpose, then as to the rocks or space so required 

act shall terminate, and the United States shall 
the full title, control,' and possession thoreof. Said 

sed the Senate June 17, 18dG, and passed the Rouse of Rep- 
1887. It was approved by tho Presidout February 23,1887, 

-________---I- - 
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city and county shall signify its acceptance of this trust, and thereupon 
the Commissioner of the General Land OBce shall file in his ofice a 
plat showing the locus of said Seal Rocks, and said plat shall be the 
evidence of the extent and position of the premises hereby granted. 
SEU. 2. That all acts in conflict with the provisions of this act are 

hereby declared inapplicable to the premises hereby granted. 
LIVE cam.-In reply to the inquiry of Messre. Broughton & Freitas, 

of Portugal, Mr. A. Howard Clark, who had charge of such matters at 
the London Exhibition, states, under date of May 27, 1887, that the 
tow-cars employed by the fishermen in transporting the catch from the 
fishing grounds to port are usually in the shape of flat-bottomed, decked 
boats, sharp at both ends, with a hinged opening on top for inserting 
the fish. The sides are pierced with auger holes, to give free circulation 
of water. A common size of tow-car is 5 feet long ou top, 3 feet long 
on bottom, 2 feet wide on top amidships, about 1+ feet wide on bottom, 
and about 14 inches deep amidships, with considerable sheer fore and 
aft. The marketmen’s cars, moored at  the fish wharves, .are generally 

. of rectangular shape, about 12 feet long, 8 feet wide, and 3 feet deep. 
They art3 made of 1-inch plank, 6 inches in width, which is nailed to a 
rectangular frame of joist. Spaces of to 2 inches are left between 
the planks. They are either with or without compartments, and are 
opened on top by hinged doors. A t  some ports these cars are made 
26feet long, 16 feet wide, and 5 feet deep, and divided into 6 compart- 
ments. Empty casks are sometimes used to buoy them. In the lobster 
fishery, fishermen often use leaky boats, provided with decks, in which 
to keep their lobsters alive. 

meding, writing from San Francisco on May 18,1887, stated that carp 
are being taken in great abundance, some weighing 15 pounds. The 
shad are also becoming very plentiful; while striped bass have been 
caught this year weighing as much as 25 pounds, and wpear to be 
doing well on this coast. 

SHAD IN‘ THE OHIO RrvEa.-Mr. w. M. Birdy, writing from Vance- 
burgh, Ky., on May 16,1887, stated that  in the spring of 1885 he bought 
from a nebfisherman on the Ohio River two genuine Potomac shad, 
one weighing 3 pounds and the other 4 pounds. He added that in the 
Ohio they have what is known as ‘(hickory shad,” a fish specifically 
diff’ertmt from the shad above mentioned. 

the past two days’have been filled with lake whitefigh, and the small 
boy has had a good deal of sport ladling them out in tin buckets. Fish 
Commissioner Otto Grarnm and Dr. H. J. Maynard planted altogether 
15Of0O0 whitefish in S10an7s Lake. Water is being drawn from thero 
through pipes for irrigating purposes, and as no netting prevents their 
escape, the fish passed through into the ditches in great numbers. 
The fish planted last January are already 3 inches long. [From the 
Cheyenne (Wyo.) Sun, May 25, 188S.l 

CARP, SHAD, AND STRIPED BASS I N  CALIFoRNIA.-Mr. Charles 

WHITEFISH IN IRRIGATING DITCHES.-The irrigating ditches for 
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Vol. VII, No. 4. Washington, D. C. .June 6,1887. - 

13.--ILFIBH-OUJiTUBE ON TEE PAUIE'IC) UOABT. 

BY HORACE D. DUNN. 

[From a letter to  Prof. S. F. Baird.] 

The &ahto irideus, or red-banded trout of the McOloud River of Cali- 
fornia, having been int.roduced into Atlantic waters, it may interest 
you to learn how this variety of flash has thrived when introduced into 
the coast range streams of this State which empty directly into the 
Pacific Ocean. 

On the 12th day of April, 1887, John L. Durkee, while. fishing in a 
mall stream which empties into the Pacific Ocean in Marin Uounty, 
about 7 miles from Saucelito, caught a red-bauded trout (Salmo iridms) . 
that weighed about 14 pounds. The fish was a, female, and had come 
into the stream to spawn, it being in a gravid condition, so that about 
a qua& of eggs (estimated) flowed from it while being taken from the 
water. When taken to Saucelito, about five hours later, the fish weighed 
just 12& pounds. 

This trout was undoubtedly one of a lot planted by the late M i ,  S. R. 
!chrockmorton, then fish commissioner of this State, in the stream where 
it was caught on property belonging then to that gentleman. The mark- 
ing was a brilliant cochineal color on the gill+cover, say 24 inches in diam- 
eter, and a well-defined stripe or band of the same color 2 inches wide 
extending from the gill-opening down the median line to and including 
the tail. So far as I know, the largest specimen of this variety of trout 
taken in the native stream (McOloud River) has weighed 6 pounds, the 
ash never migrating from that place to the ocean, a distance of some- 
Where about 400 miles. This opecies of trout, under the dire'ction of the 
late commissioners, Messrs. Redding and Throckmorton, were place4 

e streams of Sonome, Marin, San Mateo, and Banta Oruz 
nties which empty directly into the Pacific. From these short 
ams, ranging from 30 to 160 miles long, the fish have ample oppor- 

unities to migrate to  the ocean, and do so, having been taken in brack- 
at the mouths of the streams on various Occasions. They seem 

only to thrive faster (from abundance of food, no doubt), but take on 
ter coating of color (like marking of lead), which they afterwards 

being in'fresh water some time. I think these fish would do 
e short streams along the Atlantio shore between Virginia and 

since the then fish commissioners, B. B. Redding end 8. 
ton, introduced two lots of young striped bass QP rook;. 

Bull, U, 8, F, O., 8 7 4  
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fish into San Francisco Bay. The first lot vere small fish, say 2 to 
3 inches long, and were placed in Suisun Bay, near Martinez, by Mr. 
Redding in person. These fish thrived and passed the nets of thd 
Chinese and got to 888 and returned, one being teken two years later 
weighing 4 pounds. Another lot was brought from the Atlantic coast 
in August of the year that Mr. Redding died, and were put into the 
bay a t  Arsenal Point, about 3 miles distant from the preceding one. 
The fish have apparently done well, specimens having been takan in 
nets at intervals of a few days all through the past two summers. The 
largest of these weighed 23 pounds. Lately striped bass have been 
taken almost daily in the waters of the bay near this city, and fish 
dealers in the markets claim that within the next four years this rari- 
ety of fish mill he as plentiful as shad are now. I am informed that 
striped bass have been taken at  places as widely separated as from San 
Diego to the Oregoii line. 

1: would suggest sending two tanks of blackfish (tautog, I think), 
which are common to the Long Island Sound and Southern Masmchu- 

.setts coast. The late Mr. Throckmorton informed me that some of 
this kind of fish were sent probably ten years ago, that they arrived 
alive, and that he put them a t  once into the waters of San Antonio 
Creek, near Oakland. These fish hare never been heard from, and 
I think that as ‘they were weak from the journey overland and were 
placed in muddy water at least 2 miles from any rocky shelter or 
supplies of food, they fell victims to their enemies, such as dogfish, 
sharks, and stingrays, through which they had to pass out into the 
bay. 8 I think it is poor policy to bring adult fish thousands of miles 
and then place them tired and weak where thoir enemies are alert and 
Rtrong. If any blackfish are sent they should be rested and fed in fish- 
cars for a t  least a week or ten days until they become strong again 
and are able to take care of themselves. 

The black bass which mere brought to California some years since 
have done well. Those of the State fish commission were placed in the 
Crystal Spring Reservoir, which in part supplies water to this city. 
The bass did well, and about four years since some were taken and 
placed in Russian River, Sonoma County, near Querneville. These 
seem to haLve done well, and spread both up and down the cstream, 
which is fully 100 miles long. Yesterday a bass taken in Russian 
River, near its entrance into the Pacific, was OIL exhibition in one of 
our markets: It was taken in a net and weighed 5 pounds. If  they 
would not destroy the young shad and salmon, the Sacramento would 
be an admirable stream to place bass in between the junction of 
Feather River and Red Bluff. 

. 

’ 

SA3 FBANCISUO, CAL., Aprd 27, 1887. 
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14-URA PISflERIES OF FBANUE AND ALGERIA I N  1886.* 

[Abstracted from the report t o  the minister of marine and the oolonies.1 

XRANUE. 

I Gmeral statements.-During the year 1885 there were engaged in the 
fisheries 23,877 vessels or boats, with a, capacity of 160,299 tous, and 
manned by 85,918 registered sailors. To these should be added 338 
Italian fishing boats, carrying 764 tons and manned,by 1,094 men, 
which were engaged in fishing on the coast of the fifth maritime dis- 
trict (Toulon). Also 57,088 persons (men, women, and children) en- 

4 gaged in fishing on foot from the shore. These figures, as compared 
with those for 1884, show a decrease of 60 vessels, 2,225 tons, and 1,268 
men. 

On the other hand, the value in silver of the products of the fisheries 
amounted to 92,736,585 francs t [$17,898,161], showing an increase of 
4,775,461 francs [$921,6641 over that of 1884, as is showu in Table I. 
This increase is particularly noticeable in the cod and sardine fisheries, 
while there wa8 a considerable frtlling off in the herring fishery and the 

The products of the cod fisheries at Newfoundland and Iceland, and 
of the herring, mackerel, and anchovy fisheries, as well as of all those 
designated as 6‘ other fish,” amounted in 1885 to 187,853,359 kilograms 
[414,141,515 pounds], against 149,661,099 kilograms 1329,942,859 pounds] 
in 1884, showing an increase in 1885 of 38,192,260 kilograms [84,198,656 
PoundsJ. There was also an increase in  1885 of 82,288,815 sardines, 
7,302,022 oysters, 62,366 hectoliters [148,196 bushels] of mussels, 69,218 
hectoliters [ 195,887 bushels] of other shell-fish, and 205,381 kilograms 
[452,783 pounds1 of shrimps; while there was a decrease of 231,816 crus- 
taceans (lobsters! &c.). 

On December 31,1885, there were along the coast 48,621 fishery estab- 
lishments, occupying an area of more than 13,879 hectares [34,296  acre^], 
and employing 49,068 persons. 

Cod $skeries.-The fishing schooners fitted out in the French colony 
. of St. Pierre and Miquelon, the number of which in 1885 was 182, worked 

Qspecially on Banquereau, where cod were found in great abundance ; 
While the vessels sent from France to fish on the Newfoundland banks 

, fisheries for those kinds designated as other fish.” 

F. C. Bulletin for 1886, pages 219 and 305. 
+Throughout this artiolo reduotions have boeu mado aooordiug to  tho following 

Wivalents : 1 frano = 19.3 cents; 1 kilogram = 2.2046 pounds ; 1 hectoliter = 2.83 
ited States bushels ; 1 oubio meter 3 35.31 oubio foot; and 1 heotare = 2.471 &ore& 
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The drat vessels for the season from France for the Iceland cod fishery 
left during the latter part of February, but the most of the fleet did not 
leave till the fir& part .of March. The results of the fishery on the east 
and west coasts of Iceland show a marked difference. 

Vessels on the west coast began operations near Torlak with fair re- 
sults. In  May and June cod of good size were found very abundant at 
Sneefield and Brede Bay. In the following months the fishermen sailed 
back from Patrikfiord to Isafiord, where they still obtained good results. 
Bares of from 56,000 to 60,000 were not uncommon, and some even took 
as many as 65,000 codfish. 

Vessels on the east coast fished to the southeastward, from Ingolf to 
Walsback, during the first part of the season, with .but slight success. 
By the end of May the smallest capture of a vessel on this coast was 
about 9,000, and the largest was about 25,000, which numbers were 
fairly satisfactory for this time in the year. Towards the middle of June 
the vessels were scattered from Ingolf to Langanas, but everywhere 
the fishery yielded slight results, nor did i t  improve in July. Fishing 
on the east coast, then, where the cod are generally large and of fine 
quality, was not so* favorable 8s usual ; and several vessels, after the 
first part of the geason, left for the west coast where they completed 
their fares. 

Of the total product of the cod fisheries in 1885, Newfoundland fur- 
nished 36,871,000 kilograms [69,239,806 pounds], valued at 9,068,903 
francs [$1,760,298], and Iceland furnished 18,913,358 kilograms [28,468,. 
776 pounds], valued at 7,331,910 francs [$1,415,050], both showing a con- 
siderable increase in quantity and value over the product of 1884. 
Two vessels were lost during the fishing season, the Travailleur and 
the Lorraine, both of Dunkirk ; but the crews were saved. 

Herring jhAery.-The number of boats fitted out in 1585 for this fish- 
ery was 142, being 10 less than in 1884. About the end of June most 
of the boats from Boulogne left that port for the North Sea; while 
those from St.-Valery-en-Caux and some from FBcamp joibed them in 
July. Up to the end of'that month they had met few herring, and bad 
generally fished for cod; but during the first days of Angust large 
shoals of herring appeared from 60 to 80 miles'off the coast, between 
Peterhead aud Aberdeen. I n  a few tides the vessels made full oetches, 
carried them to France, and returned about August 20 off the Scotch' 

' coasts, where the fishery continued successfully till the last of Septem- 
ber, especially off Montrose and St. Abb's Head. Off Parmouth the 
lierriiig were equally abundant, but after October 10 bad weather baffled 
the fleet and drove it back to the French ports iu a few days. Soon 
after this the fishery for fresh herring began, and ended in March, 1880) 
having given good results. 

On the whole, the fish were taken in large enough quantities ; but 
the few markets the fishermen have for disposing of their catch) &e 

, 
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high rates of the railway companies, and the impossibility of forward- 
ing the fish by all the trains, are the principal causes which annually 
keep down to a low figure the net returns of this fishery. 

Bardine jtshery.-Although yielding results greater than those of 
1884, the amount of sardines caught in 1885 was not large. These fish 
for many years have come on the French coast lato and a t  rare inter- 
vals, seeming to stop generallg off the coasts of Portugal and Spain, 
where they are caught in great abundance. In  1885, sardines of good 
size appeared on the French coast from the middle of June to that of 
July, when they left, to come on again in small quantities in Reptem- 
ber. The fishermen of Douarnenez and Audiorne are about the only 
ones who havo realized any profits from this fishery, though the scar- 
cit\y of sardines resulted .in a rise in price, which has kept up all the 
season. 

.Fisheries for fresh $sh.-Thcse fisheries (comprisiug those for turbots, 
dabs, soles, flounders, rays, gurnards, mullets, whiting, salmon, stur- 
geon, tunnies, cougers, hmpreys, &c.) were satisfactory in the aniounts 
takeu, but the value of the products suffered a slight depreciation, 
Which is due in part to the sale of tunnies, the price of which fell con- 
siderably in consequence of the reappearance of the epidomic of chol- 
era, rendering the disposal of the catch of tunnies somewhat difficult. 
Steam craft always obtained good results, as did also decked vessels of 
Sufficient size to leave port at almost any time, while tho smaller boats 
remained inactive in harbors during part of the winter. 

Oyster jEshery.-During the year 126,579,817 oysters (native and Por- 
tuguese), tho yield of the coast and boat fishing, sold for 1,674,826 francs 
[$323,242]. These figures, as compared with those fof 1884, show a, 
6 d n  of 7,303,092 oysters in number, and a loss of 70,109 francs [$13,530] 
in value. 

During 1885, a total of 597,164,013 oysters, born or raised in parks, 
tanks, ponds, and other oyster-cultural establishments on the coast, 
have been sold for public consumption, bringing 12,744,716 francs 
L82,469,730] j while in 1884, 529,768,767 oysters were sold for 13,677,926 
francs [$2,630,540]. This shows that the production was greater in 
1885, but that it was not accompanied by a corresponding increase in " 

Value. ,This state of things should be attributed to the excess of the 
Portuguese oysters (Ostrea angulata), which were sold a t  10 francs [$1.93] 
Per 1,000, and to the deorease in prics'of the native oysters (Ostreaedulis), 
Which decrease amounted to from 6 to 13 francs a thousand according 
to locality. 

Dlarinefertitizers, &o.-The marine' plants, commonly called sea-weeds 
O r  Algce, are put in three classes : 

1- Sea-weed growing near the shore. 
2. sea-weed cast up on the beach-wrack. 
3. 8ecl-weed growing in the sea. 
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Sea-weeds of the second class, whose collection is 'permitted all the 
year, comprise the bulk of what is taken. All three classes are gener- 
ally employed in fertilizing the land and making chemical products. 
Moreover, there is a kind of sea-weed,'common in the bay of Granville 
and called zostera or pailleule which is eagerly sought for making '*if- 
ferent kinds of bedding, and sells at the rate of 150 to 170 francs per 
cubic'rneter 182 to 93 cents per cubic foot]. The value of the total 
amounts of sea-weed collected in 1885 was 5,495,052 francs [$1,060,545], 
which was 302,453 francs [$58,374] less than in 1884. 

ALGERIA. 

General.-During 1885 there were engaged in the fisheries on the 
Algerian coast 1,047 boats, with a total capacity of 3,999 tons, manned 
by 4,495 men. These figures, as compared with those of 1884, show for 
1885 a decrease of 13 boats, with an increase of '411 tons and 31 men. 
Fishing from tho shore is but little practiced in Algeria. 

The value in silver of the products obtained reached the sum of 
4,101,380 francs [$791,566], and shows an increase of 343,990 francs 
[$66,390] over that of 1884, which increase arises largely from greater 
returns from the coral fishery and from those indicated by '' other fish." 

The products of the fisheries for mackerel, bonitos, tunnies, anchovies, 
and the different kinds designated as "other fish," amounted in 1886 to 
4,216,512 kilograms [9,296,723 pounds], against 4,039,985 kilograms ' 

[8,906,651 pounds] in 1884, showing an increase in 1885 of 176,527 kilo- 
grams [389,172 pounds]. There was also an increase in 1885 of 28,292,394 
alluches, 4,372 kilograms [9,639 pounds] of shrimps, and 254 hectoliters 
[718 bushels] of other shell-fish; while there was a decrease of 10,942,llI 
sardines, 36,120 oysters, 14 hectoliters [40 bushels] of mussels, and 6,205 
crustaceans (lobsters, &c.). More complete details are to be found in 
Table I1 appended. 

OoraZ$shery.-The coral beds which formerly existed in great nnm. 
bers on the coast of Algeria, especially in the waters of the old district 
of Calle, were worked almost exclusively by Italian fishermen, who carry 
off to their own country, at the end of the season, the produce of their 
work. These beds were protected only by the prohibition of fishing 
implements recognized a8 injurious ; but even this prohibition has re- 
mained a dcad letter, as the means of surveillance at  the d isposal of the 
authorities were always insufficient. This state of things would soon' 
result in the. destruction of the coral beds, and i t  was to remedy this 
that the decree of November 22,1883, was interposed to regulate the 
coral fishery in Algeria and Tunis. 

Loss of Zife.-During 1885, 363 enrolled sailors on boats engaged in 
the fisherics on the coasts of France and Algeria have been drowned or , 
lost at sea, leaving 212 widows and 416 orphans; while during t,he pre. 
vious year 413 fishermen were lost. 
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The following tables give a recapitulation for two years of the sea 
fisheries of France proper and of the French colony of Algeria: 

Maokorol.. ........ pounds.. 
sardines. ........ .number.. 
Anchovies.. .. .....p onnde.. 
Other dah ............ do.. .. 
Lobstere, &o ..... .number.. 
d&zoheu. ............. do ... 
Othersholl.flah. -..bushels.. 
shrimps.. ........ .pounds.. 
Bonitos. .............. do. ... 
Tunnies .............. do.. .. 
coral.. ............. ..do.. .. 
h S C 3 1 8  ........... bUUhI3lB.. 
OY8ters ....... .._.number.. 

Total ............................. 
4 

TABLE I.-Quantity and valwe of the aea3aheriea of France is  1884 and 1885. 

847,148 
110,138 331 

7,027,067 
32 510 

207 
05,088 

232,186 
112,170 
lit 823 

125 
288,020 

088: 031 

80,634 640 

-- 

Elnd. 

53,981 
2.817 
0,610 
7,059 

26,804 
08,940 

cod ............... .pounds.. 80 510 764 
Berrfng ............. do.. .. 101: 352: 473 

Ancbovios ....... ..pounds.. 11,460,503 
Other 5sh ............ do.. .. 115,450,692 

Uasels ........... bushels.. 1,301,060 
Other ahell-hh.. .... .do .. 1 040 529 
Lobsters &a ..... .numbor.. 1: 027: 229 
shrimps :... ...... .ponnds.. 8,406,623 
hX'ine fertillsera..cn. feet.. 88,174,201 

Total ............................ 

hokerel  ............. do.. .. 21,162,427 
BIWinea ......... .number.. 411,819,005 

@stera ........... number.. 119,217,795 

-- 

.. 

$2 643 332 

1,702 949 

7,043,843 
330 772 
35s' 640 
248) 184 
528' 184 
365' 080 

1, US: 019 

1: 720' 844 
112: 487 

201: 354 

0 107 
2'434 
1: 340 ......... 

18 091 
6d512 

$3 165 387 $522,026 .,.. ........ 
732,138 lD,652 ............ 
211,185 9,881 ............ 
%23,242 ............ 13,530 
4G0,646 104,097 ............ 
258 074 12,490 ............ 
488: 846 ............ 39,398 
405,414 40,334 ............ 

1: 667: 081 ............ $52,857 

2,205,403 602,514 ............ 
0,018,603 ............ 125,180 

1,060,545 ............ 68,374 

............ ........... , ............ 
6,966 ............ 

: ........... 

16,076,407 I ............ I 17,808, 101 I 021,604 I. ........... 

TABLE 11.-Quantity and v a k e  of the eea3ahaiee of Algeria in 1884 and 1895. - 
1884. 

Kiud. 

I Quantity. 
4 I- 

Value. 

$67,754 
134.608 
34,455 

357 128 
12: 800 
43,874 

a83 

14: 024 
7,303 

42,437 
606 
730 

a 276 

-- 
725,170 

Vdueln 1886oomparod 
1885. ' with US+. 

Quantity. 

324,848 
00,190, 220 
1,225,240 
7,307,616 

28.306 
68, 032,034 

925 
105,607 
144,245 
293 875 
25: 102 

86 
201,000 --- ........... 

TI Inorease. 1 Decreaaa 

............ ............ I 235 60! ------ 
7D1,666 I 06,3DO 1 ............ 

PARLB, FRANUE, January 36,1887. 

lS.-RAINBO W TROUT I N  SOUTHWESTlCRN MISSOURI. 

B y  Di-. H. J. MAYNARD. 

very great success has been gained in stocking Spring River, and 
indicates what cab be done in all the waters of Southwestern Mis- 

ri, from and including the Osage River on the north and the Qas- 
ade River on tho east. 

Ootober 9,1886, I wont to the head of Spring River with Dr. a. P. 
Wmd, of Pierce Oity, Lawrence Oounty, Missouri, to classify a trout 
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said to be found there. On beginning fishing he immediately landed a 
17-inch fish that proved to be a rainbow trout, sometimes known as the 
California red-sided trout. Soon afterwards another of the same species 
was taken, weigbing a little over a pounds when dressed. In a study 
of the stream for about a mile I saw over 100 trout, ranging from 12 to 
18 inches in length, and about 30 of the larger size were taken. At  the 
head of the river, which is an immense spring, and within 100 yardti 
below, I saw many thousands of the last hatching, which were 4 or 6 
inches long. 

Thirty or forty were caught during this last summer a mile or so be. 
low the head of the river, where the water gets as warm in summer as 
it does in any of these streams, which shows that these fish will thrive 
all over this section of Missouri. These trout are the remnants and 
progeny of 1,600 fry planted June lO,188i?, and their growth is extraor- 
dinary. Even if they had been planted one or two years before, the 
growth is surprising, and shows that with a little care and expense all 
these streams can be made alive with a remarkablyfine gqme fish, 
which is also an excellent and .delicate table fish. 

It is, moreover, more hardy than is generally supposed. 1 have 
planted it in the shallow creeks of the Wyoming plains, where the 
water gets so warm and is always so alkaline that scarcely anything 
but the hardy cyprinoids can live, and the rainbow trout has done well 
in them. 

CHEYENNE, WYO., March 29,1887. 

16.--PlALl?ION NOT INJUBED BY U A T P I B H .  

B y  HORACE D e  DUNN. 

Word has gone out that catfish have been taken in Suisun Bay whose 
stomaohs were full of youw fiah and salmon spawn. Upon this state- 
ment a cry has been made that the catfish were destroying both spawn 
and young salmon. The facts of the case are that the catfish were 
caught in thevicinityof a salmon cannery, and that the spawn was 
among the fish-offal thrown into the bay; and the young fish were 
~~split-tails”f and not valuable for food purposes. No salmon cast their 
spawn naturally within 260 miles of where the catfish were taken, and 
no young mlmon &re to be found in that vicinity but of such size and 
vigor that the catfish could meither catch nor swallow them. All the 
smolts or parr caught in the waters of Sen Francisco Bay, so far as 1 
have known, have been over six inches long, and if they could escape, 
the “hard-mouths,n or pike and sturgeon, in passing down a river for 
260 miles, a sluggish catfish would not be apt to catoh them, 
Sm FRANOISOO, OAL., June 8,1887. 



I7.-OAUSES O F  THE D R O R E A S E  OB S A L M O N  I N  TlIE S A C R A M E N T O  
RIVER. 

* B y  JOSEPH De REDDING. 

The failure in the salmon catch of the Sacramento River during the 
last four years arises from several causes. F i p t  of all, the river has 
for years been filling up with debris coming down from the hydraulic 
mining. This has choked up many of the little streams up which sal- 
mon formerly went for the purpose of spawning, and has also fouled 
the river generally. The Sacramento River is a filthy stream. One 
effect of the dbbris also has been to cause the Sacramento to overflow 
its banks and spread. over the surrounding plains, thereby causing a 
heavy growth of tules. The water recedes very quickly, and I have 
myself seen acres of young fish left high and dry entaugled in these 
Weeds. Farmers use the fish thus stranded for manuring purposes. 

The second causa is the general violation of the fish lam by the Italian 
and Greek fishermen, and the failure properly to prosecute them under 
this law. These fishermen catch everything, young and old, and sell 
the young to the Chinese who ship them to China. It requires apolice 
patrol up and down the river constantly to prevent these marauders 
from capturing every fish that comes into the harbor. I am glad to 
say, however, that the strenuous efforts of the State fieh commission 
have succeeded in gaining the respect of these fishermen at  last, and 
they are gradually beginning to obey the law. 
. A third cause is the presence of great numbers of seals and sea-lions 

at the mouth of Golden Gate harbor. There are probably 3,000 seals 
and sea-lions swarming around Golden (fate, each eating from 20 to 40 
Pounds of i s h  daily, and mangling a great many. I think they ehould 
be exterminated, but many consider that these sea-lions are one of the 
attractions of the Pacific coast, like the Yosemite and the Geysers j 
and every suggestion or effort that is made to have them killed off is 
met by a storm of opposition. Finally the U. S. Fish Commission did 
a' great deal towards stocking the headwaters of the Sacramento with 
Young salmon, and the State commission in past. years has done like- 
Wise ; but within the last five years there has been hardly any deposit 
Of' young spawn in the headwaters of these streams. 
I do not think that catfish have materially affected the salmon catch 

in the Sacramento. The salmon spawn at  tho head of McCloud, Pitt, ' 
and Sacramento Rivers, in very shallow water ; while catfish prefer 
sluggish water with a mud bottom. No catfish have been heardof 
farther up the Sacramento than Tehamtt, which is at least BO miles be- 
low any of the spawning grounds. Some salmon spawn was found in 

stomach of a catfish at  one of the salmon canneries on the river a 
short time ago, and a great hue and cry was raised. The faot is that 
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the spawn was thrown into the watel‘ from the salmon caught by fisher- 
men and sold to the canneries. As to catfish, I believe their importa- 
tion to this coast was an error j and the board of fish commissioners who 
authorized their importation, if I remember rightly, came to the same 
conclusion. The’fish which they destroy, however, are perch and dace 
and their spawn, which a t  one time were found in vast numbers in the 
Sacramento. 

SAN FRANCISCO, CAL., June 8,1887. 

18,-TRE EGGA OF FISIILES.* 

B y  Prof. MuINTOSH, LL. D., F. R. S. 

[Abstract of an introduotory lecture delivered to the class Of natural history in the  
University of St. Andrew’s.] 

It is but a short time since works devoted to the history of British 
fishes were devoid of allusion to any other mode of spawning than that 
by which the eggs of our marine fishes are deposited on the bottom of 
the sea. Indeed it was believed by most naturalists that the latter was 
the normal mode of deposition. As a consequence, some of the text- 
books at present in use either follow the Iatter view, or do not specially 
allnde to the question. 

The eggs of all fishes are produced in the ovaries, which are symmet- 
rical organs lying beneath the vertebral column, and which a t  different 
periods of the year present various appea’rauces according to the degree 
of development of the eggs. Thus in the quiescent condition of tlle 
organs their size is insignificant, while the fully developed ovaries of 
the codfish occupy a large space and weigh several pounds. At first 
the eggs are very small, but they gradually increase in  size by imbibing 
nourishment from the ovarian follicles in which they are placed. 

A feature not sufficiently insisted on in Great Britain is the fact that 
oiily a portion of the ovary in most marine fishes becomes ‘6 ripe” a t  a 
given time. This provision appears to be admirably suited for the in- 
crease of the fishes, a constant succession of the embryos being thus 
liberated, and time afforded for those of one stage to disappear from the 
surface of the ocean before those of the succeeding take their places. 
In  America t h i s  condition has been clearly described in the report on 
the cod fisheries of Cape Ann,* by Mr. R. E. Earll; but the account does 
not seem to have come under the notice of Mr. William Oldham Oham- , 
bers, who alluded to the subject a year or two afterwards.t 

Mr. Earl1 observes that ‘6 the individuals [$hat is, the cod] do not de- 
posit all their eggs in a single day or week, but probably continue tbe 

* See U. S. Fish Commission Report for 1878, pp. 1385, 714J et seq. 
t “Fish and Fisheries,” prize essays, International Fisheries Exhibition, Edinbuighi 

’ 

--- 
1883, p .  167. I 
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operation of spawning over fully two months.” The result of this ar- 
rangement is that some of the American codfish begin to spawn in Sep- 
tember, and some continue as late as June. The cQd in our seas do not 
follow the same habit, though their spawning period extends on each 
side of the beginning of April. In the same way the period during 
Which the eggs of the various kinds of skates are deposited is consider- 
ably lengthened. 

On the other band, such marine fishes as the lumpsucker (Cydopterus 
lumpus 9 )  and bimaculated sucker, the salmon, trout, and most fresh- 
Water fishes seem to deposit their eggs within the limited period of a 
day or two, and consequently the development of the masses of eggs 
in the ovaries is more nearly simultaneous. 

On deposi- 
tion they are usually invested by a single layer (zona radiata), though 
in some, as in the herring, there is another, namely, the vitelline mem- 
brane, which lies outside the former. The great mass of the egg is 
formed by the oval spherule8 of the food-yelk, which are separated by 
Protoplasmic bands. Near one of the poles the protoplasm usually 
forms a lenticular area, the germinal disk or germinal area, and t,he 
smaller yolk-spherulos in this region differ in character from those of’ 
the general mass of the egg. During development the eggs show par- 
tial segmentation, the process being chiefly nonfined to the germinal 
area. 

While the circular form as just described is characteristic of the eggs 
of most fishes, we hare a few marine types which deviate from the gen- 
eral rule, such as the glutiuous hag (Hyzine glutinosa), with its ovoid 
and fringed eggs; the goby, with its fusiform ova; the gar pike, saury 
Pike, and flying-fish, which have long filaments attached to their eggs, 
bobably for the purpose of fixing them to floating structures of any 
kind. Among other interesting types are  the large eggs of the stickle- 

nd the salmon tribe, and the almost microscopic eggs of the eel. 
arge ova of the salmon and trout are surpassed, however, by those 

siluroid genus Arius, found both in the Old World and the Nea 
on and Guiaua), the eggs being somewhat larger than a pea (6  to 

lomm.) ; but this is not the only remarkable feature iu  these fishes ; for 
Oiinther and Wyman and Professor Turner have shown, the 
gs are carried by the male in his mouth and gill-chamber until 

ed, the small and almost granular palatine teeth making this pos- 
e without injury to the ova. Ele thus acts the part of a ‘‘dry- 

as also does the male pipe-fish (8yngnahzcs) and tho sea-horse 
ampw), the eggs being borne by tee male in a pouch on the un- 

ce. In  another siluroid fish (Aspredo) from Guians, the re- 
exception occurs of a female fish interesting itself in the care 

young. The skin on the under surface becomes soft and spongy, 
he,eggs, which are deposited on the ground,‘adhere by simple 

f the body over them, very much after the arrangement in the 

In general form the eggs of ordhary fishes are circular. 



Surinam toad. Only one other female fish shares with this ono the dis. 
tinction just noted, namely Bolenostoma, an Indian lophobranch, in 
which the ventral fins, whioh are free in the male, coalesce to form with 
the integuments a pouch for the reception and hatching of the eggs. 
The entire group of the sharks and rays (BJlasmobranchii), again, is char- 
acterized by the peculiar condition of their eggs, which are distinguished 
not only by their great size, but also by the fact that they are either de- 
posited in horny capsules, or retained in the oviduct until hatched. 
The former takes place in the common r a p ,  certain dogfishes (BcyZZium), 
and shahks (Cestracion), and in the curious Chimclera and Callorhynohus; 
while the latter (that is, the production of living young) occurs in the 
rest of the sharks and in the torpedoes. 

As already indicated, the prevalent notion among tohe older natural- 
ists was that fishes of all kinds deposited their eggs on the bottom of 
the sea, and that extensive migrations were made for this purpose, 
the general impression being that the majority proceeded shorewards 
to deposit their eggs in the shallow water. This impression was prob- 
ably due to the fact that the salmon, and perhaps the herriug, followed 
this habit, the former proceeding up rivers and the latter selecting cer- 
tain banks, often near land, covered with sea-weed8 and zoophytes, or 
a bottom composed of stones and gravel j and it was assumed by the 
older 6bservers that all marine fishes followed similar habits. Thus it 
was supposed that the cod, haddock, whiting, ling, hake, and other 
fishes frequented certain banks for the purpose of depositing their eggs, 
and that various flat-fishes, such as the larger turbots and soles, came 
from deep water to shallow water for the same end. Such conjectures, 
however, were found to deviate very considerably from the facts. 

Among the earliest to notice that the eggs of oertain marine fishes 
floated were the cod fishermen of the Lofoden Islands, off the coast of 
Norway. These Norwegians-had noticed that what they called the 
‘croe” of the codfish floated in the water on the great fishingbanks, 
and often at certain seasons to such an extent as to make the water. 
thick. Prof. G. 0.. Sars, inspector of fisheries in Norway, to whom this 
remark was made, supposed that the fishermen had mistaken some of 
the lower marine animals for the eggs of fishes; for such a feature was 
in direct opposition to anything he knew of the spawning of fishes. 
The subject, however, was soon set at rest, for he proceeded in 1864,to 
the fishinggrounds off the Lofoden Islands, and captured in the tow 
net immense numbers of the‘eggs of the cod floating at the surface of 
the sea. Next year, indeed, on a calm day, Professor Sars found tho 
sea covered with a dense layer of floating spayn, so that with a au@ 
ciently large net, he could have taken tons of it. This occurred Over a 
celebrated fishing-ground, on which the cod were present i n ,  enormo~s- 
numbers, so as to form what the fishermen called a c b  fish mou 
Professor Sara also found that the ova of the haddook floate 
among the eggs procured from the surfaoe of the am were som 
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which young fish resembling gurnards emerged, and he correctly con- 
cluded that the ova of the gurnard followed the, same habit as those of 
the cod and haddock. 

rThe impetus given to such observations by the energetio action of 
the United States Fish Commission enabled the Americans to corrobo- 
rate the discovery of the Norwegians in regard to the floating of the 
Ova of the cod, which lately have been artificially hatched on a somB- 
what extensive scale on their coasts. The labors of Prof. Alex. Agassiz 
in the same country have further added to our knowledge of floating 
eggs, showing that ,the number of fishes in which this occurs is con- 
siderable. Thus the majority of the American flounders, certain kinds 
of wrasses (Cterzotabrw), a species of smelt (Osmerw), several species 
of Cottzcs, the cod, haddock, gurnard, shad, mackerel, and Spanish mack- 
erel, a kind of dory (Zeus), and the frog-fish are among those which have 
floating eggs. The late Dr. Malm, of Gothenburg, further iucreased the 
list by discovering that the eggs of the plaice were similarly buoyant; 
and Q. Brook has recently added to this category the eggs of the lesser 
Weever. The very great influence which this floating of the tiny eggs 
exerciises on the mu1tiplicat;ion of the food-fishes will be apparent -as 
the subject is further examined. 

“ On the other hand, most fresh-water fishes (except the shad) deposit 
their eggs on the bottom, like the salmon, or on water plants, like the  
carp and pike; while other marine species, such as the herring, sprat, 
lumpsucker, and bimaculated sucker, follow a similar method. The 
number of marine fishes which are supposed to deposit their eggs on 
the sea-bed is yearly diminishing, while the ranks of those in which the 

To.come now to our own shores, and to confine our remarks to what 
really the most important group of fishes, namely, the food-fishes, we 

find that early in spring the surface of the sea over the great fishing- 
\banks (such as Smith Bank, off the northeast of Scotland, off Oaithness), 
Presents vast numbers of floating eggs of food-fishes, together with 
‘natitudes of the very young fishes provided with a yelk-sac, exhibiting 
%Ous degrees of absorption. Some of the ova (as those of the had- 
dock and gurnard) are larger than those of the cod, but they are few in 

mber; while those of a fourth kind are smaller than any yet men- 
ohed. When placed in a vessel of sea-water the eggs persistently 

‘Oat on its.surface, descending but a very little when the jar is rudely 
&haken. Even after a protracted journey only the dead eggs roll on the 

of the vessel. while all the floating eggs are living. Moreover, 

egge are found to float correspondingly increase. 

ggs were remo’red from the cod itself and carried from Smith 
to the marine laboratory at the harbor. On arrival, these floated 
surface of the vessel. On transferiug them to a large jar and 

on a tap of sea-water a great change occurred. The ova in a 
nutes lay on the bottom. Microscopic examination subsequently 

wed t4at $be edge of the germinal &ret+ was disiutegr&ting, free pro- 
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toplasmic processes and separate cells occurring all round. The cause 
of this sudden change was doubtless the impurity of the water (for the 
proper apparatus had not yet been fitted up), the metallic pipe (block- 
tin) containing an opaque whitish deposit which speedily killed the 
ova. The addition of methylated spirit in t h e  same way sends all the 
eggs and embryos to t h e  bottom. Professor Sam, indeed, mentions 
$hat if the eggs of the cod are placed in fresh water they sink and 
never rise again, but are killed-just as a newly-hatched salmon is 
killed, though somewhat more slowly, by immersion in sea-water. He 
thinks that even a fall of rain might aEect the floating ova,in the sea, 
but this is unlikely. 

More than once the eggs of the haddock and other fishes have been 
brought under notice as lying on the bottom of a vessel, and therefore 
heId as proving that the ova did not float; but in every,case such eggs 
were found to be dead, dying, unripe, or unfertilized. If, in removing 
the eggs from a fish, too much pressure ia applied, unripe eggs escape. 
Such either sink or' float ambiguously, according to the stage of devel- 
opment. Unless this fact is borne in mind disappointment naturally 
occurs, especially to one who has triumphantly carried such eggs from 
deep-sea fishing to vindicate statements that have been impugned. 
No one ever asserted that dead eggs floated. I t  is the ripe and living 
eggs that are so buoyant. 

I n  the marine laboratory i t  has happened that S O I ~  living ova of the 
cod rolled on the bottom of the vessel, but this was clearly due to the 
attachment of fine particles of mud and sand which had gained admis- 
sion from imperfections in tho temporary apparatus, and which surely 
and speedily in every case proved fatal to the embryo. 

The ova and embryos brought from the surface of the sea are eo& 
paratively hardy, even though kept for ten dam withouterenewal of the 
sea-water. The lively little cod, about Smm. in length, with their char- 
acteristic black pigment-patohes, swam actively at the surface of the, 
water, darting hither and thither when interfered with, while a stratum 
of the dead lay at the bottom. The water may even be somewhat 
milky and the odor characteristic, and ret the embryos survive until, 
as Professor Sars also found, the yolk-sac, which supplies them with 
nourishment, is absorbed. 

The difference between the larval cod and the young salmon just 
hatched is striking. The former is in a veryrudimentary condition,not 
only in size, but in structure. For instance, the heart pulsates, but 89 
my colleague, Professor Pettigrew, observed, there is no visible blood 
and no blood-vessels. Those, therefore, who say that the heart in ani- 
mals contracts from the stimulus of its living blood, would here find 
little support. On the other hand, the newly-hatched salmon has at- 
tained considerable compli.:xity of structure, and its blood-vessels are 
well elaborated. 
Si. ANDREW'S, SOOTLAND, November io, 1886. 
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19.-UROARINGI. OF THE PERUH. 

B y  W. R. HAMILTON, Me D. 

My observations with regard to the croaking or grunting noise made 
by t h e  Drumfishfamilyhave been confined to the fish known here as the 

Perch 9 )  (Haploidonotzcs grunniens). This fish, as is well known, is fur- 
nished with amasticatory apparatus in thegullet, and the lower division 
of this has its upper surface flat and triangular in outline, and studded 
all over with spheroidal (‘ teeth,” if they may be called genuine teeth. 
The upper division is composed of two parts united by a ligament; their 
lower surfaces are also supplied with similar teeth. The divisions of this 
apparatus hare powerful muscles attached to them by which they can be 
Pressed together and moved laterally on each other. By this process 
the fish masticates the crustaceans on which i t  feeds. When this action 
takes place, the teeth coming in contact and gliding over each other 
Produces the cloaking of the perch. 

About twenty years ago, for the purpose of endeavoring to ascertain 
by what means the crosking of tbe perch was produced, I procured 
from an Ohio River ‘fisherman a perch weighing IS& pounds, which he 
declared was the largest perch he had ever caugb t. I divided the head 
On one side, and thus exposed its masticatory apparatus; and while 
moving its grinders as I supposed tho fish had done during life when 
crushing a crawfish, an exact imitation of the croaking of the porch was 
produced. I produced the sounds in a similar manner within the hear-’ 
h g  of several Allegheny River raftsmen and Ohio River fishermen at 
intervals during the day on which I experimented, without allowing 

~ t4em to know how the noises mere made, or that a perch was used for 
lrposc, and they all declared that it was an exact imitation of the 
ing of tho perch. This noise is made, I beliove, only at the season 

Of. the year when the perch “bites” or feeds. The above experiment 
an4 others of a similar kind lead me to beli6ve firmly that the croaking 
Of the perch is produced in the manner referred to. I cannot conceive 
Ofany way by which the sound could be produced by the air-bladder 

the air is foroed from one part of the air-bladder to anothor in the Scironoids, 
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Waterwhere deposited . Plaoe nearwhich . 

t28.-WHITEFISE DISTRIBUTED FROM NOBTHVI'ILLE AND AKPENA 
STATION8 . 

B y  F R A N K  N e  CLARK . 
From March 25 to May 24.155'7. the distribution of whitefish fry from 

Northville and Alpena stations was at8 follows : 

No . of fry . 
NORTHVLLLE STATION . 

Lake Michigan ........................ 
Saginam Bay Lake Huron ............. 
Lake Michi& ........................ ...... do ................................ 
Lake Erie ............................. 
Lake Michigan ........................ 
LakoOntario .......................... 
Lake Erie .............................. ...... do ................................. ...... do ................................ 
Lake Michigm ........................ 

T O ~ I  

Ludinpton Mich ...................... '8.000. 000 
Bay Citv. Mioh ........................ 8.000. 000 
Grand fiavon. Mioh ................... 8.000. OM) 

Monroe. M'ich ......................... 8.000. 000 
Michigan City. Ind .................... a 000 000 
Oswego N.P .......................... $OudUOO 
North Bass Island. Ohio ............... 8' Ood 000 

Saint Joseph. Wch .................... 8.000, 000 

Ludington Mioh... ................... a.ooo. ooo 

Monroe. Mioh .......................... S:OOO: 000 
Sandnsky. Ohio ..................... 3,000. 000 

..................................................................... 83.000. ooo 
-- 

1sn7 . 
Mar . 25 

27 

Apr . 2 
5 
6 
9 
I2 
13 

ai 

A r . 80 Thiinder Bay. Lake Huron ............ 
3 Lake Huron ........................... 
4 .... do ...................................... 
(i Thunder Bay, Lake Huron ............ 
7 Lako Huion ........................... 
8  do ................................ 
11 ...... do ................................ 
16 Lake Michigan ........................ 
17 Thunder Bay, Lake Huron ............ 
i n  .... . .do ................................ 
l o  Lako Huron ........................... 
20 Long Lake ............................. 
24 Clunr Lake ............................. 

Id!, 2 .... ..do ................................ 

Total 

18 
20 

Whitefish Point Mioh ................ 8000 OOO 
Snlphnr Island . h o h  ................. 8' 000' 000' 
Aloona Yich .......................... 8' OOd 000 ad ................................ a'oodooo 
North Point. Mich .................... 8' Oud 000 
Osooda, Mioh .......................... 8'006 000 
 do do. ............................... 8: 006 000 
Detour Mioh ......................... 2 000 000 
Thomp)aon Mloh ...................... 2: OOo( 000 
North Poi& Mioh .................... 1 000'000 
Whitoflsh Point, Mich ................ 1' 006 OuO 
Sand Beach Mich ..................... 2: 006 000 
W e n a  Codnty Miohtpn ............. 20'000 
Oscoda County, 'Michigan ............. 000 

..................................................................... 29,070, 000 
-- 

ALPENA STATION.' . 

~- ~~ 

'rota1 . - r  ......................................................... 6z,070, 000 

Summary by States . 
Michigan ..................... ...-... ................................... 60,070, 000 
Ohio .................................................................. 6,600, 000 
~ndians ............................................................... 3,000, 000 
New Pork ..... ....,. .. .,.. .................... ..,,.. . ...,. ...., . ..,... 3,000, 000 
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%.-BEST S E A S O N  F O R  P A C I L I N Q  S A L M O N  O N  THE PACIFIC COAST.* 

B y  L I V I N G S T O N  S T O N E .  

There can be no question about the flesh of the Oalifornia salmon 
(O~corhynchus quinnat) being better for canning in the spring than in 
the fall. It is incomparfibly better. It is so much better that it has 
always been universally admitted to be so, and I have never heard a 
doubt expressed about it before. In the spring the salmon are well- 
fed, plump, handsome, fat, silvery fish, covered with bright and hard 
scales. I n  the fall they are, at the best, thin, slab-sided, with nothing 
in their stomachs; their silvery appearance is entirely gone, the fat 
has disappeared from their flesh, and they are covered with a slimy 
skin instead of hard scales. In tho spring they are fresh from their 
feeding-grounds in the ocean, and are in as fine condition as a salmon 
can be. In the fall their stomachs have been empty, sometimes for weeks 
aUd months, and all this while their flesh has been deteriorating. 

The difference between the flesh of the spring salmon and that of the 
fall salmon is the difference between the flesh of an animal in primo 
condition and one in an exhausted condition. The explanation of tho 
difference is a t  the same t ime a proof of the existence of it, for the sal- 
mou spawn in the fall, and this sufficiently explains why they are not 
in good condition at that time, and is also unquestionable evidence 
that they are in poor condition. I have handled hundreds of thousands 
of salmon in the fall and am thoroughly familiar with them at that sea- 

*This article was written as a response to  the following letter of inquiry from Mr. 
F. N. Barrett, editor of the American Grocer, of New York, dated April 27, lW, ad- 
dressed to  Prof. s. F. Baird, and by him referred to  Mr. Stone : 

During the winter a very animated discussion was carried on ainong certain 
Packers of salmon regardiug the relative merits of spring and fall paoked fish. It is 

by some that  fish paeked in  September or later are unfit for food. I have 
before me, from the Portland (Oreg.) News, of March 25, 1887, a statement from Mr. 
samuel Elmore, of h t o r i a ,  Oreg., a salmon packer on Tillamook Bay and Siualew 
QlVer, mho srtys that  fall sdmon are a good and eatable article. He olaims tha t  sal- 
mon caught late i n  tho fall are freely eaten in a fresh condition, and that  if good in 
that way they are equally good for canning. It was olaimed that salmon were caught 
and Packed up  to  December 1, 1886, on Tillamook Bay, and tha t  fish taken so late in 
the Eeason are exhausted, sickly, and slimy. Others hold that  if a salmon has 

enough to  return from the spawning ground and seek the ocean, it is just  
good for food as salmon takcn and packed during April, May, June, or July. Can 

you give me the opinion of your expert regarding this question ? Is them any notice- 
able difference in  the texture or flavor of fish taken during October, November, or 
December, as compared with those taken during May, June, or July 1 The opinions 

this subject obtained from the salmon packers differ widely and are colored by 

- 
<( 

while the  question is now one of great importance to  t8he trade.” 
Bull. U. 8. F. O., 87--6 
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son, and I am very much surprised that any question has over been 
raised concerning the superiority of the spring salmon for canning. 

The statement which has been made that the fall salmon is unfit for 
food is not, however, by any means true. The flesh of the salmon is 
entirely different at that season, and inferior ; but if the fish is not too 
far spent, it is not unfit for food. Indeed, it makes, when very fresh 
and well cooked, a decidedly edible dish. 

Many salmon, however, in the fall become blind and very much 
emaciated, lose much.of their fins and tail, and become covered wjth 
white blotches of fungus, being altogether very repulsive in appear- 
ance. On the whole, I should say that fall salmon are fish that one 
should be very cautious about canning, as the flesh is inferior, spoils 
very soon, and might possibly be furnished by unscrupulous persons 
from fish too far gone to be wholesome. 

On the other hand, I must say that the Indians eat the fall salmon 
even in their most advanced stagesof emaciation and disease, and never 
seem to suffer any ill effects from it. Furthermore, there is a salmon 
or trout in the Columbia River called the “square-tailed salmon” (or 
‘‘ trout ’9 (Salmo truncatus Suckley), which spawns in spring. This fish, 
of course, is in its best condition in fall and early winter, and there can 
oonsequently be no objection to its being canned at  that time. 

OHARLESTOWN, N. E., May 16,1887. 

‘3%-THE FISEEIZIES O F  Q L O U U E B T E R ,  MASS. ,  I N  J A N U A B Y ,  1881, 
W I T H  N O T E S  ON THOSE O F  O T H E R  L O U A L I T I E B .  

B y  W. A. WILCOX. 

During the month of’ January only a small portion of the fishing fleet 
has been actively employed. Receipts have been light, not varying 
much from those of the corresponding month of one year ago. For 
several years the new p a r  has opened with a market overstocked with 
both domestic and imported fish, and prices so low as to scarcely pay the 

*cost of production, but during the present month a largely increased and 
steady demand has reduced stocks, and prices have slowly advanced. 

Since the beginning of the year much rough weather has been en- 
countered, but there have been no serious losses of life or property, and 
much encouragement is felt in making preparations for the work of 1887. 

Bait has been found abundant on the fishing banks, and additional 
quantitieslhave been supplied from the cargoes of frozen herring brought 
from Newfoundland and %he Bay of Fundy. 

A few vessels have followed the fresh halibut fishery on the Grand 
Bank. These arrived with small fares, and reported much rough 
weather. The shore fleet has been detained in the harbors adjacent to 
the fishing grounds a large part of the month, the weather preventing 
extensive fiahing. The Bay of Fundy herring catch has been light. 
Schooner Ada R. Terry, of Gtloucester, arrived on January 6th with a 
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argo of 210,000 frozen herring in number. This was the first cargo 
landed during the season. VQssels that went to. Newfoundland for 
h z e n  herring are now arriving with full cargoes and report herring of 
good size and quality to have been plentiful. 

When the weather has been favorable the U. 8, Fish Commia. 
&on schooner Grampus, Captain Collins, has engaged in collecting 
Codfish spawn direct from the fishing grounds near Uape Ann and 
Carrying them to the hatching station at  Wood’s .Hall. She has also 
brought large quantities of young fish from the hatchery and turned 
them loose in the in-shore waters. The Grampus and other ‘boats of 
the U. 8. Fish Commission from ~ o o d ’ s  HoU have during the season 
Planted about 20,000,000 young codfish in the vicinity of Cape Ood. 
This branch of the work has been prosecuted wit’h success, the amount 
Of eggs procured and hatched being limited only by the unfavoYable 
weather that bas much of the time prevented the taking of eggs on 
the fishing grounds. 

The annual meeting of the Menhaden Oil aud Guano Association was 
held at Wew Pork on January 12th. This fishery was formerly exten- 
sively prosecuted as far north as the coast of Maine, but is now con- 
fined to the coast between Narragansett Bay and North Carolina. 
During the past season the fish have been found in abundance and the 
members of the association report an average production of oil and 
Scrap. 

Fish landed at G h a m t e r  by thefihingfleel in January, 1867. 
--.- 

Salt Frozen Plokled 
snltcod. I h%%i. I haddock. I herring. I herring. FiehtnggonndE* 

\~ 

’7 Qhucester vessels: 
Western Bank ............. 
h I I d  Bank ............... 
Baqnereau ............... 
Qeorge’e Bank ............. 
Bay of Fnndy ............. 
P0-e Bay, Newfound 

land ..................... 
’ Bmen Ialand, Newfound 

h i d  .................... 
New En land shore: 

QiU-not flahery. ....... 
BJ mall boats.. ....... 
TraA fishery ......... 

Total.. .............. 
’3’ vw8ele belonging at 0th 

PmE:* 
New England EhOm: 

Qilt.net fiabery ........ 
Ram1 ibhery.. ........ 

Qnnd Bank ............... 

PwnQI. . Poun&s. Pounds. Number. Bowels. 
1 60,000 .............................................. 
16 ............ a02,500 .................................. 
1 ............ 16,000 .................................. 
14 286,000 CS,lOO .................................. 
4 .................................... 7w,Ooo .......... 
6 .................................... 2, aeo, 000 180 
1 .................................... 60,000 1,100 

46 8213 aoo ........... 2,000 ...................... 
.......... 27: 800 .............................................. 

loa 000, 100 450, ooo a, ooo a, 200, ooo I, 280 

16 2d000 .............................................. 
-- -----. -- - 

a 9,800 .............................................. 
1 ............ 26,000 .................................. 6 68,600 .............................................. 

Total. .................. ........... ........... .......... 

\ I I I I I I 
hNom.-Tho misaellnnoow maelpta &om other port8 consisted of 60 b m h  piokled herriag by the 

'hac flsh wero landed by the followin sohoouera : Flora Templo of Portland Me Frmklin 
ghmck*nd M a g  8. IIontvet, of Portsmon&, N. H. ; Ilizs, of Marbloheh, Mass. ; E: A. #llllams, of 

Pton and Maine Railroad 

Odton, ~ s a s .  ; stello s. Nullan &nil E. t. Simborn, oe itoolrport, M ~ S B .  
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!X?.-THE PISHERIES Oh? C4IAOUCEBTER, MASS., I N  F E B B U A R Y ,  1887, 
WITH NOTEC) ON THOSE O F  O T H E R  L O O A L I T I E S .  

B y  W. A. WILCOH. 

During February the mork of another year has been actively entered 
upon, although a large number of the fishing vessels mill not sail until 
later. The month has’been more than usually stormy, and unfavorable 
for fishing, and on that account the receipts have been below the 
average. A good and steady demand has called for all fish arriving, 
and’for much of the old stock that was on hand. Prices have been 
reasonably low, yet enough higher than of late to give much encour- 
agement for the future. This feeling of confidence is indicated by the 
renewal of work a t  the formerly deserted ship-yards in Essex and 
Gloucester, where fifteen new fishing vessels and one whaler are now 
building. On George’s cod and halibut have been scarce, the receipts 
being much below the average. In Ipswirich E a i  coil of large size and 
fine quality have been abundant, both the trawl and net fishermen ob- 
taining good catches, although coiuparatively few nets were employed. 

Herring have not been as abundant as usual in the Bay of Fundy. 
The catch has been short all the minter, and as a result fewer vessels 
have been engaged. At Fortune Bay, Newfoundland, and vicinity 
herring have been very plentiful. The only vessels from the United 
States that engaged in the Newfoundland herring trade were from 
Gloucester. One vessel is frozen in at oneof the harbors, b u t  the 
others have secured full fares and most of them have already returned. 

With the close of the month the time is near for the early catch of 
mackerel to receive attention, and for vessels to begin preparation for 
their southern trips. The close season mackerel bill has been passed 
and signed. This bill goes into effect in 1888, and continues in force 
five years. This is, therefore, the last Beason for some time that any 
mackerel vessels can begin fishing before June, and no mackerel caught 
before that date by foreign vessels can be imported, The coasting 
schooner, S. M. Bird, at Philadelphia, from the South, reported having 
seen numerous schools of mackerel during the month, in  latitude 330 
49‘, longitude 760 60’. As none were caught by the crew of the veasel, 
there is no positive proof that the SChOOlS seen were mackerel, and the 
Gloucester fishermen think they were some other species. 

During the month three fine vessels from Gloucester have been re- 
ported lost. The schooner Carthage, 67.27 tons, sailed from the home 
port November 30,1886, bound for George’s Bank, and a fare of cod- 
fish. she has not been heard from since, and, with her crew of twelve 
men, has at last been given up. She was insured in home office for 
$3,403 on vessel, and $1,000 on outfits, The schooner Ocean Eing, 
75.81 tons, sailed from Gloucester on a halibut trip January 18. A few 
days later, while at anchor on St. Peter’s Bank, she encountered 9 
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Bevere storm; everything on deck that was movable was washed over- 
board ; the rudder mas damaged, and soon the vessel became wholly 
Unmanageable. From January 22 till February 9 the vessel drifted a 
floating wreck. When near Sable Island she was discovered by the 
fishing schooner 0. B. Manning, and with much difficulty the crew was 
rescued, after which the vessel was set on fire. The schooner Phil Sher- 
idan, 93.68 tons, aailed from Gloucester February 23, bound for Qeorge's 
Bank. Two days later, in latitude 420 O W ,  longitude 660 60/, she enooun- 
tered a severe gale, and while hove to was struck by a heavy sea and 
thrown on her beam ends, and the masts and sails and the nine dories 
were carried away. The vessel soon righted, but was a complete wreck. 
Schooner Dido, of Gloucester, took i t  in tow for six hours, but was then 
Obliged to  turn it adrift, owing to the rough seas. On the 27th of the 
month the steamer Peconic, Captain Evans, master, from Messina, fell 
in with the wreck 120 miles from Boston Light, and took the crew off 
and carried them to Boston. The vessel was sat on fire before leaving. 
The master and crew express heartfelt thanks to the o%cers of the 
st@amer for their kindness. The schooner was insured for $6,037, and 
her outfit for $600. 

Such, in brief, is the account of the loss of three fine fishing vessels, 
one with all hands. How and when i t  was lost will probably never be 
known. The crews of the other two vessels suEered severely from cold, 
hunger, and exposure, but after a few days of rest these same men 
COulci once more be found on other fishing vessels bdund for the distant 
fishing-banks. No disasters or suffering appear to have a check on the 
men following the fisheries, or in any manner frighten them from the \ 
dangers of winter flshing on the distant banks in mid-ocean. Men are 
ahvays ready to man the vessels, and seem much more anxious to go 
than the owners of the vessels are to send them during the winter. 

Tieh landed at Qlouoeeter by the jiehing fleet Q Februavy, 1887. 

- 
BY Woncester vessels : 

George's Bank ......................... : 
Western Bank .......................... 
Grana Bank ............................. 
La Hnve Bank .......................... 
Ban uoreau 

Fortune Ba Newfonndland ............ 
Ipswich Bay and off Ca e Ann. ......... 

............................ 
OfP&blo Island. ........................ 

off Capo Ann (by smazboats). 

Bay of ~ u n & .  .......................... 

Total.. ................................ 
BY veclseb belongin at other ports : ........ IPawich Bay and off Cape Ann.. 

Total in February 1887 ............... 
Total in Fobmar;, 1880. ............. 

Fishlnggronnds. 

Pmnda. Pounds. Pounds. Number. Barr&. 
66 1,136,000 186,800 ...................... 
2 87,000 18,200 ...................... 
16 ............ 421,000 ...................... 
1 ............ 18,000 ...................... a 60 ooo 
2 ............ 110: 000 ...................... 
I8 ........................ 0,888,000 016 

GO 340,000 .................................. ................... 18,000 .................................. 
160 1,560,000 804,000 7,438,000 016 

............ ...................... 
8 ........................ 865,000 .......... 

---- ---- 
11 07,000 .................................. 

1,057,000 804 000 7 438 000 916 
7: 807: 000 .......... 

--.--- -- 
i:i 1 2,143,000 027: 800 

Number Salt cod. Wosh hali. Ihzen her- Pickled 1 but. 1 ring. 1 herring. 1 offares. 1 

.-- I I I I I 

aa?kercl from Halifax Nova Sco& 

schOonei~ Grnco 

% 3 ~ . - T h o  miecellaneous rcoei ta from othor porta during the month conaisted of700 barrels Of 

* lhCE0 flak wcro l&~ded by tho following Tcsae~s : Schooner Flora Tern le, of Portland, Ye. ; 
of Portsmouth N. E.; aobooner Elisa of Maiblehoabl Mass., and echoonere 

Grimes, Edith CAnley, and Eatelie S. Nunan, of Rockpork, Mass. 
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S4.-THE FIC)HEBIES OP ULOUCESTEIS,MAUS., I N  MABBUH,lSS7,WITH 
NOTES ON THOSE O F  O T H E R  LOtlALITIES. 

B y  W. A. WILCOX. 

During a large part of the month the weather was so stormy as to 
seriously interfere with fishing, and many vessels lost anchors, cables, 
and deck-gear, but they escaped serious disaster. 

The leading receipts of the month have been cod, halibut, and frozen 
herring, On George’s Bank cod and halibut have been scarce ; old fish- 
ermen report t hea  more so than for twenty-five years, but the decrea’sed 
receipts are accounted for, in part a t  least, by the weather, which was 
unfavorable for fishing. I n  Ipswich Bay a fleet of sixty sail has found 
codfish both abundant and large in size. The fish were mostly taken 
with trawls, the largest catches being made where the trawls were most 
numerous ; the thousands of baited trawls apparently attracting the 
fish. 

Halibut receipts were mostly from 18 to 20 miles ENE. of Bable 
Island. These grounds have of late years been seldom visited by 
American fishermen, but fish were recently found plentiful there, about 
two-thirds of the catch being white halibut. The few vessels fishing on 
the Grand Bank have had a, moderate catch of halibut, though they met 
with much drift ice, which in many cases carried away their trawls, 
Fish from this locality averaged only one-half white. 

The Western Bank codfish fleet have begun to sail for the fishing- 
grounds. A larger proportion than usual will fish with hand-lines and ’ 

salt-clam bait, instead of using trawls and fresh bnit, as formerly. By 
this means they will avoid the necessity of visiting any foreign port 
except for wood, water, shelter, or repairing damages. It is reported ’ 
that about 7,000 barrels of clam bait have been sold to provincial fish’. 
ermen by dealers in Maine. 

Fourteen sail of cod-fishermen are reported as having started for the 
Western Bank from Booth Bay and Southport, Me. Provincetown will 
this season have a reduced fleet engaged in the cod and mackerel fish- 
eries, as a number of the vessels have been sold, some of them having 
left the country and no new ones have been added. That portduring 
the month has had twentytwo vessels engaged in catching fresh fish 
for the Boston, market. 

The schooner Grampus, of the U. 5. Fish Commission, has done good 
work in gathering codfish eggs for the hatchery at Wood’s Holl, and in 
turning loose the young frs. Much time has been lost by rough weather, 
yet the m’illions of eggs gathered, hatched, and turned out into the 
waters of Massachusetts Bay may reasonably be expected to produce 
good results in the future. Her work in this line for the season ends 
with March, as she is to go south to meet and follow the mackerel, ale- 
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wife, bluefish, and other migratory fish, concerning which much im- 
portant information is yet to be obtained. 

The spring mackerel fieet have been sct,ively engaged in making 
ready for the work of the season. The first vessel to start, the sohooner 
Mayflower,'sailed from Gloucester on March 11, and was followed dur- , 
h g  the month by the steamer Novelty and 38 other mackerel vessels 
hailing from Maine and Massachusetts porta. Up to the close of the 
month no maokerel have been caught or seen. 

A few vessels from Gloucester will go to Flemish Oap for codfish, 
but probably none will visit the Greenland coast this year. The Glou- 
cester schooners Davy Crockett and Arthur D. Story sailed on halibut 
trips to tho coast of Iceland on March 33, followed, two days later, by 
the Annie M. Jordan. The schooner Concord will soon sail for the 
.fame locality. No other American fishing vessels are expected to 
Pisit Iceland during tho season. 

Weh landed at Gloiccester ijy lhe$shirrg $eat in hfarch, 1887. 

BY Qlonoester veasele : 
Beor e'allank ........................... 
Off Sable Island ......................... 
Bay of Bundy ........................... 
PortuneBny ............................ 
Bran% Bank ............................. 

swioh Bay ............................ 
Off New England shore (by small bo&). 

Total .................................. 
Ippswioh Bay ............................ 
Grand Bank. ............................ 

Total.. ................................ 

'B ff New England shore.. ................ 

BY vessels belonging nt other porta :* 
Off New England shore. ................. 
Bay of Ehndy ........................... 

Pounde. Pound& Number. Bmek. 
121 8,170, OOC 177 900 ...................... 
4 ........................ 801,000 .......... 
2 ........................ 725,000 100 

18 6,000 a d 4 0 0  ..................... 

53 i78:400 ................................. 

13 ............ 656: 700 ...................... 
21 400 000 .................................. 

.......... 0,000 .................................. 
227 8,701,400 1,047,000 1,688,000 100 ----.-= 

7 77 000 .................................. 
a dooo .................................. 
1 ............ 25,000 ...................... 
1 ........................ 140,000 .......... 
12 83.900 25.000 140,000 .......... 

---- - 
-- -- 

-- -- - 
Total in Maroh, 1887 .................. 280 8 8 4 6 8 0 0  1 072 000 1 120, WO 100 
Totalin Maroh, 1880 .................. 1 100'~4:688:884)iloB:yo~j86o,wo~ .......... 

I I I I I \ !  

NOm.-The misoellnneous r e d  ts from othor ports during the month oonsleted of 1000 boxes 
Qoked herrin 1 050 ninds  h a l e  100 nfntala ood 25 nintnls haddook, 26 quintals eubk, and 81 
ba1Tels 5ah.oil %o& Mn%o and 1 67d b&e !Ish.oil from "bortou R. L 

* These fish wero landod by thb followin eohoonors. Venus, oi  Enatport, Me. A. 0. Newhnll of 
New Castle, N €L Irrmklin'S Suhenok a d  " 7 8  Hintvet, of Portsmouth N. $. - E. A. Williatb 
Of Boaton Ma&. ; h r s  E. Stab, of Bwampsoott, &s. ; aid Clnm R Gxh& Eatelk, 8. Nunan, and 
Bdith Codley, of Rookport, -8. 

 NOTES ON THE FROZEN-HEBRING TBADE WITH NE WPOUND- 
&AND AND THE B A Y  OB RUNDY DUBINff TEE W I N T E B  OB 18SWSY. 

B y  W; A. WILCOX. 

Tho frozen-herring business of the past winter closed early in April. 
The Newfoundland trade, in which twenty-seven vessels from Glou- 

tester were engaged, was quite auccessfiil. The first one in search of 
&ozen herring sailed on November 20, the last on January 21. The ftrst 
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arrival a t  the home port with frozen fish was on January 7, and the last 
on March 8. Herring of large size and good quality were fouud very 
abundant both at Fortune and PlacenMa, bays. Twenty-six cargoes 
mere secured at the former and two at the latter place, while one vessel 
in search of pickled herring sailed as early as September .17, securing 
her cargo at Bay of Islands. Unfortunately one schooner was caught 
in the ice at one of the harbors of Placentia Bay before taking any her- 
ring on board, and still remains ice-bound. All of the others secured 
full cargoes, and three made two trips apiece." All arrived home in 
safety and found a ready market for their herring a t  reasonable and 
Ratisfactory prices, selling mostly at $1 per hundred, count. The bulk 
of the receipts was used for bait. A few cargoes found sale at New 
York and Philadelphia, these being chiefly used for food. 

The following table gives the detailed account of the herring business 
with Newfoundland for the winter of 1886-'87 by Gloucester vessels, 
these being, as far as known, the only American vessels employed in 
the trade. In  addition to these, at least twoProvincia1 vessels, namely, 
the Anna Robinson and the Festina, Lenta, carried cargoes of frozen 
herring from Newfoundland to  New York. 

Fortnne Bay. .. 
.__.do .__. ~ ..__ 
. - - .do .......... 
. - . .do .......... 
. --.do ......... 
. . _ . d o  ........... .... do.. ........ ... do .......... .... c!o .......... 

Quantity of frozen and pickled herr ing brought from fleciifoundland by ClouoeEtev ve88d8, 
from December 2, 1886, to ltlarch 8,1887. 

Qlonoeater, Mass. 

Now Pork N. Y. 
Do. 

Philadelpiia P& 
Olouccster, aiass. 

NomYoik: N. Y. 

Do. 
Now York N. Y. 
GlOUCeRtol: Ms.9~7. 

'Name of vessel. Dateof sail- Date of re. I ing. 1 turn. 

on? tri ). 
Jennie S'!mvernls.. 
GpencerF. Baird.. 
A. EL Crittendon .. 
Gertie Evelyn . - - . 
Orient ............ 
Davy Crockett ... 
Herman Babson . . 
Samuel V. Colby . . , IsaaoA.. Chapman 
Centennial ...... 
Nellie M. Davis.. . 
Ma flower ........ 
Wi8inmH. Jordan.1 
Mag ie and Lilly. 
Rattfer ........... 
Porter 5. Roberts. 
Molly Adams.. ... 
Xoll Adems (seo- 

Arthnr 8 Story .. 
Arthur D. Stmy 

(secoud trip). 
Harry Q. French.. 
Margnerito ....... 
*John W. Bray. .. 
Alice C. Jordan.. . M sterg .......... 
d l i a m  D. Da ley 
John 0. TVVhitkr. 
JamesandElla .... 

ondtri ). 

Dec. 
Dco. 
DOC. 
DeC. 
Doc. 
Dee. 
Dco. 
Doc. 
DOC. 
Dee. 
Dco. 
Nov. 
Nov. 
Nov. 
NOT. 
Nov. 
Nov. 
Jan. 

Sept. 
Deo. 

Jan. 
Jan. 
Jm. 
Jan. 
Nov. 
Nov. 
Jan. 
Deo. 

1 '80 

11"86 
3:'80 
3 '86 
1:"i 
10 '86 
11:'8c! 
14,'80 
15 '86 
281'80 
28:'SO 
22 '86 
24:'80 
24 '$0 
24:'86 
27, '86 
18, '87 

17,'86 
Z0,'SO 

l"86 
Fob. 
Fob. 
Fob. 
Fob. 
Fob. 
Jan. 
Fob. 
Fob. 
rob. 
Fob. 
Fcb. 
Jan. 
Fob. 
Feb. 
Jan. 
Fob. 
Jan. 
Mar. 

Doc. 
Feb. 

400,000 
350,000 
320,000 
350,000 
45u, 000 
350 000 
350: 000 
360,000 
330,000 
420,000 
300,000 
400,000 
350,000 
a33, ooo 
400,000 
a40, ooo 
50,000 
425,000 

.......... 
850,000 

400,000 
400,000 

300 000 
500' 000 

.......... 

iiao: 000 
880, ooo aeo, ooo 

1 '87 

7 '87 

1, '87 
31 '87 
4' '87 

24, '87 
17 '87 

15, '87 
4, '87 
7, '87 

20 '87 

8 '87 

2 '86 

17, '87 

8 '87 

1: '87 

1: '87 

7: '87 

15: '87 

2: '87 

7: '87 

a: '87 

4, '87 

7: '(17 
4, '87 

16, '87 
28, '87 

........ 

Total ................................. 10,118: 000 I I I-- 

. 

Pickled 
rerring 

Bay of Islands. 
Fortune Bay. ._ 
PlacentiaBay.. 
Fortuno Bay. .. 

Yarrelu ....... ....... 
....... 

40 
30 
50 
100 
40 
40 
50 
40 
00 
60 
76 
50 ao ....... 
50 

1,100 
100 

800 
GO 

100 
00 

60 
60 
60 
50 

....... 

....... -- 
a, 145 - 

Do. 
Do. 

Do 
New $ok, N. 35 

Where obtained. Where sold. 

18 '87 
21:'87 
26,'86 
20,'80 
7 '87 
II;'@O 

...... 
Mar. 
Feb. 
Fob. 
Feb. 
Jan. 

.... clo .......... Do. 

. .-.do .......... Philadelphin Pn. 

.... do .......... Now York. P. Y. 

... .do ...... ..-.I Glo~cester; Mas6 .... do .......... Do. . 

. _ _ . d o  .......... Now Pork  N. P. 

. - - .do .......... Gloncestur, Mass. 

. __ .do  .......... I Do. 
, . . . d o  ......... Do. 

Fortnne Bay.. . Do. 
PhCQntiFbBay.. DO. 

.................................... 
Fortune Bay.. . Gloucester Mask 
.-..(IO .......... ~ ~ i i ~ a d e ~ p d i a  PS* 
. .-.do .......... Now York. &. .... do .......... Glonooatoc Mass* ... do .......... Do. 

* Sohooner John W. Bray wns frozen in a t  one of the harbore o f  Placentia Bay soon after rotwbnl 
there, and still remains imbonnd. 
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' The Bay of'Fundy frozen herring business during the past winter 
has been much below the average. Herring were acarce much of the 
time, and the business was more or less restricted by our fishery com- 
plications with the Provinces. The following table given the quantities 
brought by Gloucester vessels : 

Quantity of frossc herring brought from the Bay of Funay by Gloucester uessela during ths 
winter of 1886-'87. 

AdaR. Terry .............................................. 
Ada R. Terry (second trip) ................................ 
Enola C .............................................. .---. 
Enoh C (second trip\ ...................................... 
Margie Smith .............................................. 
Mar ie Smith (seoond trip) ................................ wilff,, H Foye ........................................... 
%'illlam H.* B o p  (second trip). ............................ 
~olnnteer ................................................. 
Commonwealth ........................................... 
Sarah P. Ayer ............................................. 
Clyde ..................................................... 

Total.. ........................................................... 

Name of veeeel. 

Jan. 5 '87 
Mar. 6 '87 
JRU. 14 $87 
Mar. 0 '87 
Peb. 14: '87 
Apr. 4, '87 
Jan. 21, '87 
Mar. 0, '87 
Feb 14 '87 
Feb: 24: '87 
Mar. 4, '87 
Mar. 12, '87 

Date of ar. 
rival at 

Gloucester. 

210,000 
260 000 
1801 000 
2501000 
254 000 
180: 000 
220,000 
60,000 

255,000 
860 000 
250' 000 
101: 000 

2,566,000 

Grand Manan. 

Saint George. 

Welsh Pool. 
Saint George. 

Do. 
Do. 

Do. 
Do. 
Do. 
Do. 

Beaver Harboi. 
Saint Qeorge. 

herring. 

After touching and reporting at Gloucester, a few of these vessels 
Proceeded to Boston and disposed of their fish for bait and food, though 
the larger portion was sold at Gloucester for bait. 

The aargoes mentioned in the above table constituted the bulk of the 
,receipts by American sailing vessels from the Bay of Fundy, though 
the schooners Venus and Flora Wooster, of Eastport, brought 320,000 
and 63,000, respectively, and the Oharles H. Eelley, of Boston, brought 
160,000. The fish brought by the first-named vessels were obtained at 
saint Qeorge, and those by the last-nhmed from Grand Manan. In  
addition to those brought b7 sailiug craft, large quantities of frozen 
herring were shipped by rail and steamer from Eastport and other 
fishery centers, to the principal markets of the Now England and Mid- 
dle States. 

16*-THE FISISEBIES O F  BLOUUESTER, MAEJS., I N  APRIL, 1881, WIWR 
NOTES ON T Y O S E  O F  OTIiEB LOUALITLES. 

B y  W. A. WILCOX. 

Although April is a spring month, the meather has much resembled 
that of midwinter, with heavy falls of snow occurring 80 late a d  the 
18th. The cold weather and frequent storms have considerably delayed 

Vessels in beginning their season's work. During the month com- 
atively few Qloucester vessels have been employed, these fishing 
tly on George's Bank and off Oape Ann, though a small fleet has 

shed on the Western Bank for cod and halibut. 
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During the recent severe gales a number of vessels have found it de. 
eirable to use oil in breaking the forae of the seas. This practice is grow- 
ing in favor among the Gloucester fishermen, and at least one vessel is 
olaimed to ham been saved in this way during the month. This vessel, 
the schooner Willie 31. Stevens, while on her homeward passage,’en- 
countered a heavy gale and came to anchor off Cashe’s Ledge. Her 
anchor failed to hold, and it was by the use of oil that she was enabled 
to prevent the seas from breaking over her. 

Uodfish hare been scarce on George’s and Western Banks, and the 
vessels from these localities have, with few exceptions, returned, with 
small fares. On the shore-grounds off Cape Ann and in Ipswich Bay, 
however, they have been very abundant. This abundance has been es- 
pecially noticeable on the fish’ing grounds, 3 to 5: miles southeast from 
Eastern Point, where cod of largo size and fine quality are reported to 
have been more plenty than for years. During the greater part of the 
month the vessels fishing in that locality have had large aatohes. Some 
of these vessels, with crews of ton men, have lefti the harbor for the 
fishing grounds in the early morning and returned before dark with 
from 12,000 to 16,000 pounds of codfish, while the dory fishermen have 
frequently caught from 800 to 1,000 pounds per day. On these grounds 
trawls and hand-lines were employed, the bulk of the fish being taken 
by the trawl fishermen. In Ipswich Bay trawls, hand-lines, and gill- 
nets were used, but by the 25th of the month most of the nets were laid 
aside. The large catch in the in-shore waters‘has offset to a cdnsider- 
able extent the light receipts from the distant banks, thus bringing t h e  
total receipts for the month nearly up to those of April, 1886. 

During the winter of 18781’79, the United States Fish Oommiesion 
began the propagation of codfish at Gloucester, hatching out several 
millions of young cod, which were placed in the waters neax Eastern 
Point, and the unusual abundance of fish on these grounds is by many 
attributed to the stocking of these waters by the Fish Oommission at 
that time. 

Owiig to the cold and backward spring, the mackerel fleet have been 
oonsiderably delayed in starting for tho southern fishing grounds, but 
at the end of the month fifty-two vessels from Gloucester and other 
ports had sailed. The schooner Grampus, of the United States Fish 
Oommission, sent out to study the habits of the mackerel, is reported 
as having taken the first fish, these being obtained on April 8, in gill. 
nets, about 50 miles east from Cepe Charles. The schooner Oarolins 
Vaught, of Boothbay, was the first to land fresh mackerel in New Pork. 
She secured about 10,000 medium-sized fish BO miles east of Hog Island,. 
in lat. 37O 20’ N., and long. 740 30‘ W., on April 21, this locality being 
nearly identical with that where mackerel were first taken in 1886. 

Between 1876 and 1880 no mackerel were taken by the southern floe 
prior to April 2, the first catches being, respectively, on the 26th, 26th 
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6th, 13th, and 2d of that month. From 1881 to ,1886, inclusive, the 
first catohes were made in March, these being obtained in 1881 on the 
22d, in $he three following years on the 31st, and in 1885 on the 28th. 
Last year the first fish were seined on the 10th of April. 

The vessels fishing on George's during the present month havs re- 
Ported flnding several good-sized mackerel in the stomachs of the cod- 
fish. At its last session Oongress passed a bill prohibiting the landing 
or importation of mackerel caught prior to June 1. This bill goes into 
effoct next sewon, and continues in operation for five years. This is, 
therefore, the last season for some time during which the spring mack- 
erel fishing can be prosecuted. 

During the month numerous traps and wairs have been put iu fishing 
Order along various portions of tho New England coast, these being 
intended to supply the vessel-fishermeu with bait, although many will 
ship their catch fresh to be used for food. 

The receipts of halibut have been much below those of April, 1886; 
those landed at Gloucester being chiefly from the fishing groundsoff 
sable Island. Halibut are also reported to have been quite abundant 
off Nantucket Shoals. 

B t s l ~  landed at Qlouoeeter by the fiehing fleet in April, 1887. 

Fishing grounds. - 
BY Glouooster vessels : George's Bank ............ ...................... ............ Off Brtble bland ..................... 

Grand Bmk. ........................ 
WesternBmk ...................... 
Brown's Bank. ...................... 

T o t 1  ............................. 
BY vessels belonging at other ports:t ............ ............ off Ca g e Ann ........................ 

P w i a  Bay ...................... 
efFrer's Bank 

TOW. ............................. 
for Apdl, 1W7 .................... 

..................... -- ............ 

............ 

QLOUUE~TER, MASS., Jtme 16, 1887. 
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sloop Direr .......................................................................... 
Sloop Breeae.. ...... -2. ............................................................... 
Sloop Teddie ........................................................................ 
Sohooner Chromo ...................................................................... 
Sohooner Gmcie ...................................................................... 
Sohooner Optimatns .................................................................. 
&hooner Julie A. .................................................................... 

OYm-THE PLBHERIER O F  GILOUOEBTER, DXASS., I N  MAY, 1881, WITH 
NOTES ON THOSE OP OTHER LOaALITIES. 

B y  W. A. WILCOX. 

Notwithstanding a backward season and the almost continuous cold, 
foggy weather, the fisheries have been actively prosecuted during the 
month, and the receipts, while not large, have been in excess of those 
of May, 1886. The demand has improved, but the receipts havo been 
ample to supply the trade at fairly remunerative prices. 

Codfish have been repoated scarce on many of the distant fishing 
grounds, especially on George's Bank ; but they have been more than 
ordinarily abundant on Western Bank and in the shore waters off Oape 
Ann. The large school of cod found in these waters in April has re- 
mained in the vicinity, and the Gloucester shore fleet have found excel- 
lent fishing throughout the month in the immediate viciuity of the har- 
bor. On May 5 the schooner Northern Eagle, with a crew of ten men, 
secured 24,000 pounds of cod on the local grounds, 3 to 5 miles south- 
east from Eastern Point-the eastern extremity of the harbor. 

On May 8 nine vessels landed a total of 176,000 pounds of codfish, as 
the result of 6wo days' fishing with trawls. The following statement 
shows the catch of each of the vessels separately and the number of 
men constituting the crew : 

10 
4 
3 
4 
4 
2 
4 

Veesel. 

40900 

10 000 
ld000 

9'000 
71000 
6'000 
do00 

I I 

In addition to the above, each of thew vessels landed a few hundred 
pounds of haddock. The boat-fishermen also had a large catch on the 
mme grounds with hand-lines. The fishing in Ipswich Bay, on the north 
side of Oape Ann, was also much better thaw in May of 1886. 

The receipts of fresh halibut shorn a gain over the corresponding 
month of last year. The schooner Willie M. Stevens arrived on May 
13, with 74,000 pounds caught on Grand Bank ; this being the largest 
fare landed during the month. The prices at that t ime mere, owing to 
the oversupply of halibut, lower than at  any previous period during 
the year, the cargo' selling at 24 cents a pound. The schooner C. €3. 
Manning, while on a halibut trip, went ashore on Gannet Ledge, Nova 
Scotia. The crew mere saved, but the vessel proved a total loss. Of 
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e Qloucester fleet visiting the coast of Iceland €or halibut during the 
Present season, the Davy Crockett was the first to arrive there. She 
reached the fishing grounds on April 8, nineteen days after leaving 
aloucester. The second vessel to arrive was the schooner Annie M. 
Jordan, after a passage of twenty-three days. Halibut were reported 
as abundant, though it was said that the only fishing by the natives was 
for sharks. Capt. John Cousins, of the schooner Annie M. Jordan, 
Writes that on the passage, while in latitude 890 20‘, longitude 300 lo’, 
he sailed through vast quantities of dead fish, extending a distance of 8 
miles. The fish were strange to the crew, differing from any heretofore 
Seen by them. They mere from 12 to 16 inches loug, some of them resem- 
bling rock ood. 

The schooner Paul and Essie, of Swam’pscott, arrived home from 
Pensitcola, Pla., where she had been engaged for four mouths in the 
red-snapper fishery, having stocked $4,400. She reported having found 
new and valuable fishing grounds off the Florida coast. 

The southern mackerel fleet received daily additions to its numbers 
during the month, though fewer vessels have been engaged in the fish- 
ery this season than are ordinarily employed. The catch mas far from 
satisfactory, owing largely to unfavorable and foggy weather during a 
large part of the tima. Only a few of the vessels have caught any COLI- 
Biderable quantity of fish, many of them having but a few barrels, and 
others have returned to refit without having caught a single fish. The 
total catch of mackerel by the southern fleet, from the beginning of the 
season up to the end of May, aggregated only about 5,000 barrels of 
salt mackerel, sea-packed, and about 8,000 barrels sold fresh. The 
mackerel are now well to the northward, and the body of fish seem to 
have disappeared for the time being. The mackerel vessels are widely 
N!attered. 8: large part of.the fleet is cruising between Fire Island and 
the Bay of Fundy, going as far to the eastward as Qeorge’s Bank; quite a 

er remain in the vicinity of Block Island, and the remainder are 
ng off the Nova Scotia shore. Large schools of pollock arc3 re- 

orted off Cape Cod, and the fishermen claim that they have kept the 
mackerel away from the shores. 

The catch of small herring in the vicinity of Eastport has been unusu- 
ally light., and the sardine factories located there are reported to have 
Packed only 2,000 cases up to the end of May, against 50,000 cases to 
the corresponding date in 1886. 

The weir and trap fishing along other portion8 of the New Eugland 
coast has fluctuated considerably. At  times large catches have been 
made in certain localities, and again only small quantities hav e been se- 
cured, but enough bait has been taken to supply the fishing fleet at 
reaisonable prices. Salt-clam bait, however, has proved very successful 

stern Bank cod fisheries, and the vessels from this port making 
est trips and securing the largest fares havf iisod salt clams 

sively. The schooner John W. Bray, which sailed from Gloticester 
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on January 18 to engage in the Newfoundland frozen-herring trade, was 
detained by being frozen in at one of the harbors. She returned on 
May 12 with a cargo of 600 barrels pickled herring. 

f i s h  1ana.d at Glouoester by the jkhing fleet in May, 1887. 

Fbhinggronnds. Fares. Codfleh. Halibut. Hake. 

No. fibs.  Lbs. Lbs. 
By Qloncester vessels : 

SableIslendBmk ........ 712,446,000' 90,400 
Grana Bank.. ............. 20 70,000 726,000 
Qeorge's Bank ............ 115 2,120,000 210,700 ........ ............. ........ Bmwn'eBank 8 31,000 16,400 
GemanBank ............. 1 25,000 
Caahe'eBank 1 15,000 8,000 

08 Newfoundland.. ...... 3 ......... 111,000 

Off Cape Ann (small boata) 

Off New England shore ...I 

............. ......... 
aerosnBank ............ 8 18,000 66,000 ......... 8 ......... 78,000 

Off NewEngland shore ... 121 838,100 ................................. 
.IpswiohBay .............. 14 121,500 

Off Cape Ann (traps) ..... 1 :: 1: 153,000 ................. 
13 .................................................. 

Total .................... 3685,847,5001,298,500 8,000 

By vessels b$onglng at other 
orte : 

Jesfres's Bank ............ 18 883,000 ......... 63,000 

I smioh B y  ...... ~. ...... 

Cashe'a B a d  ............. 6 192,000 ......... 18: 000 

Qeorge's Bank ............ 8 41,000 
8 248,000 

&ble IsIan Bank ....... 2 170,000 4,000 
Off New En land shore. .. 25 173,400 ......... 12 000 

MddleBank .............. 2 22,000 ................................. 
Nantmket Shoals ......... 6 63,000 31,600 
Off New England shore. .. 
Trnro (webs) ............. 3 .................................. 1 .................................................. 

Total .................... 73 1,202,400 85,500 83,000 

Total for May 1887 . . ~. . 441 7 130 900 1 334 000 86 000 

Total for Mayy, 1885 ..... 283 4: 623: 600 ' 908: 050 . 4,000 

----- ----.- 

Total for Mad 1886 ..... 235 4' 566' 000 1' 088' 990 5: 400 

*Themisoellaneons receipta from other pO1%S finrhg the month 

- 
Cask gk. z p  z: 
Lbs. Lbs. Lba. Bbk. Blk. 

--I__------ 

............................................ ............................................ 
2,000 ............................ ............................ 1,000 

2,000 
..................................................... ............................ ............................................ ............................................ ....................................... 804 

82,505 ............ 
.--.:--- ........ 10,400 ............ ......................................................... 298 

1,268 ...... 

=_L_=---=--+ 

..................................................... 

--------.--- 
5,000 ........ 61,005 1,208 898 

10,000 ........ 37,000 ............ ..................................................... ..................................................... ............................................ 
7 000 832 000 0 400 ............ 

2,000 ............ ............................................ 
110 .... ._ 

155,000 .................... 
51,000 487,000 56,400 110 ...... 
59 000 487,000 108 806 I 378 808 

........ 803,000 1,000 5,579 ...... 
consisted of 1,000 barrels menhadm 

2 6  000 ... .:. .. 8: 000 ............ 

----------- 
-__-_-__- _.---___- 

... .:. .. 414,000 81: 000 '480 ...... 

I)S-TEE FIBEERIE8 O F  GILOU@ESTER, MAaS., I N  JUNE, 1881, WITH 
NOTEB ON T€IOSE OF O T H E R  TAOUALITIES. 

*By W e  A. WILCOX. 

The fisheries of Gloucester during the past month have not beeu as 
satisEactory as was anticipated. Vessels have sailed for the fishing 
grounds a t  frequent intervals, many of them starting on their first trips 
for tho year, while others previously employed, after returning home 
with small fares, have refitted and again departed. 

The receipts of cod at Gloucester during the mouth show a large in- 
crease over those of the corre'sponding month in 1886, but this increase 
is due to the*large number of vessels from other ports landing their 
fares at Glouoester, and not to the greater abundance of fish. Codfish 
are reported to have been 8carce on many of the distant fishing 
banks, and vessels have, as a rule, returned with only partial cargoes. 
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George’s the catch was larger than during the preceding month, 
not equal to the light catch of June, 1886. 
he schools, of cod frequenting the shore waters off Cape Ann during 

e spring months have disappeared, and the catch in this locality has 
been light. Of the Gloucester ressels employed in the cod fisheries on 
the off-shore banks those using salt-clam bait exclusively have, as a 
rule, been more successful than those supplied with fresh bait. Many 
Vessels depending entirely upon fresh bait have returned from Western 
Bank with an average of only 26,000 to 40,000 pounds. Among the 

, arrival8 of vessels fishing on Quereau, Grand, and Western Banks with 
salt clams are: Schooner M. H. Perkins, 140,000 pounds; schooner J* w. Collins, 140,000 pounds; schooner Druid, 135,000 pounds; schooner 
@lash, 90,000 pounds; and schooner Legal Tonder, 00,000 pounds. Hake 
have been reported more abuudant off the eastern portion of the New 
England coast, and on Cashe’s and Jeffrby’s Banks, during the month 
than during auy preceding.June for some years. A large percentage 
of the catch has been landed at  Gloucester, and the receipts shorn a 
considerable increase. 

Ealibut have been scarce during the month, the Gloucester vessels 
arriving with small fares. The bulk of these fish are landed fresh and 
at once iced in boxes and distributed by rail to the trade. At  times of 
oversupply the surplus is sent to the smoke-houses. 

Pollock have been found in usual abundance off Cape Cod, being 
ught chiefly in traps and purse-seines. 
The mackerel catch, although an improvement over that of 1886, has 

O t  thus far been satisfactory. Almost daily additions have beeu made 
he mackerel fleet, and the fishiug grounds about Block Island, off 
New England and N o v ~  Scotia shores, and in the Gulf of Saint Law- 
ce, have been well patrolled. A t  tho close of the month the New 

d mackerel fleet numbered’ about 250 vessels, plost of $hem cruis- 
Oape Cod and the Bay of Bundy, though about 30 sail had 

red the.Gulf of Saint Lawrence. The first Americau seiner 
r the gulf during the preseut season was the schooner A. R. 

ttenden, which passed through the Gut of Canso on June 16. The 
oonaTAlbert H. Harding followed soon after, but after a short criiise, 

g which not a sin& mackerel was seen, she returned, reaching 
n June 27, and landed a cargo of 136 barrels, part of these 
before entering the gulf and the remainder on her return I 

leaving same. Maclrerel have schooled freely all along 
England coast, and occasional good catches have been made, 
of the schools have been small, containing only a few barrels. 
the time the weather has been foggy, and seiners have been 
remain idle. The receipts have been light, and.prices have 
from $6 per barrel to $9 for sea-packed mackerel. 
of good size have been abundant along various portions of, 
etween Oape Cod and Eastern Maine. Tho mtoh in weirs 



Fishing grounds. 

By Gloucester vessels : 
Geor e's Bank ............ 
Grand Bank .............. 
Jeffrey'e Bank. .......... 
Brown's Bank ............ 
Cashe's Sank ............. 

Weskrn Bank ........... 

uereau Sank ............ 
9ayofBuudy ............ 
La HaveBank ............ 
Saint Paul Island ........ 
Off Newfoundland.. ...... 
OffNew England ahore .. 
Off Nova Scotia C a p e  

sholo .................. 
Off New England shore 

(small boats) 
Glouoester harbor (traps). 
Off Magdnlen Islands .... 

Off New England shore .. 

Total .................. 
By vessels belonging to other 

porta : * 
George's Bank .......... 
Jeffrey's Bank ........... 
Western Bank ........... 

oerertu Bank ............ 
Nantucket Shoals ........ 
Caahe's Bank.. ........... 
Off' New England shore.. . 
Off New England shore.. . 

Totnl. .................. 
Total for Juhe, 1887.. .. 
Total for June, 1886. ... 
Total for June, 1885.. .. 

*The miscellnneona receipts 

8 ova Scotia Capeshore.. . 

Fares. 7::F Codfish. Halibut. Hake. Cusk. $2. 2:;: 
No. Dbk. Lbs. Lbs. Lba. Lbs. Lbs. Lbs. Bbk. 

___-_______ ---___- 

135 ........ 2,351,000 175,000 2,000 3,000 3,000 ............ 
26 ........ 2,401,000 16,300 .................................. 
14 ........ 165,000 473,000.. ................................ 
4 ........ 33,000 ........ 19,000 ................ 2,000 ...... 
2 ........ 78,000 1,800 ................................... 
3 ........ 55,000 ........ 35,000 5,000 .................... 
5 ........ 85,000 1,300 7,000 ........ 8,000 ............ 
1 ................ 7,000 .................................... 
1 ................ 25,000 .................................. 

44 3,356 ..................................................... 
20 3,855 ................................................... 

3 ....... 280,000 42,000 .............................. 
................ .................................... 1 20,000 

& ........ 48,000 ......... 8,000 ............... 1,300 150 

.......................... ........ ................ .... 50,400 0,700 6,550 I. .............................................................. 50 

271 7,211 5,614,400 805,500 80,700 8,600 11,000 0,856' ZOO 

....... ................................. 2 75,000 44,600 -__- ----- .--__- 
-____--------__ -__-_--------= 

....... ................................... ....... ...... ........ .................................... 
18 238,000 40,100 

8 855,000 1,800 
14 ........ 165,000 ......... 150,000 2,000 1,000 

1 ................ 25,000 .................................... 
2 ....... 75,000 ........................................... 
1 ........ 4 000 7,000 .................................. 

22 ....... 133,000 ......... 72,000 ........ 422,500 ...... 80 
12 841 ...................................................... 
98 841 I, 920,000 73,9001 4O1,OOO 9,000 422,500 5,000 80 

369 8 052 7 534 400 879 400 541 700 17 000 433,500 14 860 280 
260 2: 445 4 032: 000 1,137: 150 98: 000 84: 000 380,000 .. :... ...... 
399 6,626 8,243,200 1,204,000 113,800 103,500 109,000 ............ 

from other ports dorin the month consisted of 60 quintals cod, 60 

20 ........ 450: 000 ......... 239,000 7,000 ........ 4,000 ...... 
- --__-_ - -_------ 
-_-______. ~ ___--- - - __ -- - - 

-- 
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~ ~ . - E N J U I Z ~ E S  TO TIEE FIOIIEKITCPI EN T ~ I E  BALTICI RY SEALS.* 

By RIr. JIINCKELRIANN, 

li'o!la 1 S trpw i 11. lentleii t of Fisk c ) w .  

The const:iutl~- incrensiug nunibcr of seals 011 our 13altic coasts has 
becoiiie so scrious a deugcr to our coast lisheries, tlrat i t  appeara high 
timo to fiiicl ways :md moms to keep tliesc injurious atiirnals a\vilY from 
our  shores. Ten or fiftceii p a r s  ago, whoii our fislieruicn still uiiclcr- 
rated their clcstructivciiess, mid at  best werc an~usctl to sce ono of tliom, 
it mas liarilly thought 1,ossible that tlicsc iiniintils ~voultl om (lay on- 
claiigcr tho fisheries 011 tho coast of Sl~s~~icli-l iolstoi~i,  where they for- 
~ncrly appeared 01113' iu  small numbers aucl :it 1)liLces where there was 
iiot much charice ot' their irijuring tho fisheries. 

Those fiords suffer most n4mo cod fidicries arc carried ou Gith nets 
and bow-nets during the inonths of October, November, and December. 
The damage douo to the fisheries by seals in Eckerufiirde and Neustadt 
alone is -wry consiclorable, as they frcquently t6ar about a hundred neis in 
one cla~-. Uni'ortunateiy tlie fisheriuenarererg slow in Insk ing  such cases 
public and briuging them to tlie knowledge of lmsous int,erested. 

Buuting seals 011 our east coast has so far bad little or no result. 
This sport offers too few attractions, for thesoal Tvheii mortally mouiided 
iuvariably sinlrs to  tho bottom, where, a t  least in deep water, i t  canuot 
bo reached. I t  inight be said that the purpose is fully answered if the 
seals are killed. But mho will do this? There is 110 uso i u  the fisher- 
men carrying firearma, as they have often doue, becnnse they caii ou- 
gage in seal-1inuting only in time left ovor from their proper' emplox- 
meat. Moreover, firearma aro rather in the way in a boat where fishing 
is being carried on, because thoro is constant danger thnt tho crew will 
come in deugerous coiitact with these weapons. Seal-huutiug from a 
boat is uot very pleasant for sportsnien, because i t  cau bo done only iu 

' wiuter,ancl eron then is very uucertain. Au effective protection against 
seals, therefore, caunot be obtaiued in  this way, aut1 cveu the granting 
of rowurds for killing them mould riot :msmor tho purpose, because the 
huutsinari can only in very rare cases prove that his s l ~ o t  has been suc- 
cessful, as tho dead soill cannot bb taken from the surface of the wtiter, 
but sinks t,o t h e  bottom. 
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Even if the fishcrumi should succeed iu keeping these aiiiuials a t  bar 
with firearms, this would be possible oiily while they mere working 
their nets in the fishing-grounds ; but as soon as the boats ,were gone 
the seals would do as much injury as before. I n  favorable weather nets 
and bow-nets remain in the water from twenty-four to fortyeight hours 
before they are hauled iu aiid the fish takeu out, while iu stormy 
weather four or five days may pass before a boat will reiiture out to 
haul iu the nets. Such a period, wheu, owing to the power of the ele- 
ments, fishing is a t  a standstill, is made good use of by the seals, so that 
after such pauses toru nets and half-deroured fish are Sound in the 
fishing-grounds iustead of nets full of fish. 

Such occurrences are exceedingly coinuiou during the season when 
the seals visit our coasts, aud no o m  who has not seen the damage 
done to the fishing apparatus by the seals can have au adequate idea 
of the extent of this calamity, espccially duriug last minter. Among 
the rest, a uuruber of born-nets for catching cod in the h’eustadt Bay 
had been repeatedly torn to such s degree that i t  took weeks and a 
considerable outlay of money and labor to repair the damage. 

I n  the neighborhood of the Schlei, where there were hundreds of 
flounder-ncts, these were so badly iyjured by the seaIs that in a few 
weeks they liad become useless. In tlle iuner portion of t h e  Eckern. 
fir& Bay nets and born-nets (a particularly large number of the latter) 
had been injured by tbe seals tosuch a degree that wheu they were taken 
ashore to be dried they had manr holes large enough for a man to 
creep through. In  some cases the fishermen mere coinpelled to stop 
fishing, although there were plenty of fish and the prices were high, 
simply because the seals had destroyed their apparatus. The cod fish- 
eries by means of born-nets h a w  a still greater attraction for the seals 
than the fisheries with stationarg nets, because in the meshes of the 

the fish hang quietly while they sport about freely in the bow- 
nets, and thereby attract the attention of their enemies. 

FreqLiBntlx seals will attack bow-nets filled with fish from the outside 
by tearing the sides and catching and devouring the fish which try to 
escape through the openings. But they also know how to find their 
way through the neck of the bow-net by advancing from one chamber 
to the other until they reach the tish in the last chamber. But as the 
last chamber of the bow-net has a narrower e ntrance than the first; it 
sometimes happens that the robber is.caught and killed by tlle fisher- 
men. On the whole, however, such cases arerare, because the bow-nets 
do notc possess the necessary power of; resistance required to hold the 
seals, which are armed with very sharp teeth. 

It is not easy to answer the question as to how the evil can best be 
remedied, for even the use of poisoned fish as bait (apart from the 
danger connected with this method) would not be of any use, because 
tho seals are very choice in the selection of their food, and would onlr 
take to tho dead bait if there wits absolutely 110 chance to get fresh fish, 
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acasu mhioh will hard1.y eruib occur in the o p u  sea. 11, might be recorn- 
melitled to inalie NU experirneiit with bow-uets miide of galvanized-iron 
wire, painted browu, like the color of the bow-mts usually employed. 
The shape of these bow-nets should be that of the common bok-nets used 
for ciltching cod, but the entrances to the different chambers should be 
so arranged as to make it easy for the seals to slip in. Lire fish- 
especially cod, of which the seals are very fond-might, if necessary, he 
put in these bok-nets when they a m  set ; but there would probably be 
no lack of bait to aktract the seals, as even in wire bow-nets plenty of 
fish are caught. Sueh au exparimeut, which should be made in places 
frequented by seals, would not involve any great expeuse, and would 
certainly be a step toward solviiig the question as to the best way of 
protecting the fisho.rniuu against tlicl seals. 

The chief cause why tho seals infest; our fishing-grounds iu such large 
numbers must, however, be sought iii the circumstance that in iuany 
places they enjoy full protection, so that sportsmen aud visitors to 
watering-places may have a charice to follow the sport of seal-huiiting. 
Near the Island of Biigeu certaiq districts are rented out to seal-huuters, 
aiicl the personu owiiiiig thedo districts taliu good care that the game 
shall not decrease, but rather itlorease, iu number. 

KIEL, GERMANY, A p d ,  1856. 

JO.-REPORT ON TIIE SIIAD W O X K  O B  TClB X’l’EADIER PI811 HAWK 
DUKING TLIE 81A80N O P  1881. 

B y  R h t e  JAMES A. SMITH, U. S a  Ne 
[Abstract. 1 

The shad work prosecuted by the steamer Fish Hawk during the sea. 
sou of 1857 covered the period from May 9 to 26. inclusive. 

On Nag 9 the ship took n position on tho east side of Chesapeake 
Bay and iiem the mouth of North East River, adjaceut to  the fishiug 
shores and gillers in that vicinity, and began the work of hatching, 

On Mity 3 arrangements were made with the proprietors of the fish- 
iiig shores and the gillers to pay them for all impregnated shad eggs, 
and the spawn-takers began by tending Oarpentor’s Point, Ret1 Bank, 
and Roche’s fishing shores. As rnauy gillers as could be conreuiently 
mere visited by the crew of the vessel. 

On May 4 the ship was visited and inspected by the Assistant Oom. 
missioner, who gave instructious for t h e  vessel to remain on this sta- 
tion until further orders, and the work of collecting, btiching, doposit- 
iug, and transferring was carried on until the end of the season. 

On May G ,  all of the cones and hatchiiig jars being full, 1,130,000 eggs 
were transferred to Battery Station. The next day, spawn being plen- 
tiful, 3,167,000 impreguntrd shad eggs were deposited. 

On May 8, spawn still heiug collected i a  great numbers, the outside 
hatchiug cyliutlers weco w t  in .oImatiou and 920,000 eggs were placed 



84 BIJLLETIN OF THE UNITED STATES FISH COXMISSION. 

in each of the six cylinders; but, owing to the eggs having stood in 
buckets for some hours while the apparatus was being arranged, the 
number hatched out was very small, about 26 per cent. 

On May 11 a shipment of 1,250,000 shad fry was made by the steamer 
Halcyon, to be deposited in the Sassafras River. 

On May 14 2,000,000 good iinpregnated shad cggs were sent to Dr. 
E. G. Shortlidge, Wilmington, for the Delaware fish commission. 

On May 15 a socoud trial was made with the cylinders, which resulted 
very satisfactorily. On the previous trial o great many young fish had 
broken their sacs by trying to get tlirough the wire gauze. Zu this in- 
stance a layer of cheese-cloth was placed over tho mire, thereby pro- 
tecting the eggs and young fish. It bei:rg fine weather tmd the water 
smooth a percentage was hatched out equal to that secured by the cones. 

On May 19 a second shipment of 1,054,000 shad fry was made by the 
steamer Halcyon, designed for the Chester Ilivcr; but, owing to an ac- 
cident to her machinery, the fish were deposited in Ellr River and Bo- 
hemia Creek. 

On Mag 23 if, was found that the percentage of fish hatolied from eggs 
received within tho feK precediug clays had been very suiall owing to 
so many dead eggs being found in the jars and coues. Bggs which, 
when brought on board, seemed in prime condition and properly impreg- 
nated, died rapidly after being in the apparatus for thirty-six hours. 

The work continued until May 26, when, in accordance with iustruc- 
tions, hatching operations mere discoutiiiued for the sea~ori, and all fish 
and eggs on hand were transferred to Battery Stakion. 

TABLE I.-Meteorological record made on board sleaincr li'ielk Ilaiulc, Siieyueltanna River, 
fi'ona Itfay 3 l o  26, 1887. 

Direction of wind. 

-- 

Date. 

- 
1887. 

May 
4..... 
s..... 
G..... 
7 . . . . .  
8. .... 
o. . - - .  

10.. ~ -. 
11 ..... 
12. .--. 
13. ... 
14 ..... 
16.. ... 
16.. ~ ~. 
17.. ... 
18 ..... 
19.. ... 
20.. ... 
21 ..... 
22.. ... 
23.. -. . 
21 ..... 
25.. _. . 
213.. __. 

d 

GO 
07 
04 
67 
00 
0.5 
65 
GO 
08 
70 
73 
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GO 
73 
72 
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74 
75 
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76 
75 
70 
76 

73 

Air. 

.$ 
# H  -- 
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74 

e8 

- 

- 

la z - 
0 
80 
81 
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78 
7 G  
08 
08 
72 
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77 
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88 
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60 
70 
84 
88 
78 
31 
30 
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4 
- 
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GO 
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58 
GO 
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02 
G2 
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80 
62 
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50 
01 
04 
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E3 

e7 

- 
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- 
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0 
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F7 
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78 

(in 

Ga 

- 
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75 
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VarklblQ. ............ 
SE. and "E. ........ 
S. and E ....... ~. ..... 
s. allll E .............. 
N. uncl I3 .............. 
S. and E ............. 
s. aut1 IC .............. 
s. :lnd E .............. 
S. and W ............. 
S.:md w .............. 
Vari B ble .............. ....... 
v : l ~ ~ l l ~ l o  ............. 
s. Sllll TV., s. aud E 
S. and W., S. aad B. _ _  
V.u.islilo .............. 

. . 

Variable.. ............ 
V:niablo ....... ..I. 1 
N. and E., S. dnci TV ... 
8. and \V .............. 
8. and W .............. 
Variable.. ............ 
8. nnil M .............. 
Variable. ............. 
Variablo .............. 

0-3 
1-2 
1 3  
0-4 
2-4 
2-5 
8-4 
0-4 
0-3 
0-3 
0-3 
1-4 
0-2 
0-2 
0-3 
.O-2 
0-3 
0-4 
0-4 
1-4 
3-5 
8-7 
0-8 
0-0 

Clonr. 
Partly cloudy. 
Clo& 
Partlv cloudy. s clally and raining. cLai-. 

Do: 
Bo. P'. IGT. clondy. 
Clear. 

Do. 
Do. 
Do. 

State of water, clear. 



Dah. 

Tempera- 
ture oi E m -  
face water. 

188i. 
M y  3' ... 

4 .._ 

Tempera- 
ture  of bot- 

tom. 

11 "... 
123.. . 

Intensity of mind. 

13 ._. 
14 .._ 
15 ... 
16 _ _ _ .  
li __.. 
1s 
19 .... 
20 .... 
21 . .~. 
22 .... 
23 .... 
24 .__. 
25 .._. 
26 _--. 

Coudihou of sky. State of tide. 

TABLE If.-Record of it,r.pe-aficr.e obat~vation8 mode at Bull Xotinfaiti. on the sieamer Pish Hawk, front B a y  3 i o  26, 1887. 

w m  

Tempera. 
tnre  of air. 

_ _  
& a  
i s  
_ _  

- 
- 
d 
m - 
0 

65 
67 

71 
55 
62 
58 
59 
60 

i o  
G6 

66 
66 
73 
64 
64 
61 
70 
68 
CS 
68 
i 3  
i 2  
i o  
66 
- 

XNE. 
Colm. 

- 

i 
N " - 
0 

60 
71 

58 
G2 
(11 
64 
GO 
59 

i o  
68 

Mi 
54 
52 
52 
GI 
ti4 
ti6 
70 
71 
67 
70 
68 
64 - -  
- 

XXE. 
Calm. 

- 

a 
6 
d - 
0 

02 
83 

$0 
ii 
69 
6 i  
i o  
69 

80 
i 6  

i 6  
tii 
68 
6,' 
ii 
78 
6.2 

80 
88 
78 
iti 
84 

ca 

._ 
- 

KE. 
E. 
E. 
E. 

ESE.  
E. 

&-E. 
ENE. 
ESE. 
E. 
S?, Sbb. 

a 
ci 
m - 
0 

58 
GI 

62 
e 3  
61 
65 
6.5 
Gj 

63 
67 

C8 
GO 
G8 
68 
69 
70 
i 0  
71 
i3 
ii, 
74 
74 
74 
74 
- 

. .do ....... ,110 

..do ........ do 
Clear ... P a r t l y  

. .ao ..... Clear. 
{ c!oudy. 

..do .... 1.. .do ... 

1 Clear . . .  .do .do 
1 .. .do .... - . .do do ... 
1 .. .do ...... do ....... do 
1 .. .do ... . '__ .do ..... .do 
1 .. .do ....... .do ...... .do 
u 1 CIOU(IS ~ .. a0 ...... do 
2 . Clear ...... .do ..... .do 
4 .. .(lo ....... .do ..... .do 
4 Clondy ..... art ..... .do 
2 . do . __.:. . a0 ..... .(IO 
5 Clear. ... Cloudy . ..do 

! 

ii 
2 - 
0 

GO 
6-2 

63 
6* 
63 
G i  
Gj 
GG 

68 
69 

GO 
6.i 
68 
68 
70 
GO 
i U  
72 
73 

i 4  
i 4  
74 

-- 
,O 

_. 
- 

......... do ................ do .... _..do ... 

......... do ............. ._ .do  do ... 
Muddy ................ do .... Flood.. 

..... (10 ............. .(lo. .. ..I.. .do ... 
Sli htly muddy and . .do .... i .. .do ... 

......... .do ...... :: ..... Ebb .... 1.. .do ... 
Clear ............... , .. .do .... ~. . .do ... 

.......... do ............ do ....... .do ... 

.......... do ............ / - - -do  ....... do ... 

......... .do ........... :do ... .I Ebb ... 

.......... (io .............. .ao ...... .a0 ... 

......... do ............... .do .... j .. .do ... ......... do .............. .do.. .. .I.. .do ... 

......... r1o ............... .do .-~.l.. .do ... ......... -110 ............. 1.. do ..-.I.. .do ... 

........ do ............. ... 

eyeanng. 

1 

65 
65 
GG 

69 
60 

72 
i U  
fi8 
F8 
72 
72 
71 
7.3 
7 i  
i 5  
I O  
*- 

- 

a 
2 
- 

" 
51) 
GI 

03 
63 
65 
ti5 
63 
65 

67 
68 

GO 
G8 
68 
63 
b9 
69 
ill 
7' 
75 
14 
74 
i 5  
i 4  
._ 

65 
65 
65 

65 
67 

GR 
08 
68 
68 
Ga 
69 
71 
7 2  
73 
74 
i 4  

- 

a 
i 
e - 

59 
G! 

63 
G.j 
66 
65 
G.5 
61 

ti9 
61) 

69 
68 
68 
68 
71 
il 
i o  
73 
74 
74 
74 
7? ,a 
.. 
- 

5 Cloudy .!. . .do .... 
1 ... do .... Clear.. ...... do ___.I  !.-. 

Direct.iou of wind 

Cloudy. Muddy ............. ... 
Clear ............... _..do .__. I  Flood.. ... do ... 

................. 1 Alnddy ............ .. .do .... ......... 

Calm. I Ca!m. 
Calm. 1 XE. 

N E .  1 ESE. 
EXE. SE. 
Calm. ESE. 
SF, E. 

VXTT. I s. 
EZE. ~ Calm. 
SI.:. ' Calm. 

Calm. ; SS\V. 
SS\V. 1 S. 

sw. I s. 

SW. SE. 
SSE. ' YSE. 
SSE. 1 S. 
1% w. , ....... 

6 
fi 
II 

h'W. 
: a h .  

ESE. 
SE. 

E. 
SE. mv. 
STO. 
S\V. 

S. 
1r. 
SW. s w. 
S\T. 

Z a h .  ssm. 
S\V. 
S. vx IV 

S T .  
S. sm. 

8. byX 

* De th of water at station 15 feet. 
J F i d  cones; tempcnturc in same 030, at bottom 590. 

- 

4 
0 
- 

3 
0 

5 
2 
R 
4 
2 
3 

0 
0 

2 
2 
0 
1 
2 
2 
3 
0 
3 
2 
3 
4 
2 
2 
- 

- 

- 
E 
1 

- 

2 
0 

3 
4 
4 
3 
3 
1 

0 
3 

1 
3 
1. 
1 
1 
u 
0 
3 
4 
4 
4 
5 
2 _ _  
- 

-- jl a 
i 6  
d m  

1 Clear _. 
0 Clondy 

3 I.. do ... 
3 Frlp-y. 
2 Cl0U;ly 
4 1 Foggy. 

:: I::.:: ::: 
3 ... do ... 
3 Mist ... 1 

Condition of water.' -~ 

3 

Clear .. ... Clear ............... Ebb ... Flood . 
...... d o . .  .......... ... 

Rim in  iirer abore, water became muddy. * Continuahon of above, clearing slightly. 

a 
d 
d 

Flood. 
Do. 

Do. 
D!). 
Do. 

Ebb. 
Do. 
Do. 

DO. 
Do. 

Do. 
DO. 
Do. 
Do. 

Floocl. 
DO.  
Do. 
Do. 
DO. 
Do. . 
Do. 

Ebb. 
DO. ......... 



TABLE III.--Reoord of shad-hafckiflg operations conclitctad by the eleanw &%/k Hawk sietcr the nioztlh of Xorth East Biver, Mayland,  from N a y  
1 lo 26, 1887. 

1.00p.m ___ .  
2.45p.m 
fi.l5p.m.... 
8.30 u.m ._.. 

Data. 

Na? 5 
May 5 
May 6 
Mav 6 

lli67. 
May 1 

2 
3 
s 
3 
3 
3 
3 
3 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
5 
5 
5 
5 
5 
5 
5 
5 
6 
6 
0 
6 
6 
6 
6 

i.45a.m .__ 
0.45p.m _ _  
P . 2 1 1 ~ m . - -  
0 p . m  ....... 
9p.m .____. 

- 

I Fish. 

Ga$ 6 
Mag fi 
Jiay 7 
Nay 7 
Nay 7 

Fishery. l- Nale. 

1 0 p . m  .___.. 
10p.m _.___. 
l 0 p . m  ...... 
10D .In....-. 

Ship's gill.net. ........................................ 
Rei Bank ............................................ 
Gillera ................................................ 
Carpenter's Point .................................... 
Red Bank ___.__ .____. _____. . __. ____._ _ _ _ _  _ _  ~ _ _ _ _ _  
..... do .............................................. 
Carpenter's Point. .................................. 
Ked Bank. ............................................ 
Gillers ................................................ ..... do ................................................ 
..... a 0 .  ............................................... 
Giller ................................................ 
Gillers ................................................ 
Carpenter's Point ..................................... 
Xoohe's Shore.. ............... : ....................... 
Carpenter's Point _ _ _ _ _ _  __.. ___.._ _____. ._.__. . _ _  _ _  __.  
Gillers ................................................ 
. .-. .do. ............................................. 
1:ed Bank ............................................ 
Gilleru 

do 
do..  

..... do.. .............................................. 
... do .............................................. 

Carpenter's Point.. ................................... 
Gillers ..____ _ _  __ .  __. . - ~. . ~. . _ _ _ _ _ _  __. _ _ _ _ _  _ _ _ _  _. _ _ _ _ _ _  ...... do ................................................ 
...... do. ............................................... 
Red Bank and gillers ................................ 
Gillers ................................................ 
...... do ............................................... ...... do ............................................... 
Carpenter's Point and gillers .......................... 
Gillers ................................................ 
Rocbe's and gillers.. .................................. 
Gillem ................................................ 

---...do. ............................................... 
..--*.do .......... ~ ................................ ..... 

Shi f 'a gilI.net .......................................... 

................................................ 
..... ................................................ 
..... ............................................ 

N a y  I 
May I 
Nay t 
......... 

? 
5 
2 
1 
1 
5 

18 
7 
3 
3 
6 
2 
3 

10 
7 
5 
7 
6 
8 
7 
3 

15 
15 
11 
29 
1 
6 

15 
2 

28 
19 
10 
11 
9 
9 
8 

15 1.RUa.m 
1.30 i1.m _ _ _ .  
1.30 a. rn .__ 
7 p . m  
9p.m 
0.30p.m 
10 p.m .___.. 
9.30 p. m . . ~. 

__ 
Female. 

............. ._ __.. _ _ .  
May 6 ................ ................ ............. _ _ _ _ _ _  _.. _____. . ~. 

1 
1 
5 
2 
1 
1 
5 

18 
I 
3 
3 
6 
2 
3 

10 
7 
5 
7 
6 
R 
7 
3 

15 
15 

1 
I? 
2 
17 
15 

25 
II 
I[ 
11 

s 
$ 
6 

2 

1 

Eggs ob- 
tained. 

GO, 000 
62,000 

241,000 
30,000 
14.000 
55,000 

210,000 
564,000 
296.000 
102,000 
09. Ot.0 

291,000 
58,000 
90,000 

420,000 
161,000 
175,000 
252,000 
191,000 
310, no0 
220,000 
108,000 
442, olio 
61fi,OOO 
4F2,OOO 
Gi2,OOO 
5(i, 000 

2o:l,ooo 
77,000 

.514,000 
336,000 

9d,000 
672,000 
%a, ooo 
280.000 
456,000 
343,000 
420,000 
214, 000 

...................... l- ............ .... 
2.30a.m .... Mav 5 

i 3 0 a . m  _ _ _ _ I  Miv 6 

10p.m ..... Nay  ; 
1op.m ...... Mav 

Number 
h atohed. 

......... 

......... 
176,000 

46.000 
187,000 

250,000 

50, OGO 
li5,OOO 
50,000 
GO, 000 

375,000 

160,000 

130, 000 
292.000 
138. cot) 

25,000 
10,0(10 

490.000 

90,000 

125. on0 

200,000 

(9' 
3iS, 000 
553,000 

fl5.000 
376,000 

15,000 

......... 

........... 

........ 
65,000 .......... 

__._ __..- ~ 

.......... 

.......... 

.......... 

.......... 
51,000 

Fish or eggs dis- 
posed of. 

Number. 

fin. onn 
6P: 000 

li6.000 
25.000 
io. roo 
46, 000 

187. no0 
490,000 
250,000 
90, OU0 
50,000 

175, no0 
50,000 

V25,OOO 

2t 0,000 
130 ooa 

GO, 000 
3i5.000 

1GO.OOll 

29": 000 
138,000 .......... 
375,000 
553, on0 
375,000 
615,000 
45,000 

203,000 
77,000 

514,000 
336, 000 

65,000 
672,000 
6tiS. OOC 
280. OOC 
476, OOC 
343, ooc 
420, OM 

54' OOC 

- 
Date. 

May 2 

Ma4 5 
blay 5 
May 5 
hlay 5 
hlay 5 
Nay 5 
klas- 5 
Nag 5 
May 9 
Nay  0 
Mar 9 
May 9 
Nay 9 
M a 3  10 
bIny 10 
May 10 
M a y  10 
M:1y 10 
May 10 

May I1 
Nay  11 
N a y  11 
Hay 11 
Na? 11 
Mav (i 
May 6 
Nay  6 
Hay ti 
May 11 
Nay  7 
May 7 
Nag 7 
May 7 
May 7 
May 7 
M S Y  11 

Ua-y 2 

........ 

Where tixus- 
ferred to 

or deposited. 

nttwy Station. 

01th East Riwr. 
Do. 

Do. 
DO. 
DO. 
DO. 
Do. 
DO. 
Do. 
DO. 
U O .  

Do. 
Do. 

DO.  
Do. 
DO. 
DO. 
Do. 

no. 

assafias Hi\ er. 

D-. 
D O .  
D O .  

iorth East Wirer. 
asdafi m Pirer. 
,attery Station. 

Do. 
Do. 



7 
7 
7 
8 
I! 
9 
9 
9 
9 
9 

n anclall 

10 
1 
10 
10 
10 
10 
10 
10 
10 
10 
10 
11 
I 1  
11 
I 1  
II 
11 
11 
11 
11 
I1 
11 
12 
I? 
12 
12 
12 
13 
13 

loa+ 

13 
13 

-..._._.. 
May lti 
May 16 
Xay 10 
Map 10 
~ a y  17 

13 
14 
14 
14 
14 
14 
15 

____.. .  
20,000 

100,000 
125,000 
53,000 a q o w  

0 
9 

11 
2 
2 
2 
1 
2 
1 
6 
2 
4 
1 
ti 
2 
2 
3 
8 
5 
1 
D 
1 
1 
2 
1 
D 
i 

1 1  
4 
e 

1 2  
1: 
li 

1: 

li 
11 

c 
1 2  

1 E  
22 
1 
3 
7 
2 

10 

11 
2 
3 
2 
1 
2 
1 
ti 
2 
4 
1 

2 
11 
4 
3 

I? 
I D  
17 
10 
5 

11 
I? 

9 
13 

10 
22 
1 
3 
7 
2 

10 

1; 

Jar brol 

2m. 000 
259,000 
308, OOO 

i5, 000 
35,000 
50,000 
12,000 

235,000 
65,000 

I21 000 

110,000 
90,000 
45,000 
84, (HI0 

265.000 
19(i,000 
28,003 

280.000 
50, 00 
36, 000 
84, 000 
35,000 

L’38.000 
9s 000 

404 000 
127, LOU 
33,000 

285, 000 
tiJ,i, ouo 
511, UOU 
4i6 000 

651,000 

2z 

20: 630 

2FO: 000 

87, coo 
3G2.000 
400, 000 

312.000 
537.000 

553,900 
504,000 
31,000 

154,000 
242,000 
88,000 
553,000 

10 p. nr . _ _ _  _. 
10p.m .____ 
10p.m 
10a.m _ _ _ _ _  
8.30 p. m . . - 
8.30 p. m . _ _  
8.30 p. m . - - 
830p.m .__ 
10p.m ..... 
11p.m _ _ _ _ _  
’Lam _ _ _ _ _ _  
?.30a.m .__ 
2.30am .__ 
9.15p.m .__ 
9.15 p. m . _ _  
9.15p.m _ _ _  
9.15p.m _ _ _  
9.15 p m . . . 
9.15p.m _ _  
9.12 p. m . . ~ 

9.15 p. m . . ~ 

3 a m  ...... 
3 il m -. . - ~. 
3 a m  ...... 
3am. .____ 
9.30 p. m . _ _  
9 30 It. m . . ~ 

9.30p.m _ _  
9 30 p. m . . - 
9.30 p. Ill . . . 
9.30 p.m _ _  
9 20 p. m _ _  
12.30 3.m . 
10.30 p. IU . ~ 

10.30 p. m -. 
10.30 1’. m . . 
10.30 p. m -. 
1.15 a. m . . - 
11.30 p. m . . 
11.30 p. m . . 
11.30 p. m . . 
11.30p.m 
1.30 a. m . - - 
1lp.m .____ 
I1p.m ..... 
11 p. m . __. - 
11 p.m-..-.. 
12.50a.m ._ 

May 10 
Ma$ 10 
Mag 10 
Nay 11 
May 12 
May 12 
May 12 
Ma? 1.2 
May 12 
May 12 
May 12 
May 12 
May l” 
May 12 
May 12 
Nay 12 
Naj- 12 
May 12. 
Nay I2 

May 13 
Nay 13 
May 13 
M a y  13 
M i y  13 
May 13 
May 13 
May 13 
Nay  13 
May 13 
May 1J 
Ma$ 1:I 
Mag 14 
may 15 
May 15 
May 15 
Nay 15 
Na i  15 

Md.V 12 

20,000 
50, oon 
50,000 
20.000 
30; 000 
5,000 

175,000 
35,000 
‘io, 000 
13,000 
55,000 
70.000 
3r: 000 I 
65; 000 

215,000 
175,000 
20,000 

245.000 
40,000 

IO. 000 
Fd, 000 

27,000 
IF, 000 

lR,ObO 
320,000 
1UO,000 
24, GOO 

220,000 
500,000 
381.000 
419,003 
222 000 
43 ;  000 
50,000 

241,000 

65,000 
65,000 

-0, ouo 
50,000 
50, 000 
20,000 
30,000 
5,000 

175,000 

IO. 000 
13.000 
55,000 
70,000 
34,000 
65,000 

215, (00 
175,000 
20,000 

245,000 
40, 000 

I O ,  000 
2 i ,  000 

r8, 000 
320,000 
IOU, 000 
21,000 

220,OflO 
5C0, 600 
381,000 
419,000 
w, coo 
45.5, 000 
so, 000 

241,000 
4U6, 000 

154,000 
537, 000 

553,000 
504.000 
20,000 

100,000 
125, OOO 
53,000 

1;7.000 

?5’000 

?3,000 

I?, 000 

350,000 

May 11 
&fay 11 
May 11 
May U 
May 15 
May 15 
Nay I5 
May 15 
Ma\ 15 
Nab 15 
Maj- I> 
May 15 
May 15 
May 15 
May 15 
Mag 16 
Mai- 16 
May 16 
Mav io 
Ma; 16 
Nay :ti 
N3y 16 
May 1 G  
May 113 
Ma$ 16 
May 1ti 
Na? 16 
May 16 
Nay 16 
Nay 16 
May 16 
Xay lti 
May 17 
May 18 
Xay 18 
May 18 
Hay 18 
x a y  13 
Xay 14 

May 14 
May 14 

4 



TABLE III .-Rwd of sltad-hatchiag operations conducted by tke steamer Fish Hawk, +.--Coutinued. 

12.50 n.m ... 
1.30 n.m ..-. 
1.30a.111 .__. 
1.30a.m .._. 

Data 

I SS7. 
>ray 15 

IC 
ID 
1 G  
ID 
ID 
16 
16 
17 
17 
17 
17 
17 
17 

' 17 
18 
18 
18 
18 
18 
18 
16 
19 
19 

' 19 
19 
I9 
19 
19 
20 
20 
?O 
20 
20 
20 
20 
20 
21 
21 

Xay 17 
Xav 17 
Ma; 17 
Ma\, 18 

I 
j Fish. 

................................................ 
Carpenter's Point.. ..................................... 
GiUers.. ............................................... ...... do ................................................ 
...... do ................................................. 
 do .............................................. 
...... do ................................................ ...... do ................................................ ...... do .............................................. 
..... do ................................................ ...... do ............................................... 
..... do ................................................ ..... do ................................................ 
..... do ................................................ 
..... do ............................................ ..... do ................................................ 
..... do ................................................ 
Gillcr ............................................... 
 do .......................................... 
J.E. Ford ............................................ 
Gilleru. ............................................... 
 do do .............................................. 
.... a. .............................................. ..... do ............................................... ..... do ................................................ 
..... do ................................................ 
..... do .............................................. 
..... do ................................................ ..... do ............................................. 
... ..d 0 .  ............................................... P 

Fisherr. I-- Male. 

I 
I- 

1 

1n.m'. _..___ 
1 n . m  ..-. _.. 
l a m  ....... 
1.30 a. m ._. 

9 
6 
7 
3 

18 
7 
2 
2 
1 
2 
1 
3 

13 
5 

18 
:1 
1 
D 
1 
5 
3 

16 
1 
1 
1 

12 
9 
9 
8 

14 
1 
G 
2 
5 
7 

?4 
3 
1 

1 

May 16 
May 20 
X<y 20 
Mav 20 

0 
G 
7 
3 

18 
7 
2 
2 
1 
2 
I 
3 

13 
5 

18 
3 
1 
G 
1 
5 
3 

10 
I 
1 
1 

12 
9 
9 
8 

14 
1 
G ; 
7 
1 

24 
3 
1 

2a .m ....... 
9.43 p. m ... 
l l .45p.m ... 
2.30a.Iu ... 

Eggs ob- 
tained. 

&&ti 20 
May 20 
May 20 
hInv 20 

260,000 
230,000 
225,000 
llB, 000 
466.000 

9.30 p. w. .... 
0.381 p.ul ._ 
11.45 p. ni ... 
3 a. 111 ...... 
8 a. in .  . _____  
l ir  p. in _ _ _ _ _ _  
I0 p.ni _._.__ 
10 pm...... 
10 11.m _ _ _ _ _ _  
10 p.m ..... 
12.30ZL~l ... 
0.30p.m .... 
9.30 p. IU .... 
10 p. m _ _ _ _ _ _  
10 p. m ._.__. 
10 p.m .... 
10 p.m ...... 
11.50 p. in __. 
10.30 p. m _ _  . 
10.30 p. m . . 

9.30 p. 111 . . ~. 

mi no0 
69,000 
68,000 
35,000 
50,000 
18,000 
D6,OOO 

3". c00 

Nay 20 

Ma7 20 
?Jag 21 

? I  
Xay 21 
May 21 
X a y  21 

May 21 
May 31 

Xay 22 
May 22 
May 24 
Hay 22 
Afay 23 
May 23 
May 23 
May 23 
May 23 

x a y  20 

May 21 

May 22 

114; 000 
43H, 000 
105,000 

2%. 000 
29,000 

3j; 000 

391, no0 
14, OGO 
18,000 
52,000 

' 3il.000 

I N ,  000 
1?3.000 

231; 000 
26G, 008 
"OG, on0 
4i0. 000 
45,000 

200,000 
67,000 

178,000 
?40,000 
35,000 

703,000 
95, ow 
28,000 

- 
1.30 a. 111 ..-.I Gaj. i8 
10.30 p. m ... May 18 
10.30 D.  UI ... Mav 18 

Xumber 
1atrhod. 

-__ 

15.5, 000 
1 i3,  080 
135,000 
105,000 
300,000 
160,000 
80,000 
63,000 
30,000 
46,000 
15,000 
GO, 000 

303,000 
131,000 
403, no0 
i3,000 
19,000 

175,000 
20,oou 

126, 000 
40, 000 

28.5, 0U0 
IO, LOO 
15,000 
34,000 

li5,OOO 
120. 000 
120, 006 
100,000 
231,000 
30, 000 

121,000 
50,000 

130,000 
200,000 
2o.ou0 

406 0 0 

10,000 
30: 010 

Fish or eggs dis- 
posed of. 

I.i.i.000 
175,000 
1:;5,000 
105,000 
300,000 
1EO,000 
nu. ooo 
63; 00: 
30,000 
45, aoo 
15. oao 
tin, 000 

303,000 
134.000 
4lJ3, 0co 
75,000 
I ! )  itno 

14,5, Ik6 
105. 000 
15, ou0 

40,000 
06J 060 
10,000 
15,000 
34, 000 

173, 000 
1"0,000 
100,000 
100,000 
231,000 
30,000 

1?1,000 
50,600 
136. 000 
200; 000 

PPP, 000 
20,000 

JO,000 
10,000 

- 
Date. 

Winere trans- 
ferred to 

or cleposited. 

lhester Rimr 
iorth East Eiror. 

Do. 
Do. 
D O .  
Do. 
DO. 
DO. 
Do. 
330. 
Do 
Do. 
DO. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
DO. 
Do. 
DO. 
Do. 
D O .  
Do. 
Do. 
Do. 
D O .  
Do 
DO. 
Do. 
DO 
Do. 
Do. 
Do. 
Dll 
Do. 
Do. 



124, OM) 
94,000 

112,000 
147,000 
33,000 
68,000 
81,000 
70,000 

116,000 
114.000 
15,000 
9,000 

5 
, 3  

5 
G 
1 
3 
3 
6 
8 
3 
1 
1 
3 

909 
_-- 

... 
10.30 p. m . . - 
10.30 p. m 
10.30 p. m ... 
11.45 p. m ... 
11.45p.m ... 
31.4.5 p. m . . 
11.45 p. m ... 
11.20p.m . 
11.20p.m ... 
11.20p.m ._ 
11 p.m ._._.. 
11 p m  .... 

21 ...... a0 ................................................ 
21 ...... ao ................................................ 
21 --:--.do ................................................ 
21 ... ..do ............................................... 

M a y  23 
May 23 
Mnv 23 
Nay 23 
May 23 
Maj- 23 

Nay 24 
May 24 
May 24 
Mar 25 
May 25 

......... 

5 
3 
5 
G 

......... 

49,00@ 
30, 000 
3.5,oon 
57,000 
16,000 
25.000 
(*) 
$5,000 
(0,  ooo 
60,000 
15,000 
9,000 

........... 

ed ; improper impregnation. 

49,000 
30. no0 
35,000 
57, (I00 
15,000 
25,000 

45, 000 
70, on0 
60,000 
15,000 
0.000 

54,000 

........... 

------ 

Itfay 2.5 
May 25 
May 25 
May 25 
Mav 25 

Do. 
Do. 
Do. 
Do. 
Do. 

Ma' 25 1 Do. ' 

21 
21 
21 
-22 
22 
22 
23 
23 
25 

... ..I ................. 
Mav 2.5 IXorth East River. 
May "R 1 Do. 
May 2.5 1 Do. 
May 2F iRattt,qy Station. 
May 26 1 Do. 

Giller ............................................... 1 
...... do ................................................ 1 3  
Gille rs ................................................. 3 
...... do ................................................ ti 
..... do ................................................ 8 
...... do .............................................. ' 3 ...... an ................................................ ~ 1 

do 1 1 ...... do .............................................. 1 3 
...... ............................................. 

-- , Total ............................................ : 909 
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31.-EXPERIMENTAL HYGIENE-OBRERVATIONB ON TIRE R E D  
R L E S R  O F  TI1E CODFIYIL” 

B y  Dr. ALEXANDRE LAYET. 

[Report made to the Mayor of Bordenux.] 

Fish-dealers acknowledge that tlle redness i n  codfish has only recently 
made its appearance, and attribute it to the use of Mediterranean salt. 
This leads us to a consideration of the methods of preserving fish bg 
salting it, and of the influence which the degree of salting may have ou 
the clerelopruent of parasitic germs in albuminous substances. Practi- 
cal observations have revealed certaiu facts which appear to show the 
influence of the method of salting 011 the appearance of paraitic germs 
in such substances as the red flesh of the codfish imd the Norwegian 
sardines; and facts brought out by actual exporiments have proved 
that sea-salthas aninfluenceon the tlerelopment of sucli germs J‘liquel 
has shown conclusively that in proportion to the quautity of salt used 
in preserving articles of food, parasites appear i i i  greater or less quan- 
t i ty ; a certain proportion of salt f’avors their evolution, whilst a i iotht~ 
proportion entirely prevents it. 

On the other hand, facts gathered from actual obswvatioii relating 
exclusively to the sanitary side of the question, show that there hare’ 
been actual cases of poisoning from codfish which liatl become changed 
without turning ret1 or by turning red. Tlie cases of poisoning by 
changed codfish which had not turned red are among thc earliest lcnown 
and the most common j whilst the cases whore t h e  codfish I!ad turned 
red are verx rare. The first cases of this are those reported 1)y Dr. 
Bertherand, of Algiers, iu January, 1SS4. The hxgienic commissioii of 
Algiers hat1 recognized the necessity of withdrawing the red co~lfidh 
fronl the market. This is the only precedent wliicli can be quoteil. 

A ~ecor:cl case produccd by red. codfisli is that reported by Mr. Beren. 
ger P&aucl, where 200 of tlle 380 men composing the crew of the man- 
of-mnr Vengeance, a t  Lorient, became mom or less serioiisly jndisposed 
after liavirig eaten codfish from the iiaval provision bureau (October, 
1884). This fact liasprobwbly drawn special attention to tlie red codfish 
and has caused t h e  recent prohibitory measure. 

The cases of indisposition caused by partaking of spoiled cotlfidi re- 
semble in every particular those produced by using animal h o d  which 
has undergone a cert&in degree of decomposition. We irirmiiibly find 
the same series of gastro.intestina1, cholera like symptoms, accompanied 
by more or less clearly defined disturbances of the nervous sgstem. It 
is generally agreed that these symptoms are caused by the formation 
in articles of food of w poisonous alkaloid. Briegcr (1584-1885), who has 

* “HygiBne ExpCimentale. Bote BUT le vouge de la iKoriie.ll From Recue Sanilairt? de 
Bordeatrx et de la Province, April 25, 1836. Tmrirlnted by IIERMAN JACOI?SOK. 
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made esperimeutal researches regarding such alkaloids (ptoniahe) (le- 
veloped in spoiled codfish, has discoreml‘iu such fish, besides the alka- 
loids generttlly f‘oiiud iu decayed animal articles of food, a particular 
kind ofptoviai’rte, the gadinine. Other authors, amorig thein Aurep and 
Boclilisch (1SS5), have also made an investigation of the ptonzdine found 
in tho decayed flesh of fish. 
As regards the red codfish, it slioulcl be stated that the reports on 

cases of indisposition caused by red codfish also make mention of a 
putrid odor of the flesh, of its softeui~ig, and its tentlencx to cruinble 
to pieces. Tho red coil fish Rliicli proclucecl these cases of indisposition 
mas certainly spoiled, tho  s~iuptoins observed being those produced by 
animal articles of food which to :L certiaiii degree had become decom- 
posed j but tho redness has beeii gireu as tho cause only in  as far as 
oue has beeti led to consider i t  as Fawring a change of theflesh of the 
codfisli. It may, however, bo asked if this redriess does not also show 
itself in codfish whose flesh is souuil j aail, iu our opiniou, this is geu- 
erdly the case. The reduess is really a11 cstcrual pheuomcuon. Among 
a large number of codfish in which reduess had shown itself there mere 
found, just as among codfish which showed no redness, sound, compar- 
atirely B O L I U ~ ,  and spoiled fish. 

These are the first results of iuvestigations made by us at the labo- 
ratory of hygiene of the Medical School, assisted by BIr. ArtigAlas, 
professor at this school, aucl Ah-. G. PerrB, saperjute~idciit of histolog- 
ical experiments. 

This first report is confined to tho nature of t4e red color of the cod- 
fish, to the manner in which i t  spreiuis on the surflace and inside the 
tissues, and to the relations which may exist betmeen the pfeseiice of 
this red color in the interstices lretweeu the bundles of muscles and the 
chauge or decay observed in these buiitlles. 

Tho only obscrvatiou Iruown to soieiico as regards the iiature of the 
red color it1 the coclfieli was runtlc? bx Nr. AIBgiiin,\;~ distiuguislied ail- 
thority on micrograplig, to wliom Mr. Jhrtheralicl had forwarrted sam- 
ples of tho red codfish which had caused the cases of .inclispositioti a t  ‘ 
Algiers iu 1SS4. Mr. ATBgniii considers tho redness as a ft111gus growth 
of the family of tlic ‘+’rotomycdtes,” arid of the ~ a r i e t y  “Coniotheciuiw.” 
Tho chwacteristics attributed by him to these minuta orgariisr~is are 
the following : “Round spores of ai very pale rofio color, with granular 
contents, and a small bcrucl measuriug from sis  to  ten thousandths of 
a millimeter in diameter j the Iargest of these spores are divided iuto 
two or four equal parts, which become uew spores; a short mycelium, 
hardly discernible, in most of these climi~~utivc spores.” 

We should add, from a practical poiut of view, that ueitiier Mr. 
M6guin nor tho other persous who hare studied the sauitary side of 
this question have macle 1)ractical exparirnen ts by mrtkiiig animals 
eat of red codfish. We must S ~ J ’  tho saine as regards ourselves. 



92 BULLETIN OF THE UNIT'ED STATES FISH COMMISSION. 

htr. Bereuger-FBraud, in his very remarkable clinical exaniiuatiou of 
the cases of indisposition observed at  Lorient among the crew of the 
Vengeance, has uot made any personal investigation of the nature of 
the red codfish. Re attributes it, according, as lie states, to the Sew 
authors mho limo occupied themselves with this question, to the pres. 
ence of a small fungus, tho Penicillium roseum. But, to begiu with, 
what is this Peaicillizcrn roseum t In the iuvestiga tions macle by u s  at  
the laboratory of hygiene a t  the Medical School of Bordeaux we inade 
strenuous efforts to throw aside all preconceived notions and to de. 
scribe only what we had occasion to personally observe. 

The question before us was really not so much to specify tho nature 
of tho small organisins which constitute the redness of the codfish as 
to determine the conditions of their presence iu the different samples of 
codfish submitted t,o 11s for examination. In inaking a gerieral osanii- 
nation of the redness in articles of food, wc find that the small organ- 
isms containing erythrogen found iu articles of food occur in  greatly 
varying forms, from t h e  Micrococcus prodigiosus corninon in albuminous 
and amylaceous articles of food, to the iiuinerous Bacilles erystrospores 
found in decayiug albuminous substances, arid from the isolated 
micrococcus to the composite forms, composed of two, three, or four 

1 elements, like the Micrococcux auyantius, or the gelatinous aggrega- 
tions composed of numerous elements, like tho Bacterium rubescem. 

The red on the surface of the codfish shows itself in  the shape of 
granular matter, developing in moist streaks in the folds and  furrows or 
mingling with tho outer layer of salt, as may be observed especially in 
the kind. of codfish called " green codfish." I n  hying bare the lower 
layers one finds absolutely no redness in the flesh. 

On tlie dry codtish, that which belongs to the large red kind, for in- 
Gtauce, the colored matter shows itself on the surface in diEused f'orins 
of a whitish and rosy appearance ; and when tho outer layer has been 
remove(], i t  is found again in the form of an infiltration in the inter. 
stices between the bundles of' muscles and liaviiig a briglit blood-red 
color. In cuttiug into the codfish we find these red infiltrations in all 
the fissures, clepressions, and interstices, more par ticularly in the inter- 
osseous arid latero-vertebral furrows. I t  is this condition of beiug 
ilmost entirely penetrated by the red color which gives lo  the dfy cod- 
fish, when held before a bright light;, a very*marked rosy transparency. 

In  examining the red substance under the microscope we fiud, after 
it has been dissolved in water or glyceriua, that i t  is composed of (1) 
orystals of sea-salt ; (2) lanceolate lainella; (3) 3 granular substsuce ; 
(4) muscular elements j (5) special elements, which me shall describe 
below. 

( 1 )  Tlie crystals of sea-salt do not show anything of special interest; 
by the sitlo of them we find some rusty fragmeuts which appear to be- 
long to the particles of iron soinetiiues fontid among sea-salt. 
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(2) The lanceolate lainella originate in cavities found in  the layer of 
codfish imu~ediately underneath the red part. These cavities where the 
lamella develop aro fortned at the expense of the muscular tissue. The 
1amell;e are colored by carmine ; they are t h e  result of ;t transforrnation 
of tlie muscle. They are certainly not composed of a fatty substance, 
for they do not turn black by an application of osmic acid, and even in 
muscles which were cut and to which this acid was applied, the 
cavities inclosing the 1;lmcllm romaiued light whilst the muscular sub- 
stance of the codfish turned completely black. This coloring of the 
nluscle of the codfish is caused by its being impregnated with an oily 
substance. 

These cavities, when beginning to form, are entirely filled with la- 
mella; h te r  when they iucrease in size they begin to open out inalevel 
with tho red whicli entors t8hetu, and their center becomes grsnnlsr. 
Br the side of these cavities others aro fouiid which are empty and 
which loolc as if they had been cut with a slmp instrument. They are 
scattered throughout the  entire tissue of the codfish, both in thaL por- 
tion which comes in contact with the red and in that which is next to 
the skin. 

(3) The granular substance appears to be composed of detritus mixed 
with elements in which three or niore form a sort of an organisin, and 
with the special elements which we are going to degcriba. The color of 
this substance is light yellowish. 
(4) The muscular elenients terminate in irregular borders of a granu- 

lar nature, which appear corroded. They are probably the result of the 
breaking of the muscular tissue consequeut upon the growth of tho cav. 
ities filled with lamellm and a granular substance. These muscular ele- 
ments have preserved their striation. They float in the liquid produced 
by decomposition, and probably aid in forming the granular substance 
described above. 

(5) We nom come to the description of the special elements which 
enter into the composition of the red, properly so called. Theso elements 
approach, as to form, the elements called sarcodes, found in decaying 
substances but also in sound substances. They represent quarters of 
a sphere united by a oommon diameter. There are soine in wliioh tho 
sogmeqtation of ouo-half of the sphere has not taken place, and which 
therefore show the form of two quarters of a sphere and a half-sphere 
joined on the flat side, whilst others are two half-spheres, whose segmen- 
tation is not complete. These elements ere refringent, and appear at 
first sight to be homogeneous: When dissolved, however, or rather when 
brought into contact with ;l solation of osiuic acid (1 per cent. of acid), 
each elomont assumes a brown color, ;md spherical griinulations make 
their appearance and a double outliue. 

Taken separately, each of these elements is transparent and c010r~es6, 
but when grouped i n  masses forming several layers it cau easily be 
rjeeh that the center of the mass is of R rosy color, the density of the 
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mass increasiilg from the peripherygto the center. The color would, 
tberefore, appear to be due to the greater or less quantity of these ele- 
ments in the mass. 

But wc deerncd it proper to ask whether the mass of granulations 
properly so called did not aid in producing the red color. One of our 
number thought that the red was formed exclusively by sarcoid ale. 
meuts. He ascertained in fact that there was no red granular mass 
without sarcoid elements, while a' inass composed solely of these ole- 
ments was invariably found to be niore or less red. This is, however, 
still a snbject of controversy between US, am1 ~e tliereforu reserve our 
final opiniop on this point. 

From the preceding facts, and following the micrographic examina- 
tion, we have arrived at  the following conclusions : 

(1) There are on the surface of the codfish, tainted with redness iu 
tho interstices between t h e  superficial muscular bundles, special Organ 
.isms of a vegetable nature which constitute the coloring eIements. 

(a)  These elernelits are found iii inasses together with granular s u b  
stance composed of single or double grains, zooids :bud detritus. 

(3) These colored inasses becollie denser when i u  close proximity to 
the salt crystals, appear together with them in the interstices between 
the muscular bundles, and fill the small cavities which \TO liave de- 
scribed when tliese opeu on ;t level with them. 

An important Iioiut to be elucidated was whether in the sound cod- 
fish, without red, the cavities above described could be found. It 
was easy to ascertain this. Cuts macle i n  a codfish of this lrincl re- 
vealed the cavities formed of ray.lilre lamella, and mora or less filled 
with detritus. They are found, as in the red codfish, in the first ven- 
tra1 muscular lajer in the shape of grains rtiaking a screeching noise 
uIlder the glass plate when the preparation is pressed. 

This kind of corrosion of the muscular fibers must therefore be at- 
tributed to an entirely different cause than th3 presence of the red. 16  
is probably a normal production in the codfish caused by the salting' 
process. 

In  the codfish tainted by the red no other change is observed in the 
muscular tissue except this formati011 of SIML~I cavities which are found 
in  the salt, the white and sound codfish, only the red finally penetrates 
the fish, cotltinues to clevelop, aucl gains i n  strength. 

To s u m  up, it appears from this first series of experiffleiits made by 
us that the red in  itself cannot be considered as thu cause of indisposi- 
tion produced by spoiled codfish, and that the poisonous character of 
the codfish depends entirely on the state of its putrid decomposition. 

In  future reports me propose to give the resolt of our researches re- 
garding the experiinental culture of the diniinutive organism which 
constitutes the red in the codfish, regarding its transmission and its de. 
velopment in souuci and decayed codfish, and regarding tho various 
conditions (saltiug, packing, storiitg) which, from a practical point of 
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view,’may serve to protect the  codfish agqiust the derelopment of the 
red.” 

We cannot a t  presbnt cityell m y  loiiger 011 this side of the question, 
for, as we have already stated, we shall im a future report give the re- 
sults of our iuvestigatious regarding the diftereut methods of salting, 
the examination of the difterent kinds of salt used, t h e  packing and 
storing of the codfish. We shall merely state regarding the naturh of 
the small organism composing the rod in the codfish that me hare 
never yet found the slightest trace of a mycelium. We therefore do 
not believe that i t  is a fungus, not even oue of the family of the Dis- 
comycetes, like the Protomyces for instance. It is doubtless an alga, but 
it is a n  opeu question whether it is a Beggiatoa of the family of the 
Nostocacem, like the Olatlwocystis, which Mr. Farlom considers as the 
cause of the red in the codfish. 

BORDEAUX, PRANCE, illarch 24, 18SG. 

SB.-HEYORT ’OW OYEHATIONLil A T  T H E  S H A D - U A T e U I N G  BTATION 
ON B A T T E R Y  I S L A N D ,  N E A K  IKAVRE D E  G R A C E ,  MD., DURINU 
THE S E A O O N  O W  1 8 8 V .  

B y  W. de C .  RAVENEL.  

Suporintmdent of L’attwjj Slalioit. 

Active operations in tlie productiou of youilg shad were very muoh 
de la~ed  by strong freshets i n  the Susquehanna River and exceedingly 
cold weather, but preparations had been coinpleted for the work sotne 
time before eggs could be obtained. I t  was riot until April 26 that the 
first spawn was taken, and this was of inferior quality on account of low 
tempcmture, &c. It will be proper to say, therefore, that the season 
opened on May 1. 

Tho seine operated in previous yearm was not uved thim 8eas011, a8 its 
results were not in proportiou to t h e  expenditures conuected there- 

* Our attention has been callecl to au article published in  the Imparcial, of Madrid, 
of the 20th March, in which i t  is stated that  t30me gears &go, in 1878, a rod coloring of 
the groou and dry codfish was, dur ing  summer, observed et Cloucester and at other 
places in the Uuited States. The Fish Comlnissiou requested Prof. W. G.  Farlom to 
inquire into the causes of this coloriug. Professor E’arlow found (Fish Commission 
Report. 1878, page 939) that  it is due to the presence Of C~uth?*oaystia ‘~*oseoqwsidna. 
"After havingobscrved,” the writer of the article in the Imparcial goes ou to asy, ( (  that  
this hnrtful vegetable growth was found on all the ~ a l l s  and boards of the saltcries and 
ou all tho vvoodon irnplcnieuts used in them, it was considered safe to assun~o that  only 
the salt could be the me&ns of its tricnsmission.” Tho Cndia salts, which have a light 
ro8e-color, werc examiued, end after this examiuatiou Profcssor Farlow arrived at 
this conolusiou : I‘ That the imported Cadia salt is impreguated with a largo quantity 
of C h h r o q s t i e ,  end that this plant develops ou the  codfish when the temperature is 
favorable.” The Imparcid bBCOluO8 a h I n e d  at this statement, and fuars that the 
Spanish salts, which iu America are all lruowu by tho uame of Cildia salts, may lose 
their reputation. 
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with and as much dissatisfaction was expressed a t  its use by the 
neighboring fishermen. 

On account of the limited means at  our disposal i t  was impossible to 
engage the force adequate for the work. Hence the steamers lq’ish 
Hawk and Halcyon mere sent to the station to assist in hatching opera- 
tions. These vessels were utilized iii securing spawn from the gill.nets 
on the eastern side of the Bay. 

The Fish Hawk operated in this manner until May 2, when, finding 
the prospects so farorable, she proceeded to Bull Mountain and 
anchored, where she continued independent operatfions until the work 
ceased. During the season this vessel transferred to Battery Station 
1,330,000 shad eggs. 

ThoHalcyon made daily trips to the eastward, leaving the statiou in the 
evening and returning early tlie next morniug. There were 8,403,000 
eggs transferred to the station by this vessel. The Haloyon 1v:ls also 
utilized in t h e  shipment of shad fry to tho Chester, Elk, and SassafraB 
Rivers. An accident to her wheel, which necessitated a trip to Balti- 
more for repairs, suspended her operations for a Sew days, bnt on her 
return to the station the daily trips for spawn and the shipment of shad 
fry were resumed and coutinued uutil May 21, when the steamer was as- 
signed to other duty. During the season the Halcyon deposited about 
3,000,000 young shad iu the rivers named. 

Marketable shad were very abundant this spring, t h e  run being 
greater than has been known for many years. One Gshing float secured 
as many as 47,000 shad. 

Only four spawn-takers and two men for handling the stationary gill- 
net for catching ripe male shad had been engaged, and this small force 

The number recommended was 
forty, but lack of fiinds prevented their employment. In  order to sup- 
ply the deficiency, a detail of twenty-one men from the steamer Alba- 
tross, accompanied by an officer, was Sent to the station. This action 
mas made possible by the laying up of that vessel to receive new boil- 
ers, The men, however, did not arrive a t  tho station until May 10. 
Had they reported for duty ten days earlier, the result of the season’s 
work would have been much larger, as they proved apt and soon learned 
to take spawn successfully. 

The abundance of ripe shad is illustrated by the fact that on o m  
night (May 7) five of the station boats secured four n1illions of egg8, 
one of them obtaining as many as 1,300,000. All of the fishermen were 
a8 successful as the one8 wliose fish wercoverhauled, but i t  wss impos- 
sible for the few men to attend them in time to get the spawn frcm tho 
fish while they mere alive-and this was tho case night after night, 

Tho hatching operations were under the charge of Rlr. Win. P. Sauer- 
hog, assisted by three trained experts, under whose careful handling 
the eggs usually hatched successfully. Upon three occasions very se- 
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vere losses of eggs were suffered, 1,500,000 being lost on one occasion, 
and 500,000 on two others. The eggs of the first lot were taken by 
our most skillful spawn-takers, and appeared souud and healthy when 
placed in the hatching cones, but soon died. No cause can be ascribed 
for this loss. The second and third lots were lost from defective ar- 
rangements of the water-pipe in the hatching house. 

As will be seen by reference to the accompanying tables, the station 
received during the season 60,569,000 eggs, from which 42,712,000 shad 
fry were hatched, and 918,000 eggs were transferred to cor No. 3. Of 
those hatched, 11,850,000 were placed in the waters around the station 
and 20,882,001) were shipped to other points. The table of' distribution 
will give in detail the disposition of the shad fry. 

It is evident that the work of the station is limited only by the mean8 
at its disposal, and that it would be easy to obtain 125,000,000 eggs. 
This season's work was accomplished without visiting any of the fishing 
floats or shoreu and without covering the ground occupied by the Fish 
Hawk. 

BATTERY STATION, June 5,1887. 

Wilmingtun ..... . . ...._. . -. . 
Seaford ._.. . . . _ _  ._. ._ _ _  .-. . _. 
Middletown ..... . -. _. ._. . --. 
Clayton and Morton . . . . . . - . . 
Dover and Belton . . - . . . . . . -. 
Milford and Ellendale. .. - -. . 
Millaborough . ._. . . . . . . . . . . . . 
Wilurington . --. . . . . . . . . . . - -. 
Seaford . . . _. . . . . . -. .. . . . -. - -. 
Gactorsvflle ...._. ._.... ._.... 
Reaaoa . . -. -. . . . . . . . . . . . . . -. . 

TABLE I.-Statonionl of 8hipinmtsl of 8Lad fry i i~ade from Battery Station, Havro de 
Graoo, Zd.,  in Hay  aiid Jurq 1887. 

Brandywino River. .... .. . -. . May 10 
Nantiooke Rivor. ..._. . ._. ._. May 11 
Creeks. .. . . .. . . . . . -. _. . .. ._ .. May 10 .-.... do . - -. . -. . . . . . . . . . . __. -. . .-.do . . . ...... do . -. . . . . -. . -. . . . . -. . . -. . ... do . . . . . . . ..do . . . . -. . . -. -. . . __. . . . . . .-.do . . . 
Indian River . . . . . . . . . . . . . . . . . -- .do . . . 
Brandywino Rivor. . . . . . . . - -. May 21 
Nanticoko River.. . . . - -. . . - _. May 28 
Etownh River ......__. ...... June 5 
Oostouaula Rivor. -. . . . . . . . -. . . . .do . . . 

State. 

Delaware . . . -. 

Louisville . .. . - .. . .. . . . .. ._ .. Ohio River . .. - .- .-. . .. .-. . .- 
Elkton.. . . -. . . - -. . -. . . . . . . . . ./ Elk River . . . . . ._ -. . -. . . _. . . . 
Bush River.. . . . . . . . . . . . . . . . . Bush Xiver . . -. . . . -. . . - -. . - . . 
Gunpowder.. ._ .. ._.. .. ..._ .. Gunpowder River. .. .-. . . . . . 
Relay Station.. .. ...___ .._... Patapaco River. - .. ...... . .-. 
Cheatertown. ..__.. . .._.. . ._. Cheater Rivor ..-. ..--... . .-. 
Hillsborou F h  . . . . . . . . . . . -. -. . Tuokahoe Rrvor . . . - . . . . . . . . . 
North Em% .._... ..._.. ...... North East River. - .. . .-.. ._. 
Port Deposit ..._. . . _. __. . . _. Susqnohauua River. --. ._. . .. 
Battery Station. _. . . . . -. . . . -. ..-... do . . -. . . . . . . - - -. . . ~. . . . . 
Whaleyavillo .__ ._. . . -. _. . . - Pooomoke River.. . . . . . . . . . -. 
Dlghton ._.... . ...... . . . . . . _. Taunton River. .... .. . . _. . . . . 
Harrisburg.. . . _. . . . . . . . -. . SuscluehtbUna River.. . - -. . __. 
Sundry plaoos . . . . -. . . -. . . . . . ...... do . . . . . . -. . . . . . . . -. . . -. . 

Georgia. . . . . . . 
Kentuok .... 
=rglan$ ..... Ma 30 . . -. 10 . . . 

.-..do . . . 

. . . .do . . . 
May 26 
May 10 . . . .a0 . . . .... do . _. . ... do . . 
. . . .do . . . 
May 10 
May 24 
Ma 20 
. . . . i o  . . . 

I Maasaohuaetts. 
Pennsylvania.. 

Total .... 

2 200 oon 
a: 200: 000 

150.000 
160' 000 

I 1 5 d O O O  
150,000 
400.000 

1,924; 000 
1.400.000 -, ~ 

460; 000 
1 OB0 000 

a. 000.000 
1: 016: 000 

' olio: 000 
745; 000 
300,000 
400,000 

3,400,000 ' 
000.000 
020: no0 

13 OOj'OOb 
1' 804 OD0 
1: 600: 000 
1.500. 0oU 
1; 8.20; 000 --- .................. ~ ........ ...l...-...---....-... ............. I .......... I 42,050,000 

A more detailotloooouut of thew ah1 mouta, tho h 8 0 S  in trauait, &o., will bo found h tho Ceyort 
of 8had Diatributiou for 1887, by Mara\all MoDoneld. 

BULL. U. S. F. U. 87-7 



TABLE 11.-Record of meteorological 058ervationr made ut Battery Station, Naryland, from April 27 lo Jane 3,1881, by Williorn P. Sauerhoff. 

Clear ... 
Muddy 
..do ...... . .do ...... 
Clear ..... 
-.do ...... 
..do .... 
..do ...... . .do ...... 
-.do ...... 
 do ....... 
Muddy ... do .... 
.. .do ...... ... do .... 
.. .do ..... 

D&@. 

Ebb .... Flood..: Ebb .... ... .do .... .-.do ...... .do .... 
.do .... .-.do ...... .do .... 
.do ...... .do ..... -.do .... 
.do ...... .do ...... .‘do .... 
.do .... .-.do .... Flood.. . 

Flood ... Ebb ___. High ... 
.dO .... .-.do .... Flood ... 
.do ...... .do .. : .. .do .... 
.do ...... .do ... : .. .do .... 
do ...... .do ... ; .. .do .... ... .do ....  do do ...... :do :-. . 

.,.do ...... do ....... do .... 
.do .: .. Elood ... Ebb .... 

Ebb ....... do ........ do :... 
.do ....... do ...... .do .... 

1887. 
Apr. 27 . 2d 

29 
30 

._.do .. ..lI-.do ....... 

.. .do . :. .... do .... .. .do ...... .do ....... 
Clear : .. _..do ...... 

._.do .1.. .. .do ....... ... do .... Elobd. .. 

.. .do ...... .do .... 

.. .do .... .-.do ....... 
 do do .... __.do ...... 
... do ....... do ....... .. .do .... __.do .... 
... do .... __.do ...... 
... do .... Ebb .... 
._ .do .... :..do ....... 
.. do.*- .  ... do .... 
Muddy ... .do .... 
... do ....... do .... 
... do ~ ~ - .  ... do ....... ... do .... ;..do.... 

May 1 
2 
3 
4 
5 
6 

do . ..: ..:do .... 
..-do ...... %do :. .. 

do ...... $0 i ... 
du:. -.: .. .‘do .... 
do .. .: .. .do .... 

Ebb .... Flood ... 
 do ...... .do .... 

do .... --.do .... 
.do ...... :do .... 
do _ _ _ 1  ... do 

.:.do ... : .. .do .... 
do ....... do .... 

Flood ... Ebb .... 
do ___: .. .ao .... 

..,.do .... ..:do+ ... 

.:.do.. . ., .. :do .... 
do ... : ..,do .... 

.>.do...; :-:do:-.. 

.: do .... ..:do:.-. 

7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
21 
25 
26 
27 
2E 
29 
3U 
31 

Cloudy . 
..do _ _ _  
. .do ...... 
Hazy _.. 
Clear ... 
~ .do - - -. . .do ... 
. .do ...... . .do ...... 
Clohdy . 
..do .... .. do ...... 
. .do .... 
..do .__. 
Clear ..... 
-.do ....... 
Hazy . _ _  
Cloar ..... 
..do .... 
Cloudy 
Clear ... 
Cloudy . 
Clear ..... 
. do ..... 
Clohdy 
Clear ... 
..do .... 
Cloudy . 
Clesr ... 
Cloudy 
Clear ..... 
Cloudy . 
. .do .... 
H&y .... 
Cloudy. 

Tempera- 
ture of air. 

Hazy ... Hazy ... 
Cloudy . Gloudy 

.do ...... .do ... 
Hazy _._ Clesr.. 
Clear ... Cloudv 
Closdy . Clear :. 
Clear ..... .do ... 

.do ...... .do ... 

.do ...... do ... 
..do .... Cloudy 
Cloudy .... do ... 
.do . 1 .... .do ... 

 do ...... .do ... 
C l w  ._. Clear.. 

.de .  ..... :do ... 
do ....... do ... 

._ do _ _ _ _  __.do .__ 
.do .... Cloudy 

Cloudy . Clear.. .... do .... Cloudy 
Clear ... Clear.. 

-..do ...... .do ... 
do ...... .do ... 

.do ...... .do ... 
.. .do ...... .do ... 
Hazy ...... do ... 
Cle ar... ..,do ... 
Cloudy .... do ... 
Clear. .. Cloudy 

.... do ...... .do ... 
do ...I .. do ... 

Cloudy ... .do ... 
Clear .. : .. .do ... 
..do.. .. Clear .. 
Cloddy . Cloudy 

- 
a 
d 
W - 
0 

50 
54 
55 
50 
5u 
58 
01 
65 
66 
62 
65 
62 
60 
61 
64 
70 
635 
67 
66 
67 
67 
%5 
64 
68 
69 
70 
68 
73 
go 

56 
63 

2 

E 

- 

fl  
2 - 
0 

5s 
55 
52 
53 
61 
E4 
69 
69 
70 
80 
7li 
62 
65 
6+ 
71 
72 
65 
75 
72 
71 
74 
76 
58 
79 
75 
76 
75 
75 

633 
63 
63 
65 
64 

E? I I  

- 
a 
k 
0 - 
G 

57 
56 
51 
50 
GO 
60 
70 
72 
68 
70 
68 
64 
65 
65 
71 
72 
65 
69 
73 
71 
ti9 
76 
74 
75 
76 
77 
74 
72 
68 
67 
63 
63 
64 
62 
62 

,pf”,”::e Directionof wind. I 
1 vater. 

- 

a 
6 
W - 
0 

51 
53 
54 
51 
50, 
53 
56 
60 
62 
61 
64 
64 
63 
64 
64 
65 
64 
f35 
65 
65 
65 
68 
67 
70 
73 
72 
53 
73 
’i2 
73 

67 
65 
66 
65 

n 

-- 
s. sw. 
S .  SE. 
NW. W. 
NW. NW. s. sw. 
NE. SW. s. ...... 
SE. ...... 
N. E. 
S. SE. 
SE. SE. 
E. E. 
NE. SE. 
Nm. .-_-. s. sw. s. sm. 
SE. S. 
- _. SE. 
SE. SE. 
S .  SE. s. sm. s. SE. 
SE. _ _ _ _ _  
s. sw. sw. sw. 
SE. SW. sw. m. s. s. s. sw. 
NW. NW. 
NW. NW. 
Nw. N. 
NE. s. 
S. SE. 
SE. SE. 

Intensity of wind. 

Light.. ... Light ..... Light ..... 
..do .__._. Fresh .._.. Fm& .___. 
Freah.. ... Strong ....... do ...... . .do ...... ._.do :... ..... do ...... 
Li h t  ..... Fresh ..... Light ..... 
..go ...... Light. ....... do ...... 
. .do .... i. .. .do ...... Calm ..... 
Calm ..... Calm ........ do ...... 

ight ____. Li h t  Li ht  _._.. 
do : .__._ - - . to  .:::I: ..:io ____.. 

. .do ........ .do ......... .do ...... 
Fresh.. ... Fresh.. ... Fresh. .. .: 
._.do ...... .-.do ...... Li ht 
Light. _ _  . . , Light ~. . d m  : : 11, 
Calm ..... .-.do ...... Li h t  .... 
Fresh. ....... do ......... do ...... 
Light ..... Calm. ..... eesh.  ... 
... clo ...... Light ........ do ...... 
... do ......... do ......... do ...... 
Calm ....... .do ...... Light. ... 
Light.. ... --.do ......... do ..... 
Cahn ........ do ...... Calm .... ,?pa---. ... do ...... Light-.-- 

o ......... do ......... do ..... 
..do ......... do ......... do ..... 
..do ........ .do ...... F~eeh. ... 
-.do ...... Fresh. ....... do ..... 
..do ......... do - - - - + -  ... do ..... . do ...... Light ........ do ..... 
. .do ...... Fresh-. ...... do ..... 
Fresh. .... i. .do ......... do ..... 
Li ht ... ’Li h t  ..... Light .... 
Fresh. .... :Fresh.. ... Reah.. .. 

Light.. ..... .do ......  go ...... 

..%O ,:I... ... $0 ...... S~XQURL.  

Condition of sky. 

a d l i l $  a 
W 

8 . .  I 

Rain.’ 
Do.’ 

~ 0 . 3  

DO.‘ 

Do.6 

 DO.^ 
Do.’ 
Do? 
Do.3 
R0.10 

Do.” 



June 1 64 67 73 I 624 64 66 SE. SW. SW. ... do ...... Light -.... Light -... ... do ..__ Clear _.. ... do .... ..do .__. High ... Ebb .._. _ _  do _ _  
2 68 65 72 66 G6 69 SW. SW. ... do ._...- pfesh ..... Strong .... ... do .._. ... do ---. Clear __. ._.do .__. Fl ood... ... do __._ Flo od... Do." 
3 I 64 1 69 1 74 1 66 1 67 1 68 IzW.1 S. 1 SW. 1 Light.--.-/ bght..---/ fiesh...-/-..do . - - I  Cloudy I CIoudr ./.-.do ...I-. -do .:../...do ...I... do .__ 1 

td 'From 3 p. m. to 6p.  m. 
2 Squally all day. 
a Began at 12 p. m. and stopped at 8 a m. of 7th. 
' A l l  day. *Squall 6p. m. 

From 7 a. m. to 8.80 a. m. 9At 6 p. m. 

11 Storm all day. lQAt2p.m.  i? 6 Squall 2.30 p. m. 
7 Squall 5.15 p. m. e From 6.30 a. m. to 9.30 a. m. M 

W '  
ED 
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Loss. 

Egga. Xidl. 

I-.--- 

................................ 
150,000 ................................ ................................ ................................ ................................ ................................ 
150,000 
600,000 

........... ........ 

Pith 
hatched. 

..................... 

..................... ..................... 

Friday . :... ........ 
Saturhay ........... 
Sunday ............ 
Monday ............ 
Wednosday.. ...... 
Thursday .......... 
Fridav.. ........... 

Tuesdjy ........... 

........... 

........... ........ 

Apr. 20 
A r 30 i&i 1 
May 2 
May 3 
May 4 
May 5 
Mob 6 

Thursdavl___.. .... I Mav 

1,500,000~ ........... ..................... ........... ...................... ........... 

..................... 
.......... 
.................... .......... 
.................... .................... 
.................... 
.................... .................... .................... ..................... 

Fridny.." ........... 

Monday ............ 
Satuidny .......... 
f iRDday -.-. -. .- --. . 

...................... 
.......... 

50,000 

50,000 

28,000 .................... .................... 
.................... 

500,000 

160,000 

.................... 

.................... 

.................... 

.................... 

Tnead<y ........... 
Wednesday ........ 
Thursday .......... 
Friday ............. 
Saturday.. ......... 
Sunday ............ 
Mondev. ........... 
!cuesdnjr ........... 
Thursday .......... 
Frida ............. 
SaturJay .......... 

Wednesday ........ 

May 
Ma? 
May 
May 
May 
Ma; 

Sunday-. ........... I Ma? 
Monday ............ 
Tuesday ........... 
Wednesday ........ 
Thursday .......... 
Briday ............. 

7 
8 
0 

10 
11 
12 
13  
14 
15 

17 
18 
10 
20 
21 
22 
28 
24 
25 
20 
27 
28 
20 

i o  

May 30 
May 31 
June 1 
June 2 
June 8 

241,000 
336,000 

........... 
660,000 

' 702,000 
2,453,000 
1, Val, 000 
2 00'9 000 
8: 763: 000 
4 095,000 
4: 302,000 

821 000 
2,362: 000 

056,000 
8,870,000 
2 115 000 
2' 652' 000 
2: 683: 000 
2 302 000 

2 743 000 
3' 145' 000 

5,898,000 
1,504 000 

1,877 000 
602: 000 
840, 000 
007 000 

653,000 
271,000 
100,000 

1: 8x2: ooo 

2: 278: 000 

744: 000 

822: 000 

........... ........... ........... ........... 
Total ........ .I. ......... 

In nddition to tho flsh delivered a s  repoi 
fOr hatching and movomont to Kontucliy. 

30, GGO, 000 

................................ ..................... 220,001 
600,000 I /  ..................... .......... 

1,078, OOC 
2,568,001 
a, 000,00c 
2 717 OOC 
2: G48: DOC 
2,000, ooa 

087,000 
1,638,000 
2,497, ooa 
1,034,000 
!, 530,000 
d, 010,000 
3,100,000 
8,481,000 
2 000 000 
1: 700: 000 
2 857 900 
1: mi, 000 

485,000 
1,265 000 

885: 000 
500,000 
24,000 

170, ooo ............................ ..........I .......... l--i,638,000 
......... 1 778,000 1 42,712,000 

Wish do. 
posited in 

looal 
wtlters. 

........... ........... ........... .......... .......... ........... ........... ........... .......... .......... 
220, 000 

500,000 

.......... .......... 

.......... .......... .......... 
420,000 ..__.. _._. .......... .......... .......... 

.......... 
1 573 000 

I, G l 8 ,  000 
587,000 

1,676,000 
89 000 

I O ,  000 

1: 001; 000 

2,202: 000 
0!7,000 

........... 

........... ........... ........... ........... 
38,000 

11,850,000 

d above, 018,000 ogga were delivemd to  car E 

Fish do- 
posited in 

other 
waters. 

........... ........... ........... ........... ........... ........... ........... ........... ........... - -  ._.. - __.. ........... ........... ........... ........... 
2 GOO 000 
2' 604 000 
z1 800' 000 
2' 100' 000 
2: 380: 000 
2,100,000 

500,000 
1,om 000 

300: 000 
700,000 

1 EU0 000 
1: 924: 000 ........... 
1900 000 

800.000 
1: 800: 000 

800' 000 
300:OUO 

1,400 000 
885: 000 ........... 

. 700,000 ........... ........... 
1,500,000 -- 

20,862,000 

3, May 80, 
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33.-A VISIT T O  T E K E  ClEPEF PISIIlNG PLACES O F  JUTLAND.* 

B y  C. a. VON OTERENDORP. 

The principal result of my observations was to convince me t ia t ,  if 
anything, the wealth of fish on the coast of Jutland is not so great as on 
the German coast of the North Sea. j but the favorable results obtained 
are due to the energy and skill of tlre Danish fishermen, who, with much 
toil and danger, take this rich booty from the waves of the sea. 

Predericia was specially interesting for its extensive eel fisheries, in 
the Little Belt, and Ranclers for its large fiord fisheries, which unfor- 
tunately during my visit mere seriously hindered by the ice. Of still 
greater interest to DO was Frederikshavn, for at the time of my visit 
considerable quantities of Swedish herring were lauded there by the 
Swedish fishing-boats, which are small but neat aud seaworthy. These 
herring ere carried by railroad to nearly every town and village in Jut- 
land, where they are both a cheap and fresh article of food. Mhny are 
sent to tho Sleswick-Holstein smokehouses, a large quantity goes to 
Germany, and car-loads of fresh herring are sent to Belgium. 

The traushipment is managed in a practical and convenient manner, 
as the car-tracks run close to the landing-place of the fishing-boats, 
where the fish are transferred direct from the boats to the cars. The 
Danish Government is constructing an additional larger harbor.basin, 
as the present one has proved too small for the very considerable traf- 
fic, and‘no longer meets the demands of the fisheries. 

Permission is readily grauted to the fish-dealers to use the harbor for 
a larger number of fish-tanks. At  the time of my visit these tanks con- 
tained only plaice and lobsters. Cod, eel, plnico, aud lobsters keep 
very well in them j only when a, cold aast wind sets in, the lobsters suf- 
fer very much, because under these circumstances deeper tanks than 
those in use at present are required. The new harbor-basin will in every 
respect be better adapted to these purposes. 

The best Swedish fishingboats, admirably adapted to line-fishing, are 
said to be made by Xsaac Andersen Itussm, of Striimstad. They cost 
about 3,000 crowns ($804) apiece, but have to be fiiniished with more 
ribs and an inner keel for use in t h e  Danish waters. The fish caught all 
along this coast, as far as Skagen, are brought principally to Frederiks- 
Iiavn. The haddock caught in the neighborhood aud brought here are 
small ; but the cod, halibut, and plaice a,ro larger and are brought in 
greater quantities. Large quantities of the last-mentioned fish are sent 
to the Sleswick-Holstein srnoliohouseb, 01‘ to Cloponhagen to be con- 
sumed fresh. 

* ( 6  Bino Raiao naolb don I€atiptScscllplil~en JiitlandP.” From Hittlwilungen der SectJon 
&a Dowtsolbes li’isoliorci- Peroins fiir l I & Y t O n -  Und ITochsee-Fidmrei, No. 3, Berlin, Maroh, 
1886. Tran&diod froin tho Gonoan by HERMAN JACOBRON. 
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From the east coast I went to the north coast of Jutland, but as 
there is no protection whatever for fishing-vessels, only very light boats 
can be used on this open coast j they are principally open keel-boats, 
drawing 28 to 3 feet of water, with a suitable quantity of weter-ballast 
and a crew of three to five men. In line-fishing the Lonstrup, Looken, 
and Blockhus fishermen use 7,200 hooks for catching haddock, cod, and 
halibut till February; and from Februarx they catch plaice, and also 
haddock and lobsters, with seines. Experiments with the seines used 
on thisscoast, which are taken out by two boats, might be advantage- 
ously made on the German coast. 

The conditions are very similar along the entire west coast of Jutland 
from Skagen to Riff Horn. I n  many plaees light and sometimes flat. 
bottomed boats, which are seaworthy on account of their breadth, are 
used, and are generally manned by two, four, and even seven fish- 
ermen. On this long coast-line many men are engaged in gaining a 
living from the sea, and thus benefit the country in general; but the 
lack of suitable harbors is felt keenly, and many lives are lost in these 
hheries. The construction of harbors on this sandy coast would in- 
volve a considerable expense. The fishing population, however, is lib- 
erally assisted by the Government, which, among other things, places 
every,year eight hhingboats at the different stations, which may be 
used by the fishermen whenever their own boats have been damaged. 

The Danish Government has not been slow in finding the most suita- 
ble places for constructing harbors. As I have already mentioned, 
a new harbor has been constructed at Frederiksbvn, and another 
(called Esbjerg) on the southwest coast, in the shelter of the islaud of 
Fanoe. Fifteen years ago only one house was standing here, and to- 
day upwards of 2,000 people are living a t  Esbjerg. This place evidently 
has quite a future. It is the principal port of exportation for the prod- 
ucts of Jutland; cattle, butter, and eggs, and in spring fish are sent 
from here to  Newcastle and London, two steamers per week sailing for 
theae ports. The expectation that fishermen would settle at this place 
has been realized, for about one hundred persons living at Esbjerg 
are engaged in the fisheries. The harbor ofEsbjerg is much used by the 
Bsniie fishermen, and as a port of refuge by German fishermen. 

The Jutland fishing-grounds axe not so rich as those off the German 
coast of theNor$hSea, and the large quantities of fishcaught off Jutland 
are owing to the circumstance that more persons are engaged in the 
fisheries than with us, and also because the fishermen follow more ra- 
tional methods of fishing. 

A Morderney line-boat (sloop) generally uses in line-fishing a line 
with 3,000 hooks per day, and is usually manned by three pt?rsons, 
sometimes three fishermen and a boy, so that of the profits three parts 
go to the fishermen, one part to the owner of the boat, and occasionally 
oge-tenth to the boy. Some Danish boats have two fishermen; the 
boat represents but a small value, and is owned by the two fishermen 
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in equal parts. They use 3,500 hooks, therefore more than o 
IElven if these Danish boats catch one-fourth less than our boats, the 
two Danish fishertneu make as muoh, because their expenses are 
smaller and because their lines represent only a small capital. The 
galhe applies to the larger boatg, which are worth from 400 to 600 

us ($107.20 to $S34), hhve a crew of 4 or 6 men, and use from 6,000 
to 7,200 hooks. The advautage which the Danish fishermen have over 
ours becomes still more apparent where deck-boats are employed, as is 
the case at Bsbjerg. These boats are very seaworthy, draw 6g feet of 
watbr at the stern and 4% feet at t'he bow; thoir length is 25 feet along 
the ked, and 36 feet over all on deck ; and, like the Swedish boats, they 
are very broad. The price of such a boat is 2,500 crowns ($670) at the 
wharf. These boats have a crew of 6 to 8 men, and sometimes set as 
m&y as 15;OOO hooks. It will easily be hnderstood that Ghis method 
of fishing is more remunerative than ours, as a Korderney boat, even 
under the most fworable conditions, if manned by 3 men (4 shares), 
catches about 1,600 flsh, while an Esbjerg boat, manned by 8 fishermen, 
catches as many as 6,000 fish. Each oue of our fishermen, therefire, 
g6ts about 370 fish, while each Danish fisherman (8 fishermen = 8 
shares, bo& = 1 share, total = 9 shapes) 'gets about 550 fish. The ' 

an, therefore, afford to sell their bsh somewhat 
cheaper. Our fi&eYmen can catch 1,500 fish with 3,000 hooks ; while 
the Jutlarid fishermen, who use five times as many hooks, ought there- 
fore to catch five times as many fish (7,500), but this is not the case; 
and I am, therefore, convinced that our waters contain more fish than 

tland waters; and, as a general rule, the plaice caught on the 
ast of Jutland are leaner than ours. The large quantities of 

plaice caught on the coast of Jutland are sent to Sleswick-Holstein to  
be smokdd,'or by way of Brederikshavn to Copenhagen. Swedish fish- 
ermen buy plaice at  Lacken, and take them as far as Ohristiania and 
other Norwegian -ports. Wheolover duriiig the prevalence of south 
winds German fishermen are fishing near Riff Horn and beyond, and 
there catch sometimes a boat-load of plaice in 12 hours, it  might be roc- 
ommended to them, in case the wind prevents them from reaching the 
German or Dutch markets, to mate an attempt $0 sell their fish in Nor- 
way, as no plaice are caught near the Norwegian coast, and as these 
fisb fetch b good price there. 

esting to mo. It is' well known thbt after (in 1825) 
Of the Lymflord fisheries, those for oysters we 

the Lynifiord from the No 

pe of our North Sea oyst 
condition and depth of tho water, the shell of 
strong. Some years ago tho hanish Governmen 
240,000 cromns ($64,320) per annum ?ram renting 0 
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eries, including a small bank in the Gattegat ; while now the fisheries 
have gone down so much that the rent is only 48,000 crowns ($12,864) 
per annum.. In my opinion this is caused by the circumstance that 
during continuous east winds too much water from the Baltic, which is 
not very salty, enters the fiord. It can hardly be supposed that severe 
frost should have caused the decline of the oyster fisheries, unless there 
are such undercurrents as to favor the formation of bottom-ice. The 
apparatus used in the Lymfiord for catching oysters seems to me very 
destructive, as the bow of the net has teeth instead of being smooth. 
The bottom, which is not very rocky, is'therefore considerably torn up, 
and does not afford any firm hold for the young oysters. I was in- 
formed that various attempts had been made to raise oysters artificially, 
but so far without success. I think, however, that the waters of this 
large fiord must have many sheltered places where young oysters could 
be raised in large quantities. 

Broom and heather placed horizontally, in hurdles 4 feet broad and 
G feet long, above the present oyster-beds, in places where there is the 
least possible current, would probably yield a favorable result. To 
prevent these hurdles from being covered with aquatic plants they 

. should not be set till the 16th or 20th of May, a8 i t  will not hurt if they 
are overgrown with plants later. I would stato regarding oyster cult- 
ure that the spawn of oysters prefers to adhere to rough, dark brush- 
wood. Heather and broom have been advantageously employed. Oys- 
ter fishing, and in fact all fishing, should be strictly prohibited in these 
places. I am confident that  success will crown these efforts if they are 
mado in places where there is but little current. The results would 
certainly be favorable if the hatching places were properly inclosed ; 
but this, of course, is more expensive. 

I n  conclusion, I would state how profitable oyster culture may be for 
a country, The Dutch oyster-beds near Jersecke in 1870 yielded a rent 
of 20,651 florins ($S,301.70), but after artificial oyeter culture had been 
introduced these beds (including those Of the &st Scheldt) yielded an 
annual rent of 608,665 florins ($204,483.33). 

Jorsecke, which in 1870 was a poor fishing village with 1,013 inhabit- 
ants, has at present a, population of 2,832. Twenty-two millions of 
cemented tilos servo as spawn-collectors in the East Scheldt and on tho 
Jersecke oyster-beds ; and in 1884 there were many tiles which held as 
many as 300 young oysters. The waters of the Lymfiord, in spite of 
having less food, would probably show even greater results. 

The banks in the Zuyder Zee near the Island of Wieringen,which are 
rented out by the Dutch Government for the purposes of oyster cult- 
ure, already yield an annual rent of 60,000 florins ($20,100), and this 
Bum is paid for grounds which as yet have not produced any oysters, and 
which only a8 late as lsst year were supplied with mother-oystprs from 
the great German opter-beds in the North Sea. 

NORDEENEY, GERMANY, February 28,1886. 
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Eggs collected .......................... ......................... l s a s  received bv transfor.. 
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Fort wnsh- Central Battery Steamer ing$&sta- Station. Station. Wah Hawk. 

60,435,OUO ........... 69,230,000 20,834,0(10 148,008,000 ........................ 57,385,000 *1,880. 000 

34.-REPOHT O F  

Fish cleposited in lical waters ........... 
Eggs traneforred tootberhDtohorio8.. ... Fish shlppea to other waters 

ped to State aommiesions.. 
%g8 !&red to car No. 3.. ... :-. 
Fiaffalost nt  hatchery.. 
Eggs lost in lnonbdion.. ........................... 

TOM. ............................. 
Gross out-put ........................... 
Lose In transportation .............................. 

Net out-put ....................... 

SHAD DISTRIBUTION FOR 1881. 

__ 
2,080,000 ........... 11 860 000 t18,034,000 82834 000 ...................... 32,640,000 20: SSZ: 000 ............ 0'2: 431: 000 
67,886,000 ...................... *1,330,000 ........... ............... 8,718,000 ............ 2,000,000 10,718,000 .................. 8,409,000 018 000 ............ 4,387 000 ........................................... 778' 000 ............ 778' 000 

$12,640,000 17,141: 000 7,070,000 80, 800: 000 

69,435, OGO 57,385, WU 60, GGD, 000 ZD, 334, ow 148, ooa, ooo 
--c---------- 

--____-_-I___--__ 

-___----I -I--- I_--_ 

2,050,000 44,730,000 42, G50,OOO 20,034,000 110 370 000 
1,138,000 807,000 ............ 1: 046: GOO 

2,060,000, 48,608,000 41,848,000 20,034,000 108,425,000 
-_-_----. -- 

B y  RIARSHALL MCDONALI). 

Penobscot River ...................... 
Tribntariee of Narrrtpmsett Bay . ..I. Hennobec River ...................... 
Endson Rtyer and tributaries ........ 
Tfibntarios of Delaware Ba ......... 
Tribntnrioe of Albemarle Soun3. ..... 
Tributaries of North Atlantio ooaat . . 
'rributmiee of Gulf of Xexico ........ 
Inland waters ........................ 

Tributariesof Cbesapeakegay ....... 

The number of shad produced for distribution the present season was 
unprecedented, and the season of active work being restricted to a corn. 
paratively short period, the capabilities both of the stations for produc- 
tion and of the means of distribution were taxed beyond their present 
capacity. To relieve the glut of eggs at  Battery Station and Central 
Station shipments of eggs on trays were made both to the Cold Spring 
Harbor Station and to the hatching station of the Delaware State com- 
mission at Wilmington, an aggregate of 10,718,000 eggs during the 
season being forwarded to these stations. Further relief was obtained 
by recourse to the hatching arrangementa aboard of cax No. 3. The, 
hatching em route proved uniformly successful and enabled 11s to trip10 
the capacity of the car for the work of distribution, and at the same 
time to relieve somewhat the overcrowding of eggs at the stations, 

Summary of produotion ana distribution of shad and shad eggs, season of -1887. 

022 000 

1' 275' 000 

70 1M) 000 

3'698'000 

1 047' GOO 

2' 1851 000 4 006 000 

82a' 000 

7' 048' 000 
1: 014:,000 

Shi&cd to Cold Spring Earbor to 
be hntohecl and turned into Hud- 
son and tributaries ............... 

Shippod to Wilmington Del., to be 
1iat.ohod and tolmofi'into tribu- 
taries or Dolaware ~ a y  ........... 

Total ........................... 

-e-- - - 

Total .............................. 

6,044,000 

4,074, ooo 
108,426, 000 
--- 

Rivor bmin. . I Shnd. I II River basin. 

Commiedon .................. 07,707,000 
Total planted by the U. S. Bhh 



The total production of eggs for the season was 148,008,000, of which 
there were lost during inouba'tion and at hatchery 37,638,000 and during 
transporta;tion 1,945.5;800, leaving the total number of fi5h aad eggs for 
distribution for the sea8oo 108,425,000. The number of eggs produced 
and the number of fish and eggs distributed is exhibited by stations 
in fhe sbbve 'summary : 

Reoord of distribution of shad and eggs, 8ea8on of 1887. 

m. 
Bpr. 29 

3c 
Hay 2 

3 . -  
5 
8 
e 
E 
9 
10 
11 
11 
11 
14 
12 
12 
12 
12 
13 
13 
14 
14 
14 
16 
i a  
i a  
17 
17 
17 
17 
I8 
19 
39 
10 
20 
20 
20 
21 
22 
22 
23 
23 
23 
2A 
26 
24 . g  
26 
27 
27 
27 
ai 
31 

June 3 

- 
JOPth 
*Of th 
SOf th *of t w  

wterr. 

SFLAD FROX CENTRAL STATION; 

Numbor 
'Plwo of deposit. shipped. l- Water$ stoolred. Messenger. ' 

Newton Simmons. 
D O .  

Richarc1 ff. Dada. - Do. 
L. D. Torrell 
Richard II. Dnnn. 
C .  A. Steuart. 
W. A. Dunnington. 
Car No. 2. 
0. A. Steoart. 

J. E. Brown. 

Car No. 3. 

C. A. Steuart. 
Car No. 2. 
J. E. Brown. 
C. A. Steuart. 
J. E. Brown. 
H. E. Quinn. 
J. IC. Brbwn. 

W. A. Dnmiugton. 
Car No. 2. 
E. E. Qninn. 
C. A. Stouert. 

J. 1. Brown. 

II. E. Gjuinn. 
C. A. bteuart. 
J. E. Brown. 
Car No. 3. 
Joso hMaoe. 
J. E. Brown. 
C. A.%euarti, 
Car No. 2. 
C. A. Stanark 
J. E. Brown. 

J. E. Brown. 
C. A. Steuart. 

J. E. Brown. a. 1. Quinn. 
6. G. Worth. 

Do. 

Do. 

Do. 

0. A. StQWt .  

a. A. steuart. 
car NO. a. 

Do. 

Do. 
D O .  

11.dQoinn. 

DO. 

Do. 
Do. 

number 67,000 were lost Ln transit 
number 69,000 wero lost in tpaansit: 
nnmber 288 000 were last in transit. 
nnmber 803,'OOO were lost in transit, leaving a4,181,000 ns the nudbor notually placed in the 

4 0 f  this number 40 000 wore lo6t tu. transit. 
6 Of thie number ado ooo wexu lost in traneit. 
60f this number 00 lo0 were loat in transit. 
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Susquehanna River. ....... 
~usquohanna River ....... 
Brandywine River ....... 
North Enst River ........ 
Nantioo River ............ 
Elk River ................. 
BunhRiver ................ 

- 
Data 

1887. 
&fay 6 

a 
Battery Station, Yd.. ...... 
Port Deposit Md. .......... 
Wilmin on ' Del 
North&st,.bdd .::::::::::: 
Seaford Del.. .............. 
Elktcq'Md.. .............. 
Bush River. &I.-. ......... 

lii 
10 
11 
11 
12 
12 
18 
18 
13 
14 
14 
10 
10 
17 
17 
18 
10 
19 
10 
10 
19 
19 
10 
19 
10 
19 
19 
19 
20 
20 
20 
21 
21 
22 
28 
23 
28 
23 
24 
24 
24 
26 
26 
26 
26 
27 
27 
28 
29 
80 

- 
Elk aud Bohemia Rivors.. . 
Gun owder River ......... 
Tno$nhoo Rlvor. ......... 
Snsquohnnua River . .----. 
North E n a t  River ......... 

June 8 
5 

Bush ltiver Md. ........... 
Gunpuwdo~~ Md ............ 
llillsborouph, Md. ......... 
Port Do o8it Md .____. . _. 
North d k t .  hd. . .  ......... 

6 

Miepilliou Creek-. ......... 
DrouUill Creek ........... 
Indian Riror .............. 
Ohostor Rivor ............. 

SHAD FROM BATTERY STATIOH. 

Milfor& Dol.. .............. 
Elloudnle Dol ............. 
Millsbordunh, Dol .......... 
Chestortowk. ML..  ........ 

Place of doposit. Number shipped. I-- 

Sue&nAmnm Rlvor ....... 
Susqnobanna River ....... 
Susquehsnna River ....... 
Suaquehanna River ....... 
Brandywino River ........ 
Susauehauna River ....... 

Mnriocto Pa .............. 
Har r i sd rg  Po. ........... 
Battery Stdtion Md.. ...... 
Bnttery Stitlob' Ma.. ...... 
Vilmihpton IJh. .......... 
Battorv Station. Md.. ...... 

Taunton Rivur ............ 
Suaquohanna Rivor ....... 
Susquehnnnn River. ...... 
PstnDsco Rlvor ........... 

Swan's Creek ............. I Bntterv Stntion. Md. ....... 1 

Digliton. Mass .............. 
llattui y Station. Mil ....... 
Batte Stntion. Md ........ 
Ilolnv%ttiou. Md.. ........ 

Pooomoke River. .......... W h n l o b 4 o ,  iifd .......... 
Susquohanna River ....... Bites Eddy. I'n.. .......... 
Snsquohniinn River ....... Penoh Bottom, Pa ......... 

......... ....... Norhh East River 
pquehana River.. 

u8 uehanna River ...... p?i Rlvor 
ahtioo Rlvor 

Gunpowdor Rivar ......... 
OhioRiver ................ 

............... ............. 

Susquehanne River ....... Battei Station, Md.. ...... I Susouohauna Rlvor ....... I Safe li%rbor. Pa ........... 

.......... ..... North Enst, Md.. 
Battery Stdtion ~ d . .  
Battery Station: Md.. ...... 
Bush Rivcr Md 
Seaford D d . .  
Gunpo\;rder River, Md ..... 
Louisville. Rv.. ........... 

............ .............. 

Apioqoi&ink Croek .... Middletom,' Del ........... 
Smyma Crook ............ I Clnyton, Dol ....... ......., Ulnokbird Crook .......... I Middlotown. Dol. .......... 

Total.. 

............. .............. ............. ................. I Xurderkill Creok ......... I Belton. Del ................ 
Leipsio Creek Moiton, Dol.. 
JoneaCreek.. Dover, Del 

............................................. W,660,000 I-- 

Susquehanna River. ....... Safe Harbor, Pa.. .......... 
Susonohanna River ....... I Batterv station. ma. ...... .I 

Sus6uehanna Rivor ....... I Batto& Stution. Ma. .... .-.I 
Sua tehanna River ....... Batter; Station, Md. ....... 
Tuo%shoeRiver ..... ......I Hillsbkough, Yd .......... 1 
Bush River ............... Bush Rivor, Md ........... 
Elk River ................. I Ellttou. N d  ............ ..-.I 

....... ....... ............. ........... Susqnohnuna Rlvor Battory Gtntibn Md. 
Etowah River Cnrtcravtllo, 0;. 
Oostrnnula River. ........ Itoaacn, On ................. 

229,000 
600 000 

800, 000 
22,200 000 

2,000 000 

81, 800 000 

'2,200: 000 

300: 000 
300,000 

300: OD0 

300,000 
2.000.000 

u o :  000 

41; 800; ooo 

073,000 

800 000 
860: 000 

300.000 
78' 000 
7RI 000 
i5: 060 

75: 000 

75 ouo 
76' 000 

76,000 
76.000 

400; 000 
400 000 

1,673 000 

1600 000 

1' 618: 000 
1:924 000 
6.57: 000 

1,400,000 
170.000 

800: 000 

800: 000 

1' 991' 000 

1.000; 000 
300,000 
300,000 

61,600,000 
89,000 

2,292 000 

800,000 
007 000 
70: 000 

800: 000 

300: 000 
1,400; 000 
885,000 

34 000 
61,013 000 

9460,000 
81,060,000 

Messenger. 

Station employ6s. 
Do. 

Car No. 1. 
L. D. Terrell. 
Cnr No. 1. 
Riohard H. Dana. 

Do. 
Sterner Haloyon. 
Riohurd J€ Dana. 
Car No. 1. 
Riohard H. Dana. 

Do. 
Station employ6a. 
CarNo. 1, 
Riohnrd H. Dane. 

Do. 
Station employ6s. 
Richard H. Dana. 
Car No. 1. 

Do. 
DO. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Steamer Haloyon. 
Riohnrd H. Dana. 
Station omploy6s. 
Riohard H. Dana. 
Car No. 1. 
Station employ6a. 

Do. 
Car No. 1. 
Station employ6s. 

DO. 
Do. 

Car No. 1. 
Riohard H. Dana. 

Do. 
Car No. 1. 
Station employ6s. 

DO. 
L. D. Tetrell. 

Do. 

Station em loy6s. 
L.D. TerrJl. 
Car No. 1. 
L. D. Terrell. 
Car No. 8. 
Ststion employ8s. 
Car No. 1. 

IOf this number 25,000 were lost in transit. 
*Of this number 220 000 woro lost i n  transit. 
*Of this  number 00,600 wore lost io transit. 
*Of this nomher 80,600 were lost in trnnsit. 
'Of this number 226 00Q were lost in transit 
@Of &hie number 918'000 mmeg 8 when plt;oa on theoar, and 187,000 were loat intrhsit. 
'Of thia number 22,600 were losf in bransit. 
Wf this number 62 000 were loat in trah8ih. 
*Of this number ll,b0,000 were deposited in the local wntore mentionod in the table, 807,090 were 

I w t  in transit, an speoliled i n  prooening foot-notea, and 20,093,000 were planted io other waters. 
~ The number of shad eggs sent out to be hatch4 elsewhere is shown 
by the following table. It is not possible at this t ime to state tho 
wgtsrs stocked, the cousignees qot having yet re rted upon the sub 
ject. 
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SHAD EGGS FROX CENTRAL STATION. 

Data. 

1887. 
May 6 

7 
15 
20 
21 

Number . Consignee. Placo of deposit. shipped. 
- 

Dr. E. G. Shortlidpe* ................. Wilmington, Del ........................ 9 074 000 
Fred  Mather *..-. .................... Cold Spring Harbor, N. Y ........... .Z .. i:414: 000 
E. G. Blnokford*.. ............................ do ................................ 2, OZD, 000 
E. M. Stillmcll*. ...................... Ban or M0.t ............................ 1; 084 000 

Total ....................................................................... 9,60",000 

E. G.,Blaokford*. ..................... ColtfSiring Harbor, N. Y ............... 4 201: 000 

*Delivered by oar No. 3. 
tFor the Pcnobsuot Rjvor. 

XOf this number 102,000 cgaa wcrc loet in transit. 

PROX STEAMER FISH HAWK. 

Data. I Wntore Rtooked. 

1887. 
Mny 4 

5 
6 
6 
7 
8 
9 

10 
11 
12 
14 
10 
17 
18 
19 
20 
21 
23 

North East nivor ................................ Havro do Gmco, Md. 1,184,000 ...... do ................................................. do. .............. 1,845,000 ...... ............................................... ............... 713,000 
Snssafrns River ......................................... do ............... 1,250, 000 
North East Rivor.. ................................... ..do ............... *:I, 167,OOu ...... do ................................................. do ............ ~ . :  201,000 ...... do ................................... ..:.. do 401,000 
 do ................................................ .do ............... 907,000 ...... do ................................................. do ............... 1,577,000 ...... do .................................................. do ............... 1,627,000 
Cheater River.. ...................................  do ............... 1 054 000 
North East Rivor ....................................... do ............... ...... d o  ................................................ .do ............... 994,000 ...... do ............................................... ..do ............... 740,000 ...... do ................................................. do ............... 674,000 .... ..do ................................................. I10 ............... 1,1DO,000 ...... d o  .................................................. d o  ............... 251,000 ...... do ...........................................  do ............... 176,000 

Total ................................................................. 18,084, ooo 

(10 do 

......... ............... 

1: 038: 000 

-.--_ 

- 

conditions necessary for the reproduction of the shad under natural 
conditions. The valuo that woulcl arise to the inhabitants of that sec- 
tion of tho country froin tho introduction of some auadrdmous species 
like the shad in their waters wa: so evident, that it was determined by 
Professor Baird, the Commissioner, to test by an exhaustive experiment 
tho capabilities of these maters to supply the necessary conditions. Ac- 
cordingly car No. 2, with 1,000,000 fry, was sent to  Utah and the f i ~ h  
succOssfully planted. The deposit was made in the Jordan River, i t  
being deemed better to concentrate all the fish in a single plaut than to 
distribute them in smaller uumbers to tributary streams of Utah Laltu. 
It is in contemplation to repeat this work for two successive seasons. 

Prom the rapid increase in the volume of' the work of shad distribu- 
tion it is evident that it will +be necessary to increase the efficiency of 
our distributing service in order to meet the demauds that will probo. 
bly be made upon it  next 8eason. This may be :Lccomplished in two 
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ways : First, by the establishment of auxiliary field stations i u  those 
river basins which are to be stocked with shad. Thesastations should be 
properly equipped to give them a capacityof six or eight millioneggsat one 
time. To these a t  tho proper season a car can be dispatched carrying 
a full complement of eggs in one shipment, in this way quadrupling the 
present capacity of the cars in the work of distribution and reducing 
the cost of distribution per million pro tailto. Second, to increase the 
capacity of the producing stations so as to onablo us to take care of all 
eggs at these stations until hatched. This mould ~xecessitate an increase 
in the number of cars for distribution; one or two at  least in addition 
mould be needed to provide for the anticipated incroase in the volumo 
of this work. Pull details of distributiolr by stations, showing the 
streams stocked, tho locdityof the plant, and the number planted in 
each casu are herewith given. 

WASI-IINGTON, D. O., July 6,lSS‘i. 

30.--‘l”E F I N W I I A L E  P I B H E R Y  ON TIIE L A P L A N D  COAST I N  1680. 

B y  ALFRED HENEAGE COCKS, F. Z. S. 

[Abstraoted from tho Zoologist, London, England, for Juno, 1887.1 

Tho finwhaling season of 1856 off the north coast of Norway and Itus. 
sia proved a good one as h r  as tho number and size of the miales were 
concerned, but, owing to the continued low prices of oil and baleen, 
tho result is not entirely satisfactory. 

Rudolphi’s rorqual, which in lSS5, for the first time on record, ap- 
peared in such large numbers to the eastward of the North Capo, in 
188G coufined itsolf again to its usual habitat, only 8 individuals being 
taken by ships of the companies having their stations to the east of 
that headland; aud i t  is quite likoly that some, and possibly all of this 
small number, were actually killed to the most of Cape North. None 
were even seen by the Russian boats 

The blue whale reappeared last year in more like its former numbers; 
but there was an appreciable falling off in the catch of this species as 
regards the Norwekian coast, though apparently this was not tho case 
iu the eastward portion of tho Russian waters. A comparison for 1SS4, 
1885, and 1886 of the numbers of common rorquals killed will show a 
gteady increase, the totals for each company in lSSG averaging more 
than double the number obtained in 1884. The totals of humpbacks 
killed duriug each of these three yeabra were very nearly the same, 

With regard to the time when tho dieerent species of finwhale ap- 
pear ou tho North European aoast it may bo stated that probably tho 
first whale killed last year Watl B hUmpbaclr, yie~ding about 30 barrels 
of oil, which was takoil on Pobruary 24. H u q h c l m  are said to arrivo 
on tho east Finmark Coast every February, but the waathor was SQ bad 



110 BULLETIN O F  THE UNITED STATES FISH COMMISSION. 

this year as to hinder the fishing ; but it is probable that their numbers 
are recruited towards the end of the fishing season. A few common 
rorquals were seen in  Masch.- Most of the catch of whales, however; 
dqring the se;tson was made during the three summer months. 

The apparent considerable excess of males ovw females among the 
humpbaaks captured this season was quite noticeable. Out of 
which the sex is recorded, 28 were males. This is ,not to be accounted 
for by supposing thatmale qnimals are selected where there is a choic6 
on account of greater size, for the contrary is the case. The average 
for $be males recorded is under 353 feet, while that of the females is 
just over 40f feet. 

Most of’ the blue whales obtained were Of large size and in verygood 
condition. The sex of a blue whale (and in a less marked degree it is, 
I believe, true of other species of Balmoptera and possibly of other 
whalebone whales) may be distinguished by the shape of the baleen 
plates, which in a male are long (up to 4 feet including gum) and nar- 
row but thick, while in a female they are short and broad, but thinner. 

The common rorqual is extremely variable in some of its peculiarities, 
which has led to the multiplication of species and great confusion, but 
it seems nov as if these differences might be classified under three con- 
stant varieties. Nearly universally recognized among the finwhalers is 
the so-called ‘6 bastard whale,” from its having been supposed to be the 
offipring of mixed parentage of a blue whale and a common rorqual. 
This variety appears to attain to larger dimensions tbas. the typiwl 
form, and is described as gray rather than the usual white on the srrder- 
side, and on one side the baleen plates are for a short distanw at the 
anterior end entirely white, while the remaining portions are darker 
than the normal. color. Oapt. 5. A. Nilsen, of the Murmauatz, 
that he sees common rorquals pairing during May up to about June 1 
every year, and that in the spring they have calves by their sides not 
more than 8 or 0 feet long. 

The following prices offered for baleen about the middle of the S ~ S O J J  
show the relative values per ton of each species, the platea to be not 
under 36 centimeters (132 inches) long : Blue’whale, Lc66. ($316); Ru- 
dolphi’s rorqual, $40 to &45 ($196 to$219) ; common rorqual, &30 ($146), 
and humpback, about $30 ($146). 

Some idee of the size of the harpoons used may be gathered from the 
weight of one. Including the wire grummet, cord, and apun-yarn 
Lashings, but without the shell or whale-line, it weighed 66 kilogram 
(over 123 pounds). The cost of each is 80 crowns ($21.44) ai3 it.leaves 
the blacksmith, and nearly 100 crowns ($26.80) when ready for uae. 

During the season the catch obtained by the difl’erent companies 
(having about 22 establishments) amounted to 964 whales, of whiah 
there mere, it is believed, 152 blue whales, 646 common rorquals, 6% 
Rudolphi’s rorqualB, and 94 humpbacks. These were taken by 39 
wha;lers, and yielded very nearly 30,000 petroleum cmks of oil. 



BULLETIN OF THE UNITED STATES FISH COMMI8SION. 111 

. . . . . . . . . . . . . . . . . . . . . .  

........................................ 
elace. 

.Nab ohennd,.5usquehwna River. ...... do. ............................ 

.&d Bank, .Suaqnchmna Jitiuer.. .... 
Odenton channcl, S u a q u e h a n n a  

...... do:., ........... .i ---.---..... + 

Beaver Dam. Soaauehanns River .. 
River.. . .  , ,. 

Red Bank, Susquoh&na Givor.. .... 

36. -REPOWT ON THE SHAD WORK OF TEE STEADIEB HALOYON 
DURING THE SEASON OF 1887. 

B y  WILLIAM HAMLEN. 

[Abstract. J 

During the period of the shad operat,ions of the steamer Halcyon, 
which commenced on May 2 and ended on the 20th of the same month, 
4,750,000 fry were obtained from the U. 8. Fish Commission steamer 
Fish Hawk, and from Battery Station, and planted ; and 8,629,000 eggs 
were secuted through the agency of gillers. The spawning, which was 
all done a t  night, was continued until the end of the season. 

On May 11 the steamer Fish Eawk transferred to the Halcyon 
1,260,000 young shad, which, on that date, were planted in the Sassa- 

The Elalcyon then proceeded to Beaver Dam, on the Susquehanna, 
tho nearest poiut where successful spawning could be carried on, but 
arrived too late to  accomplish anything in that line. 

All the eggs obtained were kept fresh and in good order by means 
of hatching cones and pumps on the vessel, until it was practicable to 
transfer them to Battery Rtation. 

The following table shows the number of eggs and fry obtained, and 
how disposed of: 

Record of sltad operations by stoanrw Halcyon, 0% Chesapeake Bay ana tribuiaria, for the 

fras River. - _ _  " _. 

8l?Il.ROm O f  1887. 

Of Plaoe of deposit. 

. . . . . . . . . . . . . . . . .  

. .  z70, aoa .................. .___ _. 
153,000 ......................... 
37,aoo. ..... ...___... ........... 

721,600 ......................... 
. ,88,.000- ..l..*..i....... .: ......... 

. .  
438,000 .......................... 

1.783.000 ........................ 

Data 
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mi. 

&fay a 
3 
4 
5 
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10 
11 
12 
'13 
14 
16 
10 
1I 
18 
10 

' 20 

~. ..... .do. ... .; ........................ 

Panny f3hoalsj4aaquehannir~ River . . 
...... do.. ........................... ...... do..-  .......................... ........................ 
Osborn's Haul Svquoh@na River' .............. . . . . . . . . .  ....:..,.., 
'I?ea;vM Dam dusqueliann&'Rivo Y. . ........................ 
Mafn chanqdl, SuaquehFna.Rivw . 

Boaoh, Susquehanna River.. 
rDim, Shsqnoliarinb klv'oi'..' 

..... ................. 

BALTIMORE, BID., Ampst 16, 1887. 
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SI.--OATCR O F  SHAD I N  CONNECTICUT P O R  1897. 

y<y ROBERT B. CNALKER. 

The statistics of tlic catch of shad for the year 1887 in the State of 
Conuecticut are its follows : 

POUND FISIIEIUEB. 

From the mouth of the Conuectiuu; River to  New HWOII Harbor: 
15 trapsiii Soybrook ........................................... 26,700 
21 trapsin Westbrook .......................................... 26,600 
10 traps in Clinton. -. __. . - -. - - -. -. - - - - -. - - - - - - - - - - - - - -. . -. . - 8,650 
J8 traps in Madison. ............................................ 1,800 
7 traps in Guilford ............................................. 1,500 
8 traps in Braulbrd ............................................. 2,000 
5 traps in East Haven .......................................... 4,000 -- 

Total shore fi6hcrius. .......................................... 71, S O  

IZIVEil XISIIERIES. 

Tharries River ...................................................... 27 
Connecticut River and tributaries : 

Hauling-seines ................................................. 10,100 
Gill-nets ....................................................... 13,900 

Quinepiao River, hauling-seines.. ................................... 2,500 
Hoiisntonic River: 

IIauling-soines ................................................. 8,400 
stake-nets.. .................................................... 4,000 -- 

Total river fisheries ............................................ 38,927 

Total catch of &ad in the State. ............................... 110,177 

The past spring was a time of I%mi%rkably calm weather, 8s there was 
not a day during the fishing season when the Sound fishermen could 
not haul their nets. The run of shad mas about the same each day, 
none of the usual large hauls beiug made. The fish were of uniform 
size and of very fino quality. 

The first shad was caught April 18 in the Connecticut River, 5 miles 
from the mouth. The mason closed suddenly about June 12, fifteen 
days earlier than usual. 

The falling oflt‘in the catch is very great every year in all the waters 
of the State, but it is most marked in the Thames River. Formerly the 
fishermen would sometimes take 2,000 shad at a haul. It has decreased 
in a few years, so that now the total catch reported for the last two 
years has been but 45 and 27 respectively. 

SAYBROOX, GO”., Beptentber 24, 1887, 



3S.--HATOEiING C O D  I N  NORWAY.' 

B y  CARL.ROGNERUD. 

[Report of the oocMsh hatchery at Flodgvig, Norway, for the year ISSO.] 

The unusual low temperatiire of the sea-water has this year put s e ~ ;  
era1 new obstacles in the way of the work, so that the results, although 
better than those of preceding years, have not come up to what might 
have been expected, when me take into consideration the advantages 
of the accumulated experience of many years. 

The greatest obstacle to tho work was caused by the ice, which pre- 
veated parent fish from being obtained at the most important time, 
namely, from the 26th of February to the 30th of March. After that 
date it is always very uncertain and difficult to got fish which are not 
either too far advanced in spawning or have not already spawned. 

When, nevertheless, a larger number of eggs was incubated t141,zu in 
previous years, it must be ascribed to the inethotl of Beeping the parelit 
fish swimming in a special place in the hatching-house, instead of, as 
formerly, in an open vessel by the wharf. 

I n  further explanation I m:ty say that already in 1884 T noticed that 
a very large portion of the roe me received was doad when taken froin 
the fish, and consequently useless for iucab:btion to  such an extent that 
three-quarters had to be discarded. It became of the greatest neces- 
sity to find out the reasou for such a great loss and how i c  could bo 
prevented or a t  least minimized. To assist me in this matter I applied 
for information to several persons of experience, but even with their as- 
Ristance t h e  problem could not be satisfactorily solved. The only way 
open to me was to procoed with the necessary investigation myself, and 
after a, long time m y  labor was at last crowned vith success. 

Tho specific gravity of the roe is the surest sign of its being detcd or 
alive. When alive, it floats easily in water with a specific gravity of 
1.024; whereas if dead, it sinks and lies on the bottom, even when the 
specific weight of the water is increased by tho addition of salt solution 
to 1.030. This fact is taken advantage of to remove the dead and use- 
less roe when the apparatus is cleaned. Whon tho roe is taken from 
the fish, fecundated, washed, and put in a large glass cylinder with 
water of a speciflc gravity of 1.022 to 1.024, a difference will a t  once be 
noticed between the good and useless. The living roe mill after a few 
minutes float up to the under part of the surface, and the dead sink to 
the bottom, leaving a space of Clear water between the two. 

* Tranelated from the Norwegian by N, OHMILN. 
__ 

Bull. U. S I?. U. 87-8 
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The difference with regard to color begins nom also to be noticed. 
The living roe is more or less of a yellowish-red color, whereas the dead 
is of a gray color, with a regular white spot on the under side of each 
egg. That the healthy color was lbst with life was so natural that I 
passed it without any further investigation; but my whole attention was 
directed to the examination of the above-mentioned white spot, which 
was invariably found in all dead eggs, when taken directly from the 
fish, as well as when they had been in the hatching apparatus any time. 
They all presented, under the microscope, a cloudy apppearance, as if 
a white membrane lay on the bottom of each egg. Later on, I became 
convinced that such was the case; for the white spot was simply the 
membrane bag which contains the yolk (vital fluid), and sinks to the 
bottom of the egg after being broken and its contents mixed with the 
white of the egg. 

It appeared, as if outside violence t o  the lish mas the cause of the 
eggs being thus destroyed (as, for example, pressure on the belly of the 
fish) ; and I began to feel so sure on that point that I came to the con- 
clusion that to handle the parent fish with car0 would be the surest 
way to prevent its occurence, when an incident came to my assistance 
and led my researches in another direction. Among the fish procured 
was a splendid pair of light-gray deep-sea cod, one a roe and the other 
a milt fish. All the roe from time to time obtained from these fishes 
was, to my great regret, useless, and at  last I gave up all hope of getting 
any hatchable roe from them; but as they were fine specimens and of 
a very large size, I decided to keep them in the hatchery basin, for the 
benefit of visitors sod spectators. The water ip which they were kept 
was often renewed with fresh sea-water, taken from a depth of '9 fath- 
oms. Some time afterwards I happened by chance to catch one of 
them, and to my surprise I got exclusively good roe from it, and in 
considerable quantities. 

Experiments were commenced with a greater number of fish which 
had given more or less bad roe, and when the result in all cases was 
the same it was considered clear proof thst the saltness of the water 
must be taken largely into consideration. It may be remarked that 
the water pumped into the hatchery from a depth of 9 fathoms con- 
bins twica the quantity of salt as that on the surface. 

It still remained to be explained why some fishes gave only useless 
roe, while all of them lived under exactly the same conditions and in the 
same place. I noticed that, as,a rule, small-sized fish, of a dark color, 
gave the be& roe for hatching, and, on the contrary, the light ones gave 
bad. Now the fhh of light color live outside the coast in deep watar ; 
and the darker live closer to the shore, and are commonly called fiord 
fish, bay or shore fish. I was convinced that i t  was not the greater or 
less amount of salt the water contained that made the difference, but 
the sudden change from the deep-sea to the fresher water on the sur- 
face. This was also further proved by some deep-sea cod that were 
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held captive by the shore from one gear to the other, and mere then 
found to give roe perfectly good for hatching. In consequence of these 
observations, all the parent fish for this year were kept in a rgservoir 
in the hatchery ; and from them mas got a manifold greater quantity 
of roe. This can be easily understood when I mention that, during the 
breeding season this year, notwithstanding the low temperature of the 
water by which more roe was lost than in any previous year, we had 
only 150 fish, against 400 to 600 the previous year, from which roe were 
obtained. The loss in the apparatus this year amounted to 52.8 per 
cent., against 39.3 per cent. in 1885. 

We must not conclude from this fact that the coldness of the water 
has a directly killing effect on either the roe or young fish. Such is not 
the case ; but the hatching period is so much prolonged, and necessi- 
tates the keeping oi the roe for a longer time in the apparatus, where it 
is subjected to iujury and loss. 

The time required for hatching cod eggs this year WAS forty-two days, 
whereas the longest time, in any previous year, was twentysix days; 
the difference in the mean temperature was only 2.50 RBaumur. At  a 
temperature of 40 R. [410 F.] it takes as a rule twenty-two or twenty- 
four days fo bring out the young fish; and as they then appear to 
be strongest and most vigorous, we may suppose this to be the tern- 
perature best adapted to their nature. If the water is warmer, ars for 
example, 60 R. [4&0 F.], tho hatching will be done in fifteen or eighteen 
days ; but then the young fish are very frail and weak. The Rame is 
the case if the temperature i8 as low as 20 R. [36&0 F;] or lower. 

When the doubt regardiug the possibility of hatching cod roe arti- 
ficially was clearly removed, another question was brought forward, 
namely, had the young fish, hatched in this manner, energy and power 
enough for further growth and development in the natural element '? 

It was useless to explain that the conditions were the same as for thbse 
hatched naturally ; that the temperature and saltness of the  water, &c., 
were the same as in the sea; that the fecundation of the eggs and the 
progress of hatching must absolutely be the same as nature's arrange. 
Dent, or else would have failed. The public wanted proof; and 8s the 
same public kept the institution going by their subscriptions, there was 
no choice but to set to work and bring such proofs. 

A number of propositions were brought forward regarding the best 
courm to adopt, and all had taken the economical question most 
strongly into consideration. That the same question had a prominent 
place in my calculations waa natural ; but  the main point with me was 
to guard against anything being done or adopted that would in any way 
endanger the complete success of the work. I looked upon the ques- 
tion from the standpoint that P failure in this case would plme too 
strong a weapon in the hands of skeptics, and our fish-breeding institu- 
tions would mme to an end. 

I 
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I had from time to time been experimenting 00 a small scale with 
young cod, and found thatthe water must have, besides the proper tem- 
peraturp, a specific gravity of 1.022, which is absolutely necessary in 
order to keep them from sinking to the bottom. If the specific weight 
of the young fish is more than that of the water they have too great a 
tendency to sink; and as their swimming power in their early stage is 
verx small, they will touch the bottom a t  last, no matter how they 
struggle against it, and then their destruction is certain. 

In  view of these facts, i t  was considered necessary to construct a 
basin in such a place and in sucli a inanner that the saltness of tilo water 
and its renewing would be under absolute control. I therefore proposed 
one entirely separate from the sea, which could be filled with proper sea- 
water by aid of a steam pump. Agood place for such a basin was easily 
found. A plan of such was sent to the branch directors, which they 
accepted, and the work was commenced aud finished during the fall of 
1855. The dimensions of the basin are: Greatest length, 43 meters ; 
greatest breadth, 20 meters ; greatest depth, 5 meters [about 140 by 66 
by 16 feet]. 

The capacity is about 2,500 cubic meters [about SS,OOO cubic, feet], and 
its overflow lies about 8 meters [SSg feet] above sea-level. I t  is situated 
in a natural indentation in the clifh and has a wall 40 meters [ 1314 feet] 
long to the south, and one 15 meters [494 feet] to the northeast. The 
pumping is done by a small steam-engine and a wiudmill, erected in 
the neighborhood; but they are found rather too weak to perform the 
work satisfactorily, especially as a hill to the southeastward shelters the 
windmill from that direction. 

During the month of April the basin was cleaned out and filling it was 
commenced, during which several kinds of sea-plants were put in. On 
the 3d of May about 500,000 young cod, hatched on the 27th of April, 
were put intoit; the pumping continued steadily until the basin was 
filled, and afterwards a t  certain inter-rals. 

With regard to the further progress of the young cod, I copy from my 
day-book as follows : 
M q  3-8.--Saw the fry every day, most of them at the eastern side. 

They never swim in schools, always by themselves. 
Nay g.-Development goes on. In  the most of those I examiued was 

seen a yellow content. 
May 10.-The greatest number were seen about the mouth of the pipe 

through which the water was pumped in, probably because the water 
'was fresher there than elsewhere in the basin. 

May 11.-Oontinue to grow, Yellow spots are aeen on the head aod 
backs. Great numbers of crab larvae (zoea stage) are found in tho ' 
basin, and are very lively, swimming about near tho waste-water over- 
flow. 

May 13.-About 5,000 young fry were put in tbe basin. Cod fry 
grow steadily, and, aa mentioned before, ar0 in greatest nuvbers about 
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the filling pipe. The leiigtli is about 7 millimc!tcrs [g inch]. The in- 
testine has begun to form a bend. Th,e ground color is niore yellow- 
ish. 

May 18.-Cloudy and rain. Saw a number of coil fry of 8 millimeters 

Nuy 20.-Clear weather ; fry all over the basin. 
May 21.-Towards tho evening, they gathsr to the west side of the 

Temperature, 80 R. [ti00 F.]; specific gravity oE water, 1.021. 

length. 

basin, Length of fry, 10 millimeters. 

Places of taking tomporeturo, &o. Temperature. $:$!”;: 

At overflow .................................................................. 
At 1 meter dopth ............................................................ 
At 2 meters depth ... .c.. ...................................................... 
At 3 motors do~Lh ........................................................... 
Atbottom ..................................................................... I 9.6 I 53.4 I 1.0250 

Muy23.-The fry prefer to keep themselves in the shade, conse. 
‘quently they are a t  the east side in the morning and west side in the 
evening. The difference in the size is considerable, but t h e  clevelop- 
ment is nearly the same. The distinction between the diEerent kinds 
has already commenced to be noticeable. 

May 31.-From last date the weather has been cold and rainy and 
observations insufficient. Today are seen a great number of them. 
Caught one 15. millimeters long [a little over inch]. They still like 
the shade. 
June 1.-Saw a young Bat-fish among the cod, a11 in. the shade. 
June 3.--lt is a month to-day since they were put into the basin. 

Caught and preserved ti0 of them in spirits of wine. They are now 
from 9 to 16 millimeters long. The s m d e r  do not seein to liave the 
same degree of development as the larger. 
June 6.-Tempersture in the basin l a p  1%. [600 F.]; temperature in 

overfiow, lO&O R. [6Q F.]; temperature in filling pipe, 60 R. [PQ F.]. 
That the water was so much colder in the filling pipe was because it 
was pumped from a greater depth. The fry are growing and arc found 
over the whole basin. Tried to feed them today with fine-cut mussels 
and fish, etc., but it was no use j they Bed in great haste from it. 
June S.-During the last days they seem to have disappeared in great 

numbers from the upper part of the basin, and keep closer towards the 
bottom. 
June 10.-After carefully studying the life and habits of the cod fry 

from early morning and during the whole day (a clear, calm, and sunny 
day), I have found that they attack, kill, and eat each other in consid- 
erable numbers, whereas the crab larvoo (nowboth in the zoea and meg- 
alops stage) were seldom pursued, and, as far as I could see, were never 
caught by the youtlg cod j not that they seemed to lack the desire to 
‘ctatch them, but the ]arm are siicli spleiidid swiiniliiors, and understand 

Caugh! one at two fathoms of water. 
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so well how to avoid the attack. On the otber hand, I never saw a 
crab larva attacking the cod, so thej7 may grow and develop peace- 
ably together, for a time at  least. That the larvae at last succumb to 
the'voracious cod is certain, but not until his size is considerably larger 
than the crab. As the cod, when larger, very seldom attack and eat 
each other, we may conclude that the greediness which they at presen't 
have is because the basin is new, and- only a few sea-plants are yet 
growing there, so that there is not sufficient food in it for such a number 
of fish. Tried to feed them and succeeded in getting some of them to 
sw@llow pieces of finely-powdered mackerel. 

June 19.-During the course of the last nine days numbers of cod have 
been examined, and their stomachs were filled with several kinds of 
animalculae, such as mosquito larvae and pupas, of which there is an 
incredible number in  the basin. There were also found in them part of 
the food daily thrown into the basin for them. Some were found dead 
by the overflow, and marks of outside violence were visible, their hind- 
parts bloodshot and the skin injured. 

When the young cod leave the egg they have a length of 3 millime- 
ters. Duripg the first eight days, while the yolk sac is able to give 
sufficient nourishment, they grow 2, millimeters, so that when taken out 
of the apparatus they have a length of 5 millimeters. [It takes a trifle 
over 26 millimeters to make 1 inch, so 6 millimeters equal abdut Q inch.] 

Their future growth is varying indeed, and depends more perhaps on 
the difference in race kinds than on the greater or less quantity of food 
they succeed in obtaining; and when in the following table I give their 
length, it must be understood to be the average : 

A r i l l 8  ............................................................ 
Meg 18 ............................................................. dy a ............................................................. 
May l a  ............................................................. 
May a1 ............................................................ 
m y 3 1  ............................................................. 
June 8. ............................................................. 
June 6. ............................................................. 
July I2 ............................................................. 
Angqst 12 .......................................................... 
September 12. ...................................................... 
Ootqber 12 .......................................................... 

Days. 
0 
6 

19 
21 
24 
86 
a8 
41 
77 
106 
lao 
109 

Length in 
millimeters. 

a 
6 
7 
8 
9 

10 
12 
16 
I55 

. 86 
*116 

78 

Length in 
fnohes. 

.I2 

.20 
-28 
.31 

.47 

.69 
2.17 

. a5 . ao 

2.70 a. a6 
4.153 

* The largest one caught at this time waa 167 millimeters [or 0.18 incheal long, 

Between the 6th of June and the 12th of July theh  is a very large 
step in the development, as the table shows; bu t  the reason is that at 
this time the young cod begin to eat the food given them twice a day, 
and in considerable quantities. 

From the middle of October until now (middle of February) their 
growth has been very slow, the cawm of which may he easily ex- 
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plained. I will here mention, first, that young cod, in their,natural ele- 
ment, betake themselves to the deep waters when the upper waters be- 
gin to be cold, which usually takes place in 'the mont'h of November. 
That a t  the same time they go, as it were, into the mouths of theirmany 
enemies, and the largest number of them are thus destroyed, has noth- 
ing to do with the present question. Those who escape all danger, no 
doubt, have a very comfortable existence in the deep waters, where they 
are able to procure for themselves a suacient quantity of food in addi- 
tion to the congenial temperature. That such a migration could not 
take place in the basin was evident; and all they could do was to 
search out the deepest holes, where they keep theinselves as well as 
they can. That thi8 is hindering their growth is easy to see, and espe- 
cially a8 they during the cold weather eat almost nothing. 

I may also mention, in this connection, that the water has not been 
renewed in the basin as often as might have been necessary, and may 
not have been so healthy for the young cod to live and thrive in. I 
have, nevertheless, seen only one dead in the basin during the winter, 
but that there may be more of them dead is quite possible,in the deeper 
holes, where the bottom cannot be seen. 

Had this experiment been carried out to its fullest extent, the steam 
pump should have been kept going at least two whole days in each 
week, Bu t  the means at our disposal would not allow that. 

The principal question is, however, satisfactorily settled : That the 
cod fry artificially hatched have the power and energy to live, grow, and . 
develop when set at liberty and left to care for themselves in their nat- 
u r d  element, the sea, 

We must thus leave this question to  rest for the present, especially 
m3'80 many others of great importatice in this connection are yet before 
us for solution. I shall again refer to the progresb of the young cod in 
my early report for 1887. As the basin is now and has been covered 
with ice since the middle of December, I cannot venture to say how 
many are alive there yet, but; I should suppose they still amount to 
several thousands. 

Talde showing the work dicriiig t lme wb&rs. 

Yew. 

ARENDAL, NORWAY, January 1,1887. 
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Wator. 

Cent. Behr. 

SO.-NOTEl ON THE H A T C R E B I E S  A N D  H E E S R - W A T E E  PISHEEIES 
OH ICEIrAND. 

By BENED. S. THORARINSSON. 

I n  1883 the Icelanders began the first inquiry into the fisheries of 
their lakes and rivers. The first step in this direction was made by the 
assembly of Iceland (Althing) granting a total amount of 3,000 crowns 
($804) for these investigations. Mr. Arthur Feddersen, editor of the 
Danish Fiskeritidende, vas  enga,ged to examine the rivers and lakes 
of Iceland and to report upon their condition. Accordingly, in the 
summer of 1884 he traveled through the country and published de- 
scriptions of the fresh-water fisheries of Iceland and a report of his 
examinations.” Also, he advised the establishment of two hatcheries, 
one for salmon, a t  Reynivbllir ; the other for trout, a t  Thingvellir. 

For the hatchery at Reynivellir a hut of earth and stones was built, 
114 by Sg feet, with a small window at on0 end and a narrow and low 
door. This hut cost 140 crowns ($37.52). It is situated at the foot of 
a slope, in boggy ground. The spring-water is conducted by a channel 
through the upper part of the wall into the hut, whereit falls into a 
filtering box. The hatchery contains five Ualifornia hatching troughs, 
and i t  is not possible to hatch more than 30,000 eggs. 

The person who conducted the hatchery, Mr. Nils Johanson, a Swedish 
farmer, keptTa daily journal giving the temperature of the air and 
water. According to this journal, a partial table of the temperatures 
is as follows : 

’ 

Partial tenq~n’aturcs dzcrhg tho hatohing aeanon. 

Air. Water. 
Date. 

Cent. 1 Bahr. Cent.]  Brihr. 
_____---___ 

Oot. 
OCt. 
Oct. 
Nov. 
Nov. 
Doc. 
Doc. 
De& 
Doc. 
Jan. 
Fob. 

0 

0.5  

2 4  

1-2 

0 

O I  43.7 Fob. 3,1885 .................. Beb. 10,1886 
.................. Bob. 14,1885 

35.0-37.4 Fob. 23,1885 ................. F C ~ .  zs,ia85 .................. M a  1 1885 

33.8-35.0 Apr. 2,1885 
................. Apr. 20,1885 ................. Apr. 21,1885 . 

................. &far. 13: 1885 

32 

0 

-G.5 
-0 
-9 
-0 
-10 
-7.5 

G 
-10 
4-7.5 

0 0 
20.3 .................. 
21.2 .................. 
15.8 .................. 
15.8 .................. 
14 .................. 
18.6 2 . 6 3  30.5-87.4 
42.8 .................. 
14 ................. 

39.245.5 .................. 

0 

................. 1 4 89.2 

10,1884 
27,1884 
28 1884 . 1: 1884 
7,1884 

20 1884 
21: 1864 
27,1884 
28,1884 
21,1885 
1,1885 

._ 

.. 

.. 

At a waterfall in the Lax6 Xiver a box was placed in which to retain 
the salmon taken for spawning purposes. Fishing for these spawning 
fish began a t  the salmon fall (Lazjbss) on September26 and lasted till 

* For throo articles I y  Mr. Feddersen on this subject, see l+’i!”’Commission Repost 
for 1834, pp. 301 and 323, and Fish Commission Bulletin for 188G, p. 1G1. 

G 
4 
4 

2 
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3 

-6 
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Octbber 7 ; 3 females and 6 wales being caught. I n  the Bugda Eiver, 
near by, the fishing lasted from October 1 to 19; 10 females end 13 males 
being caught. Thus altogether 13 females and 18 males were taken. 
This number diminished considerably before spawn was obtained, as 
the stream was too strong in the retaining boxes, and the fish were not 
suflciently oared for. The first salmon eggs mere artificially impreg- 
nated in Iceland on October 16, 1884. This was ctontinued until No- 
vember 8, thore being fecundated in all from 26,000 to 25,000 salmon 
eggs. 

On December 23, sixty-nine days after impregnation, the development 
of the embryo was so far advanced that the eyes were visible in those 
that were fecundated on October 16; on January 5 the eyes were per- 
ceived in eggs impregnated October 28 ; and the eyes of those impreg- 
nated November 8 appeared on January 28. It is worth noticing that 
Mr. Johansou put anow into the water in order to make it colder for the 
purpose of delaying the hatching, because he thought it unsafe to put 
out the fry into the rivers till May. It seems, also, that hatching was 
especially delayed during the latter part of the season. 

The first fry appeared on March 4, so tha t  the period of incubation 
for these was about one hundred and forty days; but the journal stated 
that on March 23, everything of the first lot of eggs impregnated had 
been hatched, so the whole period extended over one hundred and sixty 
days. By April 28 the whole number of fry were hatched. 

Owing to heavy rains the filtering box often became unclean from the 
settling of' mold and mud that fell into it. Ducks often stirred up the 
soil in the bog, which also caused the water to be muddy; and so both 
gravel and box had to be cleansed repeatetlly. 

The fry were kept in the hatching-boxes till May 23, when riearly 
10,000 young fish were planted in Bugda River ; and on the 25th of May 
12,000 were planted in Lax& River, above Vindhs. The temperature in 
the Bugda at  this planting was 100 C. [500 I?.], and 840 0. [a740 F.] in 
the Laxti. Of the whole number i'ecurtdated (from 26,000 to 27,000), 
there died 1,030 eggs; while probably the total loss was about 13 per 
'cent. 

On March 1, when the embryos wero well developed, Mr. Johanson 
transported 3,400 salmon eggs from Reynivellir to Thingvellir, to finish 
the hatching there, and plant the fry in the lake of Thingvallavatn, so as 
to see if the salmon (ij'almo salar) could live in this lake. The temper- 
ature during tran8portation was very low, being at -170 0. [1.40 F.], 
but few eggs died. 

During the same winter (1884-'85) an attsmpt was made to have a 
hatchery for mountain trout ( & h o  abinus) established at Thingvellir. 
Mr. Johanson went theire on October 5 and impregnated about 10,000 
eggs, which were placed in a Wooden box 36 inches long, 16 wide, and 
11 deep. They were kept in a cold spring, there being no hatching- 
house. On October 28 nearly 10,000 eggs more were impregnated and 
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placed in a similar box. A t  first veryrfew died; but on November 11 
$here mas a heavy rain-fall with a high southerly mind, which caused in- 
undation. The contents of one box were entirely destroyed, while 
those of the other sueered slightly by an overflow from the OxarS 
River. I On December 24 the eyes of the embryos wcre first seen ; in 
the middle of February hatching began, and it was completed by the 
end of the month ; so the period of incubation lasted from one hundred 
and thirty to one hundred and forty days. Very few of the young fish 
died; and on April 29 a11 the fry, amounting to about 7,000, were 
planted in the OxarB River, connected with the lake of Thingvallavatn. 

Most of the salmon eggs brought over from Reynivellir hatched, and 
the fry were deposited in t h e  lake of Thingvailavatn on May 9. These 
were the first salmon in this lake. A year later one salmon was caught 
weighiug one pound, but no others have been seen. 

,The Jake of Thingvallavatn is the largest in Icelaud, as it is from 4 
to 5 square miles' in area; and its northern part is 70 fathoms deep. 
The bottom consists partly of sand and gravel, bu t  mostly of lava,, as it 
is formed by volcanic eruptions. Around it is a great tract of lava and 
range of crater8. Considerable animal life and vegetation are found in 
it. Trout (Salmo trutta) in this lake grow qery large, up to 20 and 22 
pounds ; while mountain trout in several yarieties reach the weight of 
from 1 to 7 pounds. Many trout are caught in this lake at all seasons; 
duriug the winter numbers being hqokecl through the ice. 
Mr. Johansou, after superintending this hatching in the winter season 

of 1884285, returned toSweden. Since then the work at Reynivellir 
and Thingvellir has been kept up very poorly. I n  1885-%6 about 6,000 
eggs were hatched at Reynivellir ; and in 1886-'87 somewhere between 
9,000 and 20,000 eggs were hatched. A t  Thingvellir a,few thousand 
eggs have been hatched each season. A third attempt to establish a 
hatchery was made in the autumn of 1886 at Hjardarholt in Dalir, where 
several thousand eggs were hatched. All of these hatcheries are in- 
sigpificant and badly managed. They have no suitable apparatus for 
such work, not a tank nor box being on hand for the transportation of 
fry or spawning fish. Last spring 2,000 salmon fry were brought from 

.BeyDivellir to Thingvellir in a pail. The young fish were said to be 
living on reaching Thingvellir, but they were not transferred to the 
Lake of Thingvallavatn that day, and being left in the hatching-trough 
over night, in the morning all were dead. The hatching-boxes are un- 
serviceable for hatching ; it is not possible to breed the fry successfully 
in such apparatus as there is ; and there are no basins for rearing the 
young fish. Consequently, the fry are turned out into the rivers and 
lakes before they have entirely consumed their yelk-sacks, and this 
probably results in the death or destruction of a great part of them, 
especially as sudden changes of temperature frequently occur in the 
water about this season from the presence of ice in .the rivers. $Then, 
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*Danish square miles, which would make its arm about 100 English square miles. 
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too, animal and vegetable life has not yet roused from its winter sleep, 
ao as to supply these fry with their needed food. I t  is therefore my 
opinion that at present the hatcheries, under the circumstances, are of 
very little use. It would be much better if the hatcheries were properly 
situated in Iceland, as many rivers are suitable for salmon and t,rout. I 

Natursl circumstances have at  many places destroyed the fishing 
* without any intervention of mau. In  autumn frequently heavy rains 
occur during the spawning season, and the rivers increase in volume 
and tear u p  their beds, while early in winter the streams freeze un- 
expectedly, thaw suddenly, and the ice sometimes changes the whole 
beds of ths rivers, especially where tlioy consist of sand and gravel. In 
those parts of the country where the river-beds are of lava formation 
the spawn may be saved from destruction by the holes and heavy rocks. 
Thu8 the fisheries in these rivers are preserved ; but natural hardships 
and bad methods of fishing prevent the increase of salmon in the rivers, 
an3 almost entirely stop the fishing in many of them. Most of the fifish- 
ing in Iceland is done during the spawning season of salmon and trout ; 
and formerly dams were built across the streams where possible. In 
1876 a law was introduced that nobody be permitted to capture any 
salmon later in the year than September 15, or to obstruct any river ; 
but nothing was said about trout. 

In all the large rivers salmon are caught in wedge-shaped nets, which 
are set in the rivers and on the places where the water is quiet. They 
are fastened in place either by stone-piles built out into the stream 
from the shores or by means of large baskets loaded with Btones. 
In the smaller streams salmon boxes are used of different sizes. They 
are triangular in shape and made of wooden rail& One angle points up 
the stream, and the rails composing the sides of this angle are arranged 
horizontally, while the rails on the opposite side ar0 perpendicular, with 
an opening between them for the entrance of tlfe salmon. In many of 
the little rivers salmon are caught by means of sharp iron hooks at. 
taohed to poles. Haulingnets are used in all rivers, especially in their 
mouths and across them, in which the fishermen catch all salmon, large 
and small. 

The trout are taken by means of set nets, dragnets, and trout-boxos. 
All nets for trout have too small meshes, and catch even the smallest 
fish. They are badly made, ill fixed, and of very little worth. Often 
white bones are used on these nets as sinkers, as also on the salman 
nets, which tend to drive the fish away. In lakes fishinglines are used. 

Many wealthy salmon-fishermen come to Iceland annually and rent 
' the salmon rivers for a year or a period of years. They fish with hooks, 
staying in Iceland from the beginning of June to about the middle of 
September. The salmon which they catch and do not use are generally 
given to the neighboring farmers, who, thus sometimes get both fish and 
rents. I n  1878and.1877 an Englishman (Mr. Richy) was in the southern 
part of the island and did a eonsiderable busines8 in putting up and 
exporting oanned salmon. . 
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The atten tion of tlic legislative asseiubly was not specially directed 
to this matter of protecting the fisheries, nor were laws enacted 011 this 
subject before 1885 ; and the prasent laws are in many instances primi- 
tive, imperfect, and inconvenient, according to the conditions of the 
oountry. One of the worst features is that in regard to seals, which 
are so injurious to the salmon fisheries. This is contained inOsection 4. 
of the following statute. The defective point about this bit of legisla- 
tion is that in all salmon rivers (with one exception) and their mouths, 
where there are seals, there are also seal-catching places; so that the 
law is of little or no benefit to the salmon, as it is forbidden to disturb 
the seals in the places where they are a t  all easily accessible. The 
statute referred to was paseed February 19,1886, and is as follows : 

6' SECTION 1. It is unlawful to catch salmon in th0 sea, or in rivers or 
lakes, except during three months each summer. The county board 
shall in each jurisdiotion fix definite rules as to the beginning and end 
of tho fishing for that locality. During'the season the salmon shall be 
entirely protected for thirty-six hours each week, from 9 p. m."Saturday 
to 9 a. m. Monday, during which time a11 salmon nets shall be taken up 
and all fishing apparatus be kept open, so that the salmon may have 
free passage. h'ets so constructed that the salmon can notbe entangled 
therein are to  be considered as a fixed mechanical fisying apparatus. 
. '' SEU. 2. It is illegal to set nets, dikes, or any other fised fishing 
apparatus in a river farther out from the bank than the middle of the 
river ; and even this is allowed only if the other half of the stream is 
no less deep than the half through which the dike, etc., extends. If it 
is desired to set nets, or have dikes or other apparatus extend from 
both sides of the river, there must be an interval of at least 30 fathoms 
of the length of the river between the apparatus extending from oppo- 
site sides. If thero is,only one owncr of the fishing rights in a river, he 
is allowed to use eraas-dikes ; but if the river has affluents or sepaxate 
arms, he is allowed to cross-dike only one of those arms, and this only 
when the setter of the dike is sole owner of the fishfng right in that arm 
and when the salmon go in greater numbers up the other arms. 

"SEC. 3. No one may set nets or other fishing apparatus out inlakes, 
or in  the sea near the mouths of salmon rivers, in such a manner that 
the passage of' the salmon is obstructed. It is allo\ved to use dragnets 
in rivers only between 9 a. m. and 9 p. m., and in river mouths o n l ~  
before the shoaling of the fish at every other flood tide. Salmon may 
be caught by means of rods and lines, but not by stabbing iustru- 
ments or spears. For scientific or breeding purposes salmon may be 
taken a t  any time of the year. 
''u SEU. 4. In  rivers and their mouths whore there are salmon, it is 

allowed to shoot or frighten seals with the restriction that the inviola- 
bility of breeding and seal-catching places, which are thus eqpeoi?lly 
proclaimed, must  not be infringed upon, except with the penalty of full 
damages, according to the estimate of good men nominated by the jgdge 
and sworn in court. 

, 
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‘~SEC.. 5. No fishing apparatus may be used which will catch small 
salmon. Meshes in a salmon net, wheii wet, must have a circumfer- 
ence of at least 9 inches. No nets may be double. In  every apparatus 
there must be openings so large that salmon not measuring more than 
9 inches in greatest circumference can not be detained therein. If t h e  
apparatus is provided with grates, tho rails must be perpendicular with 
intervak of a t  least 14 inches. 

16 SEO. 6. If  the majority of the owners of the fishing right in any river 
wish the fishing to bo casried on by all the owners jointly in order to 
protect the salmon better than pccordiiig to  the provisions of the pres- 
ent act, they must submit the case to the conzlty board. If this board 
is of the opinion that no one’s rights will be infringed, it may enact 
rules for the mode of fishing and the division of the catch, which rules 
shall be binding upon all persons concerned. In such cases the main 
river and its tributaries aro to be contlidered as one river. 

“SEC. 7. If local circumstances make it necessary tohave more definite 
regulations than are provided for in the present act, one or more county 
boards may make additional regulations j but such regulations must in 

erfere with the principles of the present act warranting ,tho 
Such regulations, as well as 

those named in section 6, must have the sanction of the provincial gov- 
ernor, and be then valid as law for the nest ten years after they are 
made, 

“SEC. 8. Transgressions of this act are punishable by a fine of not more 
than one hundred crowns ($26.80), while all the unlawful catch and all 
unlawful apparatus may b e  confiscated.” 

The tables that follow show the amounts of salmon exported from 
Iceland, going chiefly or entirely to Denmark, the bulk of the export 
being salted and of not great value for exportation. There are no rog- 
ular smoke-houses in laeland, so the little smoklng of fish that is done 
is carried on in the kitcheiis in a primitive manner. Canned salmon 
and salmon packed in ice are also exported in small quantities. 

TABLE I.-Exportation of ealted salmon from Iceland to Drnmark. 

‘ 

e and protection of salmon. 

ir 
Ploaefrom 1630. 1743. 1784. 1806. 1816. 1840. erportod. 

__--- --- 
Lbr. &be. Lbs. Lbo. Lbo. Lbs. 

Hn~javI k’......... ....................................... 4.800 
Akurovri‘ ..... :-. ................................................................................ 
smddrkr6kur’.._. ................................................................................. 
B18ndu6?!. ................................................................ 
Sk& aatrondl ..................................................................................... 
&y&avik’” .............................................. 480 
E ~ r b a k k i l  ...................................................................................... 
BordopP ................................................................. 
Stykkish6lmud.. ......................................................... 
Bmka ottud ....... :.... ........................................................................ 

Siglofjtdrdur’. ..................................................... 

Jranosl ......................................................................................... 

Tsagii3pnrr ................................................ .-.A -- -- --- - -- __- 
T d d  ......... 6 8 ‘17 28 104 6,280 

[The pounds in the following tables &ro P 1  Danish. Ono Danish pound = 600 gmms’ %bout 1.1 English 
pounds avoirdupois.] 

1856. 188. 1859. 1661. 

-_____ 
Lba. Lbs. Lbs. Lbs. 
6,712 2,368 6,400 ....... 

.-I.. ...................... I.. . 
2,3M ................ 

480 ........................ 
448 ........ 19,060 
072 ................ 

.................................... __- __-- 
0,192 6,872 0,400 10,080 

^____ 



'lace from which 1864-5. 1866.. 1867. 1868. 1 1869. 1870. exported. 
--I_ .----- 

Lbe.. Lbs. Lbs. Lbe. Lbe. +be. 
Hnsahkl ......... 414 806 3,808 2,816 3,808 2,464 
Akumyri' ........................................................................................ 
Siglnflordnr'. ........................................................................... 
Sand&rkr6knr1.. .................................................................................. 
Bliindu6s'. ............... 6,720 18,620 324 1,344 1,004 
Skagastrijnd' ............................................................. 
Reykjavik* ....... 8,912 2,016 1,312 898 2,464 61,376 
EvrarbskkP ..................................................................... 
AkraneeS ...................................................................................... 
Boidegri* ......... 448 1,120 2,010 ........ 448 179,648 
Stykktsh6lmnfl.. ................................................................................. 

ottnra ................................................................................... ...................................................................................... 

1871-2. 1873. 1874. 1875. 

----- 
Lba. Lba.  Lbe. Lbe. 

10,304 34,650 22,550 1,759 

: ......... 
6,044 ...................... 

9,714 8,679 5,743 

215 7,5L6 

1,568 4,950 4,675 8,300 

18,144 28,875 22,200 22,750 

Placefrom which 
exported. 

-_-._-_--- 

Husavikl .................. 
Aknreai' 

8End&rkr6knr'.. 
'Blijndu6a' ................. 
Ska aetrijndl .............. 
Beyftjavikz ................ 
E arbskW .............. 

sig1mfjiirdurl. 

AGrne8Z. 

Bordegria. Stykk sh6lmulJ. 

Iedjarahra ................. 
................ 

Braka o t t d  ..................... 
Total ................... 

REYKJAVIK, IaELA.ND, &@ember 20,1887. 

1876. 1877. 1876. 1879. 1880. 1881. 1882. 1883. 1884. 

------ 
Lbs. Lbe. Lbe. Lbs. Lbs. Lb8. Lbs. Lbs. Lbs. 

19,606 12,200 6,000 846 1,060 7,648 858 4,530 . 919 ......................................................... 230 ........................ ............................. 100 .................................... :g~ .......... ................... 400 ........................................ ..-* .......... 
2,000 3,000 1,227 ................ 10,737 724 1,354 362 

21:aUO l6:800 32:022 1 787 2 028 14 264 20 227 705 28 RG6 
8 120 6 121 1 2 8 6  564, 3,688 7,598 ..................... 

................................................................................ 3,774 
1,732 3,400 .700 ........ 2011 2,866 ........ 641 288 

33,613 ........................................ 3,000 4,770 

0,400 0,200 15,162 2:823 12:073 21:108 23:858 '4,760 . 3:Mc) 

................................................................................. 
800 ................................................................ 

63,052 83,634 66.497 6,020 20,800 84,411 45,062 14,890 42,637 
-------- - --.- ----_. 

I 

Placc from which exported. 
packed. Canned. Smoked. 

- 
1876. I 1877. I 1880. 

Reykjavik ................... 
,&sues ..................... 
Siglufj6rdur. ........................... 
BlSudu6s 
Bordeyri 

StykIhh6lmnr 

------- 
Lbs. Lbs. Lbs. Lbe. Lb8. Lb8. Lbe. 
20 038 28 ........................................ 3,201 

:. ......... 419 ....................................... 
............................................................. 1,684 ..................... ....................................................................... 162 .......... 

22: 600 .................................... <-. ...................... 
............................................. .............................. 140 



BULLETIN OF THE UNITED STATES FISH COMMISSION. 127 

40.-NOTES ON THE USE O F  S Q U I D  FOR WOOD IN TEIE U N I T E D  
tYTATE8. 

Much change is being brought about in  the American markets in the 
matter of the utilization of marine products for food, and apparently 
tliis is, in a measure, due to the aggregation of people of foreign birth 
in the more important coast cities. The most remarkable innovation in 
the direction of the utilization of sea products for food which has re- 
cently come to my knowledge, is that of the demand for squid (chiefly 
Loligopealei) for food in New York markets, where this speoies is sought 
and apparently highly appreciated by the Italians, of whom there are 
large numbers residing in New York City. 

Mr. E. G. Blackford states that the demand for squid has been con- 
stantly increasing for the past four years, and this branch of the trade 
is becoming a profitable one. L (  The entire consub~ption,~~ he says, (( ap- 
pears to be by the Italians. I have known of as much as 4,000 pounds 
being received from Long Island and sold in one day. The demand is 
steady, and if the squid are in good order they are readily sold at from 
3 to 6 cents per pound. When properly oooked the squid is a most ex- 
cellent dish.” 

Mr. Blackford thinks that the influence of the Ichthyophagous Club 
of New York has had much to do with the introductiou of squid for food, 
and says that about three or four years ago the club first ventured to 
cook and serve squid at one of their annual dinners. It is a wdl-known 
fact, however, that squid are highly valued for food in Oriental coun- 
tries, and that an important fishery for them is carried on in China. It 
is also probable that the Italians, who are the consumers of this pro- 
duct in New York, learned to eat squid in their native country, before 
emigrating to America. 

Nr, Atkius Hughes, of North Truro, Mass., who is engaged in the 
trap fishery at  that place, makes the following statement in regard to 
the demand for squid : 

‘6 When in New York the past three or four years I was told that the 
Italians used squid for food, but that tBe iluantity was small and the 
price low. Very little encouragement was given me to ship until the 
past season (1887), when a fish dealer in the Fulton Market said to me, 
about October 1 : If you cau ship me a few barrels of squid occasionally 
I think I can sell them at R low price.) The squid season was nearly 
over then, but in looking over my books I find that we shipped to deal- 
ers in New York about 50 barrels in 1887, which sold from 2 t~ 6 ceuts 
per pound, netting about $3 per barrel.” 

Under date of December 2,1887, he says : 6 L  The squid season is about 
over, Some days ,we have 8 few bashels in p r  weirs, but they have 
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become such ah article of food among the Italians of New York that 
we can obtain better prices by 'shipping them there, than,by selling 
them for bait." 

From the foregoingl it would appear that  with the increase of popu- 
lation in this country and with a better knowledge of the food value of 
certain species of marine animals which have heretofore not come into 
general use, it is supposable that the food supply from our ocean fishes- 
ies can be very considerably increased. Some species of fish that are 
helcl in the highest esteem in Europe, and which occur in the greatest 
abundance off our coasts, are seldom or never eaten by Americans, and 
-there is practically no demand for them in our markets. Perhaps the 
most noted of these is the Skate (Raia), while many species of the flat- 
fishes-flounders, dabs, eta-are so little prized that their capture is a 
matter of minor commercial consequence. 

WASHINGTON, D. C., April 20, 1888. 

IL-NOTE ON TILE OCCURRENCE OB? RIACILEREL O F P  THE COAST 
OB' F L 0 RID A. 

B y  J. W. COLLINS. 

Capt. John W. Emmons, master of the schooner Belle of the Buy, of 
New London, Conn., recently arrived in New York from a winter's fish- 
ing cruise for Red Snappers on the grounds off of Cape Uanaveral, 
Florida. He fished in that region from December 12,1887, to  April 14, 
1888. In a convorsation which I had with him three days ago, he stated 
that during January of the present year he saw several schools of mack- 
ere1 in the vicinity of Cape Canaveral, but chiefly about 15 to 25 mileg 
southeast from the cape, and that as many as one hundred specimens, 
of the fish were caught by his crew on the fishing gear used for the capt. 
ure of Red Snappers. These mackerel were from 12 to 15 inches in 
length. The captain is confident that they were all of the common 
species, Xcombe- scombrzcs. 

Although he frequently saw schools of mackerel, ho is of the opinion 
that purse-seines could not be used because of the abundance of sharks, 
which would tear the nets to pieces. 

WASHINGTON, April 25,;1888. 
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4 9 - R E P O R T  ON’TlLE FISI€iBR O B S E R V E D  I N  G R E A T  E G G  H A R -  
BOR BAY, NEW JEHSEY, DURING THE SUMMER OF 18S7. 

B y  TARLETON H. BEAN. 

Icl~thyologist, U. S. Fish Commission. 

In the summer of 1554 Prof. Spencer 3’. Baird, then Assistant Secre- 
tary of the Smithsonian Institution, spent a period of six weeks on the 
coast of New Jersey, principally at Beesley’s Point and Long Island, 
Kew Pork, ‘6  studying the habits and distribution of the principal species 
of fishes that are known on that portion of our shores durisg the summer.” 
Professor Baird took 67 species, and in his report to the Secretary of 
the Smithsonian Institution, which was printed in the Ninth Annual 

’ Report of the Institution for 1854, he gives descriptions of colors taken 
from the fresh and living fish, notes on the natural history and distri- 
bution of many of the economic species, and the vernacplar names em- 
ployed by the fishermen of the bay. He gives, also, 8 description of 
the physical features of the region explored. I n  this report the follom- 
ing new species are described : Poitaotis chcetodon, Centrarchus pomotis, 
Lobotes cniarghatus, Ezccinostoinus argentcus, Hgdrargyra lucice, and Cy- 
prinodonparvus, all of which, except one, are still regarded as valid. 

This was the first systematic account of marine fishes made by Profes- 
sor Baird, and it is the only one of the kind which has emanated directly 
from his pen. It was here that he originated the methods of observa- 
tion of myrine fishes which were long afterwards applied in his greater 
researches on behalf of the United States Government iiito the causes 
of the decrease of food-fishes and their propaga,tion in the waters of the 
United States. 

In  the spring of 1887 Professor Baird expressed a desire to have the 
writer undertake a new exploration of the waters of Great Egg Earbor 
Bay with the view of discoveriiig what changes had taken place in the 
fauna during the long interval since 1854. In accordanco with this 
wish I was directed to go to that regiou in July, 1887, to mako collec- 
tions and observations. Finding that Beesley’s Point is remote from 
railroads and without telegraphic commuiiication I decided to make 
my headquarters a t  Somers Point, on the opposite side of the bay and 
several miles distant. I was assisted in my work by Mr. L. M. McCor- 
mick, of Oberlin Oollege, Ohio, who remained at Somers Point frorr: 
August 20 to September 9. I am indebted also to Mr. Bolton E. Steel- 
man, whose skill in navigation and in the details of fishing aided me 
materisllF. 

Bull, U. S. F. 0.87-9 
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The localities mentioned by Professor ’Baird, with one or two excep 
tions, notably the Cedar Swamp Creeks and Corson’s Inlet, were visited 
by us many times during our seining trips, which were continued duc- 
ing all of August and the first half of September. We liad no inter- 
ruptions on account of bad weatlier. Our seines prored eeectivu in 
taking Sti species, It would have bccn better, however, had we taken 

i with us a seine of 60 or 70 fathoms in length and about 1.5 feet deep iu 
the bag. Our largest seine, 20 fathoms long, greatest dopth 10 foot, 
proved too small for the capturs of skates, sting rays, and sharks. 

There have been many changes i n  the bay since lS54. One of tho 
ocean inlets which was then navigable for moderately large vessels is 
now dosed and its site is occupied by the town of Longport. New isl. 
ands have formed, channels have shifted, and the number of algm has 
apparently increased. 

Some of the species found in abund ance by Professor Baird were not 
seen ~ by us and upwards of 30 species which wcre not recorded in his 
r9port we foundduring the last summer. Tlie sheepsliead’wasnot taken 
in 1854; it is8 not abundant now, but adults are occasionally caught 
with the hook, and the young Tere found in moderately large numbers 
by us a t  Beesley?s Point. On the other hand, young drum were found 
to be abundant by Professor Baird, but the species was not obtained by 
Usb The young Lutjanus is another species which we did not see at all. 

Following is a complete list of the species which are rccorded by 
Professor Baird and not obtained by us : Chilomyctcrus fuliginosus, 
Ophidium marginatum, Pogonias ohromis, Lutjanus griseus, Enneacan. 
thus obesus, Mcsogonistius ohmtodon, &ox americanus, Fundulus lucice, 
Opisthonerna oglinum, ATlurichthys marinus, and Reniceps tiburo. 

Ophidium margingtum does not occur in the bay in summer. Cottus 
octodecimspinosus has been taken in November. Pogonias chromis is 
still taken occasionally by tho pursc.seiners in tho ocean near by. We 
made special effort to  fiud Fundulus lzccim in the ditches a t  Robinson’s 
Landing, near Oceau City, but the extensive changes in the drainage 
system of Peck’s Beach 8eem to  have driven away that species. 0piS- 

, thonema oglinum still inhabits the region and will doubtless be found 
again, The sea catfish, AYlurichthys marinus, seems to be unknown to 
the fishermen,‘ and the only 6‘ shovel-nose shark ” recognized now is not 
the true shovel-nose, but Sphyrna ajgmna instead. 

Other young fishes obtained by n o  are the following : Astroscopus 
anoplus, Elacute Canada, Orthopristis olwysopterus, Ephyrmna picutla, and 
Tylosurus gladius. Some of these have not  previously been described. 

Lagocephalus lmvigatus, Hippocampus punctulatus, and Fistularia ta- 
baccaria were found to be moderately common. Nenidia laciniata wa8 
found abundant. 

A day or two before my arrival a t  Somers Point, a cargo of 40,006 
mackerel was landed there. These were taken by one of the menhaden 
wteamers in the vicinity, arid a few days later a fishing schooner took 

’ 
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10,000 off Squau, N. J. The mackerel landed at Somers Point proved 
to be ij'comber pneumntophorus, and the catch off Squan was also reported 
to be thimb1e.q-e Observation and inquiry into the occur- 
rence of mackerel off this portion of the coast in July and August lead 
me to beliere'that Sconiber pneumatophorus is the species t a b u  at that 
period, and that h'contber soombrus probably does not occur so late in 
tlie ~uinmer.  

Seines were 
used during our stay, but this is coutrary to law. Two factories for 
the making of fertilizers from the menhaden are located in this region. 
Threo menhaden stearners make this bay their headquarters. They re- 
ported a fair catch of fish up*to the middle of September, after which 
my investigations closed. 

Fishing with hand.liues is very satisfactory. Large catches of meak- 
fish and kingfish are made in this way during the summer. Gill-nets 
are used in winter, the principal yield being white peroh. Shortly after 
the 1s t of' September the fish.eating birds disappeared suddenly and 
the fishing dropped off. A t  the time of my departure, September 21, 
the only good catches of weakfish were made in the ocean adjacent to 
the bay. 

Au attempt was made to use tho trawl-line in the channels, but i t  was 
found to be unserviceable on account of tho great masses of floating 
~ lgm with which the hooks became invested. 

Great' Egg Harbor Bay has neither pounds nor traps. 

Spooios taken in 1887. 

I. Cliilomyotorus geomotricos. .................. 
2. ............................................... 
3. Tetroilon turgidus ............................ 
4. Lngooophalus lmvi atus ...................... 
6. Alutora sehmpfi ......................... 
7. Siphostoma fusoum. ..................... !::I: 
8. Hi ooampus punotulatus .................... 
9. Ao%?rus mollie ...................... ........ 

10. Cithariohthys miorostomue.. ................. 
11. Pluurouootos amorioanus ..................... 
12. Paraliohtllye doutatus ........................ 
13. Bothus maoulatos.. .......................... . 14. ............................................... 
16. Detraohus mu ................................ 
18. Aetrosoopds moplus.. ........................ 
17. Gobiosoma bosoi. ............................. 
18. Prionotus slrigetus ........................... 
ID. Prionotus palmipoa.. ...... .C ................. 
20. Cophalaomthus volitans ...................... 
21. Cottus octodeoimspiuosiis.. ................... 
22. sparisoma .................................... 
23. Tautoga onitis ................................ 
24. Otonolahrus adsporsus ........................ 
25. Gerros argentous. ............................ 
20. Ohmtodon maoulooinotus ..................... 
27. Swda sard&.. ................................. 
28. Soomberomorue maoulatus ................... 
20. Soomberpnoumatophorus ..................... 
YO. Caranx hippos.. ............................. 
ai. Seriola sollnta ................................ 
a2. fieleue gnllus ................................. 
33. Trachynotus rhomboides .................... 
34. Trsohynotus omoliuus.. ...................... 
36, Porouatue trlsosathua ........................ 

5. Monnonuthus hispfdus ........................ 

- 
Species tnkon in 18SL 

- _-_ ----- 
Clnlomyotoi u s  promotrious. 
Rliiloiuyoterus fuiigiuosua. 
lotrotlou turgidus. 

Siphostomn fusoum. 
Aohirus mollis. 

Plourouootos nmorioauus. 
Paraliobthys doutntua. 
Botlius mnculatus. 

Batrnalius tau. 

Gobiosoma b o d .  

Prionotus pulruipcs. 

Cottus ootoilooiluspinosuv. 

Tautoga onitis. 

Gorros argoutous. 

Soomboromonm rnnculatua 

C&I*RUS hippos. 

?dono gullus. 
1 mol~yr~otus rhomboidoe, 
Tmohynotns carolinus. 
Paranotus trbwanthue, 

Ophidium margiunturu. 
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FISIIES 01" GREAT EGG HARBOR DAY, XEW ~ ~ n s ~ ~ - - o o n t i n u e d .  
-~ 

Species taken in 1887. 

a6. C nosoion regale.. ............................ 
38. Meuticirrue alburnus.. ....................... 
39. Liostomus xanthurus. ........................ 
40. Beirdiella chryaura ........................... 
41. ............................................... 
42. Stmotomus chryeops.. ....................... 
43. Arohosargus probatoccphalus ................ 
44. Lagodon rhomboid08 .......................... 
45. Orthopristis ohryaoptorus.. ................... 
46. ............................................... 
47. Acantharchus pomotie.. ...................... 
48. 
49. ............................................... 

37. &n+ioirrus saxatilia. ......................... 

............................................... 
50. Centropristis furvos .......................... 
62. Boleichthys fusiforme.. ...... -.:. ............. 
53. Roccus amorioauna.. .......................... 
54. Rocous linaatus ............................... 
55. Elacate Canada ............................... 
613, Pornatomus salhtr ix  ......................... 

. 51. Boleosoma olmstedi. ........................... 

57. Aphredodorne s a y y a  ....................... 
60: &gil ourem&. ................................ 
58. Sphyrena boreal s ......................... 
59 b hyrena picuda ............................. 
61. Mugil albula.. ................................ 
62. Menidia notata ............................... 
63. Menidia laciuiata ............................. 
64. Apeltes quadraous ........................... 
65. Fistularia tabsocaria .......................... 
66. Tylosurus marinus ........................... 
67. T losurue gladins ............................ 
68. dmirhamphus roberti ....................... 
69. Esox reticulatus .............................. 
70. ............................................... 
71. Melanura py.gmea ............................ 
72. Fundulus mejalis. ............................ 
73. 
74. Fundulus heteroolitus. ....................... 
75. Fundulus diaphanus.. ........................ 
76. Cyprinodon variegatua.. ...................... 
77. Luoania arva.... ............................ 
78. Synodus  tens ............................... 
79. Etrumens teres .............................. 
80. Clupea wstivalis. ............................. 
81. Clupea mediooris ............................. 
82. Brovoortia tyrannus. ......................... 
83. ............................................... 
84. Stolephorus mitchilli.. ....................... 
85. Stolephoruo browni.. ......................... . 86, Stolephorus euiystole.. ....................... 
87. Erimyeon oblongus. .......................... 

............................................... 

88. Catoslomus teres ............................. 
89. Notemigonus ohryeoloucus ................... 
90. Amiurus natalis .............................. 
91. ............................................... 
92. Conger conger. ............................... 
93. Anguilla rostrata ............................. 
94. Raia eglanteiis, ............................... 
95. Ed& levis .................................... 
96. Try on hastata ............................... 
97. Msfiobatis fremenvillei ....................... 
98. Sphyma eygmna. ............................. 
99. 
100. Carchariae obsourus .......................... . 101. Mustelus canis ............................... 

............................................... 

Specics takon in 1654. - 
Cynosoion regale. 
denticirrus saxatilia. 

Liostomue xanthurus. 
Mairdiella cbrysura. 
Pogouia8 chroruis. 
Stmotomus chrysops. 

Lu4janus griscus. 

Mesogonistius, chmtodon. 
Controprietis fUrVU8. 

Boleicb1,hys fusiformc. 
I<occus a<icricanua. 
ILoccm lincatua. 

romatoinui saltntrix. 
Aphrododerus sayanus. 
Sphyrmna boreaha. 

Mngil curema. 

Monidia notata. 

Apoltes quadracua. 

Tylosurus marinus. 

Acantharohus pomotis. 
Enueacnnthua obcaus. 

Eaox retioulatus. 
Esox americanua. 
Mclauura pygmFa. 
Fundulus maphs. 
Fundulus luiim. 
Fundiilus heteroclitus. 
Fundulus diaphanus. 
Cypriuodon vrcriegiitus. 
Luuauia parva. 
.synodus fmtene. * 
Etrumcus teres. 

Clupca mcdiocris. 
Ikevoortia tyrannua. 
OpisLhoncma oglinum. 

Stolophorus browni. 

Erimyzon oblongus. 

Bloriobthys mnriuus. 
Conger conger. 
Anguilla rostratn. 

Notemigonus ohrysoleucus. 

Trygou hnstata. 

Rcuioops tiburo. 
Caroharias obscurus. 
Muatolus canis. 

1. Chilomycterus geometricus. (Mitchill). Cuciimber-fish. 
Diodon maculate-skiatus BAIRD, Ninth Ann. Rep. Sniith. Inst., 1855, 351. 

A young example, 3 inches long, xa's seined at Longport August 29. 
This is much less elongate than the adult and has the orbital tontacles 
greatly developed. The black spot which is present near the anal 
origin in the adult is absent in the young. 



BULLETIN 0%’ THE UNITED STATES FISH COMMISSION. 133 
A large individual, 8 inches long, was given to me by Mr. Charles 

Ulements, August 29; it was caught on a hook in the bay. The species 
is known as the the ‘ 6  Cucumber-fish” a t  Somers Point. 
2. Chilomycterus fuliginosus (Do Kay). 

Diodon ficliginosus BAIRD, Ninth  Ann. Rep. Smith. Inst., 1865, 351. 
Professor Baird records the capture of a few specimens in Great Egg 

We searched diligently iu the same locality, but failed to find the 

I have not been able to discover tho Beesley’s Point exgmples in the 

Harbor River by means of a seine. 

species. 

National Museum. 
3. Tetrodon turgidus (Mitchill). Tonilfish. 

Tetvaodon turgidus BAIRD, Ninth Ann. Rep. Smith. Inst., 1855,352. 
The young are abundant everywhere about the shores of the bay. 

Numerous specimens were taken in the seine at Ocean City August 1, 
and a t  Beeslefs Point August 10 and 11. Adult examples were several 
times caught on hooks baited for larger species. Two large specimens 
were seined in the grass at Beesley’s Point August 10. 

This species, called 6‘ toadfish ” a t  Somers Point, has the same habit 
as I;agocephalus Icevigatzcs of inflating itself by means of air or water a t  
will. By sonie persons it is considered excellent for eating. 
4. Lagocephalus laevigatus (Linn.). 

ers Point, August 27. 

fare near Somers Point, August 30. 

tember 2. 

An individual 48 inches long was seined by Andrew Jeffries at Som- 

Two examples, one of which is G inches long, were seined in a thorough- 

A specimen 7 inches long was caught on a hook by Rees Boise, Sep 

An individual G inches long was caught on a hook September 4. 
Two mere seined a t  Beesley’s Point, September 9; these. are 6.3 and 

Four more were caught af the same placu, September 10; these vary 

One was hooked by Was Boise, September 16, and another w8s caught 

This fish inflates its abdomen by pumping in air or water at will, It 

7 inches long. 

in length from G to G& inches. 

in the same way on the 18th €ram one of the wharves. 

is unknown to the fishermen. 
5. Monacanthus hispidue Linnmus. 

Two individuals mere caught in the seine a t  Ocean City, August 1. 
The larger is 3& inches and the smaller 13 inches long. I). I, 33 ; A. 
33. 

Two examples were caught in a thoroughfare near Somers Point, Au- 
gust 30. 

Another one was seined a t  Beesley’s Point, August 23. This one has 
several parasites attached to the fins. I 
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6. Alutera schaepffi Walbasm. Sunfish. 
Found sparingly about the shores; no adults seen. Young examples 

were taken a t  Ocean City, August 1, and at Beesley’s Point,‘August 11. 
At Beesley’s Point, September 10, an example 92 inches long was 

taken. Seiners occasionally catch this fish, and i t  may be found lying 
on the beach where th’e seines are landed. 

The name “sunfish7’ is sometimes applied to this species at Somers 
Point. 
7. Siphostoma fuscum Storer. Billfish. 

Syngnathus ~i?~idcscens BAIRD, Ninth Ann. Rep. Smith. Iust., 1255, 351. 
Males, fekalcs, and young were abundant a t  Ocean City, August 4. 

The egg-pouches of the males are filled with eyed embryo, arranged in 
four series on each side. 

The species was aJ.mndant August 1, also, a t  the same place. It is 
common everywhere, and both sexes occur, but the males are more nu. 
merous than the females. 

A male G& inches long, taken near Ocean City, August 31, has the 
pouch unsymmetrically filled, the  left side contahing more than two- 
thirds of the whole quantity of embryos and increasing in carrying 
capacity from behind forward. 

This is called l L  billfish ’7 at Somer8 Point. 
8. Hippocampus punctulatus Guiohenot. Horsefish. 

Two males and three females were seined a t  Ocean City, August 1. 
The pouches of the males are much enlarged, but not yet dehiscent. 

Dorsal of the 0 with a yellow margin ; of the 8 with orange. In  both 
sexes there is a submarginal dark band. A dark blotch a t  top of 
anterior dorsal rays in both soxes. Cirri more developed in one of 
the females than in any of the other examples. One ofthe males has 
body rings vertically striped with narrow, dark brown stripes. All 
have several linear stripes obliquely across opercles from eye, and 
usually two on the neck. Abdominal edge dark. One female has 
wider stripes on the throat, converging behind, flanked in front by a 
few irregular dark blotches, and behind by four interrupted lines. 
White punctulations most numerous posteriorly. 

August 23, G adult specimens, 2 of them males, were seined in one of 
the thoroughfares in the bay. The pouches of the males are well dis- 
tended with embryos, 

August 31,4 adults, 2 males and 2 females, were seined in a thor- 
oughfare near Ocean City. The males had the pouches fully dis- 
tended. Both sexes hade cirri greatly developed. 

A male seined at Sotners Point, September 6, has the pouch empty 
and the anal fin well developed j the cirpi are all absent also. 
9. Achirus mollis Mitohill. 

Acl~irus mollis BAIRD, Nintli Ann. Rep. Smith. Inst., 1855, 350. 

KO young exnmpltis havo been t:tlten, and Che adults are not common. 
Specimens were seiriod a t  Ocean City, August 1, arid at Beesley’s Point, 
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August 10 and 11. One was caught a t  Sorners Point, July 29. The 
species was observed to be rather more abundant near Great Egg Har- 
bDr River than in other parts of the bay. 
10. Citharichthys microstomus Gill. 

wales, 41-42. 

are sinistral, as usual. I have not seen a dextral example before. 

Four examples mere seined at  Ocean City, August 1. D. 74; A. 55 ; 

One of these, a specimen about 3 inches long, is dextral; all the rest 

Young examples were seined, August 13, at Somers Point. 
We find the species everywhere in moderate numbers. Oue was 

cuught at Ocean City, August 25. 111 a thoroughfars near Ocean City, 
August 31, me took some large individuals, and shnller ones were mod- 
erately abundant; the largest is 48 inches long. 

Examples from 2 to !2& inches long were caught a t  Beesleg’s Point, 
September 10. 
l : L .  Pleuronectes americanus. Wdbnnin. Wintor floundor. 

Platcssa plana DAII~D, Ninth Ann. Rep. Smith. Inst., 1856, 349. 

’ 4, Other examples were seen a t  Becsley?i~ Point a week later. 
Half-grown and young individuals mere seined at Ocean Oity, August 

Young examples were found abuudarit in thoroughfares near Somers 
Point, August 30. From this time forward to  the iniddle of Septem- 
ber v e  seined the “ winter flounder’? in sinal1 numbers, but took no 
adults. 
12. Paralichthys dentatus (Linnmus). Slimmer floundor. 

Plutassa ocellfwis BAIRD, Ninth Ann. Bop. Smith. Itlst., I%;, 349. 

Small and large individuals were seined at  Ocea8u Oity, August 1. 
The species is common everywhere, but no very young examples mere 
seen. It takcs the hook freely and is prized for food. 

Tlie gill-rakers are uriiformly 20 or 21 in our specimens. 
Tho species is known at Somers Point as tho ‘csummcr flouuder.” 

12hombuu maculatus BAIRD, Ninth Ann. Rep. Smith. Iust., 1855, 350. 
13. Bothus maculatus (Mitohill). Windowlight. 

A single small example of the ‘4 window-light” mas seined by Capt. 
Thornas Steelman of the menhaden steamer Nellie Rawson. We have 
not found the species in the bay, notwithstanding diligent search made 
for it. Professor Baird found it occasionally in the surf in 1854. 
14. Ophidium marginaturn De Ihy. 

Ophidium nuwgittatuni BAIRD, Ninth Ann. Rop. Smith. Inst., 1855, 351. 
This species was not taken by Professor Baird in siimmer ; his speci- 

men, which is still preserved in the National Museum, was taken dur. 
ing the minter of 2853-54 by Mr. Chatten. 
15. Batrachus tau Linuans. Oystor-fish. 

Uatraclius varicgatus BAIRD, Ninth Ann. Rop. Smith. Inst., 1855, 340. 
Seined et Ocean City, August 1, and everywhere about the shores. 

It is particularly common at Beosloy,s Poiut, near the river mouth. 



136 BULLETIN OF THE UNITED STATES FISH COMMISSION. 

Anglers for weakfish frequently catch the toadfish instead, m u d  to 
their disgust. No very young examples have been seen. The species 
is usually called 6‘ oyster-fish 7’ at Somers Point. 
16. Astroscopus anoplus Cuv. and Val. (Pl. I, figs. 1 and 2. )  

A single young individual, 1 inch long, was seined a t  Ocean City, 
August 1. The species has not previously been recorded from this 

Another example, 2& inches long, wascaught at Longport, August 26, 
not far from the inlet. The colors of the specimen, August 28, are as 
follows : Top of head, cheeks, sides, and a narrow strip along dorsal 
bases, plum color ; back, olive ; lower part of head, belly, ventrals, anal, 
and soft dorsal, whitish ; caudal, pale, with a faint yellowblotch a t  base 
and a duskystreak on middle portion ; spinousdorsal, black ; chin with 
a yellow T-shaped marking, the stein of the T bounded on each side by 
a wing-shaped blotch of purple, which has a dark inner edge j pectoral, 
plum color, its lower margin whitish. A prominent 
anal papilla. A lorn fold of skin extends from the ventrals along the 
median line of the belly to the anal papilla. Two slight furrows be- 
tween the eyes, with two rows of papill% along their inner margins. 
Behind these furrows are naked spaces, little developed, but quite dis- 
tinct. Nostrils surrounded by a row of papillze. 
17. Gobiosoma bosci (LacBpLde). a 

bay. 

D. IV, 14; A. 13. 

Gobiua alepidotus BAIRD, Ninth Aun. Rep. Smith. Inst., 1855,339. 
Three individuals were taken in the seine at Somers Point (Lousy 

Barbor), August 13. This species was found by Professor Baird rarely 
at Beesley’s Point in 1884. It is common in Great South Bay, Long 
Island, and in Buzzard’s Bay. 

Two examples were seined in a thoroughfare near Somers Point, 
August 30. 

Several specimens were seined, September 16, in ditches at Robin- 
son’s Landing, Ocean City, in company with Fundulus, Cyprinodon, Lu- 
cania, Menidia, Mugil, Bairdiella, Anguilla, and hosts of shrimp. 
18 Prionotus strigatus Mitchill. Flying-fish. 

Young specimens were seined a t  Beesley’s Point, August 10. A sin- 
gle adult was given to mor August 13, by Capt. Frank Steelruttn. This 
was caught on a hook in the bay. 

19. Prionotus palmipes Storer. Flying-fish. 

I 

Young examples mere taken again a t  Beesley’s Point, September 9. 

Prionoius pilatua BAIRD, Ninth Ann. Rep. Smith. Inst., 1855, 327. 

Common everywhere. This species is readily distinguished from the 
atriped sea, robin by its black branchiostegal patch and the absence of 
lateral stripes. 

The species is known a t  Somers Point as the ‘6 flyingfish.” 

A single example, 38 inches long, was seined at Ocean City, August 1. 
20. Cepbalacanthus volitans (Linnmus). 
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& second specimen, G& inches long, was seined in a thoroughfare near 

Another exarpple, 7.7 inches long, was taken a t  Beesley’s Point, Sep- 
Ocean City, August 31. 

tember 9. 

21. Cottus octodecimspfnosue Mitchill. 
Acanthocottus vivgiuianus BAIRD, Ninth Ann. Rep. Smith. Inst., 1855,328. 

This species does not come into Great Bgg Harbor Bay in summer. 
Professor Baird’s dried specimen was securcd by Mr. Ashmead in winter. 

A fine, large example, 12 inches long, was caught at Somers Point in 
November, and presented to the Museum by Mr. W. H. Eeates. 
22. Sparieoma sp. 

A small individual of a species of h’parisona7 2.1 inclies long, was 
taken in the seine, September 15, near the mouth of Lousy Harbor, 
Somers Point. 

Colors after immersion in  alcohol over night : Body, greenish olive, 
except on abdomen and under surface of head, which are whitish, washed 
with yellow; dorsal, anal, and pectoral fins, pink, speckled with brown; 
a broad, light-brown stripe on tip of lower jam ; two similar stripes 011 
cheeks, om of which extends from below the eye obliquely downward 
and forward; caudal with four badly-defined brown cross-bands; a pale 
band along the median line and another on the lateral line. 

Scales, 24-24-6. 
Teeth anchylosed, but with free conical tips in both jaws. Gill-mem- 

branes attached to  the isthmus. 

23. Tautoga onitis (Linnceus). Smooth blackfish. (Pl. III., fig. 3.) 
Tautoga americana BAIRD, Ninth Ann. Rep. Smith. Inst., 1%5,340. 

Two individuals were taken on hand-line a t  Somers Point, August 8, 
with fiddler-crab bait. The larger example was about 10 inches long 
and the smaller about 7 inches. 

The young areabundant at Beesley’s Point and at  Somers Point. 3 h n y  
examples were caught at Beesley’s Point, August 10 and 11, the small. 
est being 1 inch long. Large individuals are taken with hooks in com- 
pany with Cewtropristis and Arohosargus in the vicinity of submerged 
wrecks. 

The species is called ‘ I  smooth blackfish” at Somers Point. 
24. Ctenolabrua adepersue (Wolbanm). Bengal. 

A single example, 48 inches long, was seined at Beesley’s Point, 
August 11, in the grass near the river mouth. The species is called 
“bengal” at Somers Point, probably a corruption of bergall. 

The young were found near the boat-landing at  Somors Point, August 
20. An example, 1% inches long, was seined a t  Beesley’s Point,August 
23. 

An individual, 3Q inches long, was seined in ft thoroughfare near 
Some’rs Point, August 27, in a muddy hole. 
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An example, 5 inches long, was seined a t  Beesley’s Point, September 
9, and numerous individuals were obtained a t  S0met.s Point, September 
16. 
25. Gerres argenteus (Baird & Girard). 

Eucinostomus argentem BAIRD, Niiith Ann. Rep. dmith. Inst., 1855, 335. 

Xnmerous young individuals were seined at Beesley’s Point, August 
No adults were taken. 

The young were obtained again at Ocean Uity, August 16. 
The species is found almost everywliere. We took it, August 27, in a 

muddy hole in one of the thoroughfares near Somers Point. 
26. ChEtodon maculocinctus (Gill). (Pl. I., fig. 4.) 

ley’s Point, September 2. 

on the ventral surface and caudal peduncle than elsewhere. 

spines equal, and as long as t h e  head without the snout. 
27. Sarda sarda (Bloch). Bonito. 

Steelman, of the menhaden steamer Nellie Rawson. 

10 and 11, and near Somcrs Point, August 13.  

A single individual, 1& inches long, was taken in the seine a t  Bees- 

The general color of the sides \vas yellow, more persistent in alcohol 

D. XIII, 20 ; A. 111, 18 ; lateral line, 45 ; third and fourth dorsal 

A half-grown individual was caught off Ocean City by Capt. Thomas 

The species is known as ‘( bonito at Somers Point. 
28. Scomberomorus maculatus (Mitchill). 

Cybiunt ninoulaluni BAIRD, Rep. Fish. N. J., 1E55, 21; Ninth Ann. Rep. Smith. 

Professor Baird records two specimens taken during his stay kt Bees- 
ley’s Point, and states that the species was scarcely known to the fish- 
ermen. The species is occasionally met with by the menhaden seiners 
ofl’this portion of the coast, but we failed to  obtain a specimen in Oiir 
seines. 

A single specimen, 118 inches long, was caught in a purse.seine by 
Capt. Thomas Steelman, of the steamer Nellie Rawson, after my depart- 
ure from somers Point. 
29. Scomber pneumatophorue Do It3 Roche. Mackerel. 

The Philadelphia Press, newspaper, of July 24, contains an account of 
the capture of about ti0,OOO mackerel by the menhaden steamer A.  Mor- 
ris, near Ocean City, July 19. 

The Philadelphia Record, newspaper, of July 27, records the capture 
of 6,000 thimble-eye mackerel, July 25, by the fishing schooner Peter 
Oooper, off Squan, N. J. 

So,me of the mackerel caught by the steamer A. Morris were preserved 
in brine by W. B. Steelman. Upon examination I found them to be 8. 
pneunzatop7corus. The species is said to arrive usually in August. , 

William Jeffries & Sons, dealers in fish and oysters, Indiana avenue, 
Atlantic City, stated to me that no mackerel liave come into their mar- 
ket during the present summer from fishermen. The only catches they 

Inst., 1855, 335. 
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know of are those m ~ d e  by the meuhaden steamer A .  Morris, and by a 
vessel off Squan. Last suinmer they were‘caught frequently. 
30. Caranx hippos (Linnmus). 

Caranx C7Lry808 BAII~D, Ninth Ann. Rep. Smith. Inst., 1855, 336. 
An example, 3.3 inelies long, was taken at  Beesley’s Point, August 11, 

1587. 
Caudal, yellow ; basal half of elevated portion O F  mal, yellow ; cheeks 

and lower half of sides also yellow j a blaclr opercular spot, but none on 
pectoral ; several narrow pale bars on sides ; tip of olevaterl part of soft 
dorsal, dusky ; membrane between dorsal spines, dusky ; iris, copper 
color. 

A second specimen, 4 inches long, was seined at Ocean City, August 
16. This example when held in the hand made a sound resembling that 
produced by the young hogfish. 

Two examples, 34. to 38 inches long, were seined a t  Beesley’s Point, 
August 23. Still another, G$ inches long, and showing the black pec- 
toral blotch, was taken a t  Longport, August 20; this one made 8 very 
distinct croaking sound when taken in the hands. 
31. Seriola zonata (Mitohill). Shark’s pilot. 

A ‘6 shark’s pilot,” about 8 inches long, was caught off Longport, in 
August, by Capt. Thomas Stoelmm, of the steamer Nellie Rawsoiz. 
The species was not fouuil in the bay. After my departure Captain 
f?,teelman caught two more examples, the larger one measuring 102. 
inches. 
32. Selene gallus (Linnkus). 

Aqp~reiO8U8 capillaris BAIRD, Ninth Ann. Rep. Smith. In&, 1855, 337. 

Beesley’s Point, August 10 and 11. 
Silvery. Five golden bands on sides, one of which extends through 

the eyo and below it h d f  wa,y to maxilla, or slightly farther. The sec- 
ond and third soon fade, persisting only above mediau line aud a t  their 
lower extremities. 

The example taken August 11 is 4 iuches long ; its longest first dorsal 
ray measures 63 inches ; the otlier is 3 inches long, and has a filamen- 
tous spine measuring 5 inches. 

33. Trachynotue rhomboides (Bloch). 

Another iudividnal was seined September 16 
(PI. III., fig. 6.) 

Liohia aplnosa BAIRD, Miuth Ann. Rop. Smith. h t . ,  1866, 336. 
Five young individuals, from 1 inch to 1% inches long, mere seined a t  

Beesley’s Point, August 10 and 11. 
After iinlnersiou in alcohol several days tho colors are the following: 

General color, silvery, thickly sprinkled with dusky ; sides wholly or 
partly sueused with pink ; ventrals ani1 tip of anterior anal rays orange ; 
dorsal and.anal duslq, with a narrow, pale marginal band ; cuudal, milk 

‘ white, the lower lobe faintly tinged with yellow; iris, pink. 
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The young were abundant again at Longport, August 2G, in the surf. 
Several young, the largest 26 inches long, were seined a t  Beesley’s 

Point, September 9. 
An individual, 14 inches long, taken at Beesley’s Point, September 2, 

was mainly silvery when seined, but on being placed in a small aqua- 
rium almost instantly became dark brown, thd dorsal and anal nearly 
black. On theventrals, the anal spines, and tho anterior tip of the 
anal fin, the usual vermilion, shading into orange. 
34. Trachynotus carolinus (Liun.). 

Lichia carolitta BAIIZD, Ninth Ann. Rop. Smith. Inst., 1855, 335. 
An example, 49 inches long, was seined in the surf a t  Longport, Au- 

Another individual, 51 inches in length, was seined at  the same place, 
gust 26, the only specimen seen up to that date. 

September 8. 
35. Poronotus triacanthus (Peck). 

Peprilus tviacanthzcs BAIRD, Rop. Fish. N. J., 1856, 24; Ninth  Ann. R Q ~ .  
Smith. Inst., 1855, 338. ‘ 

Professor Baird secured several specimens which were caught in a 
net a t  Corsou’s Inlet, and saw small schools swi~umi i ig  close to the steep 
banks. Although the species is known to tho fishermen, and is said to 
be present in summer, we did not see a single individual. 

Two examples were seiued by Capt. Thomas Steelmau, however, after 
my departure from Somers Point ; these are from G to S& inches long. 
36. Cynoscion regale (El. Schu.) Wcakfish. (PI. 11, fig. C.) 

Ololithus vcgalis BAIRD, Ninth Ann. 1Eep. Smith. Inst., 1855, 329. 
Thi young are abundant everywhere. Tho smallest example seined 

is 1Q inches long. Weakfish weighiug 2 or 3 pounds are not often 
taken in the bay at this time ; the average of tho iiurnerous individuals 
hooked is below 1 pouud. Large fish are caught in April and May, 
but they are said to leave before tho spawning season arrives. August 
15, the catch of weakfish is very large, some boats taking 150 on a 
tide. 

A t  this date, September 9, and for some days before, we have seen 
very few young weakfish. A single one, 4 inches long, mas seined at 
Beesley’s Point. The catch of weakfish in the bay has fallen off to 
nearly nothing, Two young, 3 inches long, mere caught in a thorough- 
fare near the draw-bridge, September 10. 

When the fishing ended in the bay i t  begun outside in the adjacent 
ocean. On %he 19th of September one boat took 101, but a11 of them 
were small, the average weight being about one-third of a pound. On 
the same date a single example of 0. maculatws was caught in the bay, 
at Jimmy’s Island. 

On September 20 the yield from threo boats was 29,103, and 160 
weakfish. On the 21st a single boat containing two men brought in 
200 fish, many of which were large. 

’ 
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37. Mentioirms saxatilis (B1. Sohn.). Kingfish. (PI. 11,111, figs. 7 and 8.) 
Umbrina albzcr itus BAXRD, Niuth A m .  Rep. Smith. Iust., 1865, 331. 

Numerous young exalppIes were seined at  Oceau City, August 1, and 
a t  Beesley’s Point, August 10 and 11. They are abundant everywhere. 

Half-grown individuals were taken August 23 in one of the thorough- 
fares near Somers Point ; these vary from 3t to 54 inches in length, 

Two adults were caught a t  Longport, September 8. Half-grown in- 
dividuals, G& inches long, were seined at  Beesley’s Point, September 9 
and 10. Anglers catch Very few of this species now (September 10). 

The adults &e plentiful also, especially near sand-bars. hi 

The name of this species at Somers Point is “kingfish.” 
38. Menticirrus alburnus (Lianaim). Kingfish. 

Apparently not coiumon. The second example so far recoguized by 
me as belonging to this species was cnught with a hook in the bay, Au- 
gust 23 ; it is 12 inches long. D. X, I, 23 ; A. I, 7. The loiigest dorsal 
spine is one-half as long as the soft dorsal aud two-thirds as long as the 
head. 

This is known as “ki~~gfish,” aud is apparently not recognized as a 
species distinct from M. saxatilis by the fishermen. 
39. Liostomus xauthurus Lac6pBde. Spot ; Porgy. 

Loioatomus obliquus BAIRD, Niuth Ann. Rep. Smith. Iust., 1855, 329. 

No very youfig specimens were soen. Half-grown and adult examples 

The species is sometimes called (‘ porgy” a t  Somers Point, but the 
ape everywhere C O I ~ R I O I I .  

usual name is L L  spot.” 
40. Bairdiella chrysura (Lac6pbde). (PI. I, iig. 9.) 

Corvina arggroleuca BAIRD, Niutli huu. Bop. Smith. Inst., 1855, 331. 
None b u t  young individuals were seen, the largest specimen measur- 

ing about 28 inches. The smallest is little more than 1 inch long. The 
species seems to be unknown to the fishermen. Beesley’s Point is the 
favorite collectiiiggroundfor the silver perch. Numerous examples were 
mined there August 10 and 11. 

An individual, 3$ iriches loug, was seined in a muddy hole in one of 
the thoroughfares uear Somers Point, August 27. 

The largest esaplplo taken was seined in a thoroughfAro near Somers 
Point, August 30; it is 7 inches long. 

Another example of equal size was caught in the seiue at Boeslefs 
Point, September 9, sild half-grown ones of about 4 inches were moder- 
ately numerous. 
41. Pogonias chromis (Linu.). 

Pogonias fa so inti^ BAXRD, Rep. Fish. N. J., 1855,lS ; Ninth Ann. Rep., Smith. 
Iust., ld65, 332. 

Professor Baird made the following remarks about the drum : 
‘6 The young fish of this specieq mere found very abundantly during 

August in the small bays along the shore about Boosley’s Point. Few 
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were seen in the rivers.” Some.of these are still preserved in the 
National Museum. 

We did not find the species in the bay, but I saw scales of a large 
iudividwl on one of the inenhaden steamers. 

tenotomus Chrysops (Liunmna). See porgy. 
Pupus urgyrops BAIRD, Ninth Ann. Rep. Smith. Inst., 1855, 333. 

Young individuals were taken sparingly at Ocean City, Augtist 1. 
Small ones arc frequently caught in seines along shore and on hooks in 
the bay. 

This is called (6 sea porgy” to distinguish it from the 6‘ spot,” which 
is sometimes styled u porgy.?’ 
43. Archosargus probatocephalus (Velbaum). Shoepshoad. (P1 111, fig. 10.) 

A t  Somers Point, August 8, two specimens were taken on hand-lines 
‘with fiddler-crab bait. The larger weighed 8 pounds and the smaller 
5. The sheepshead is not common. Pi8hermen say that small speci- 
mens are not seen. The fishing places are about wrecks, wharf piles, 
and under steep banks in the thoroughfares. 

Sixteen specimens, from 1 inch to about 14 inches, were seined a t  
Beesley’s Point, August 10 and 11. 

Seven black bars on sides, and an other faint, narrow one, atcaudal 
base ; interspaces yellowish green. 

August 15, two additional specimens were caught on hdnd-lines. 
An example 2.1 inches long and four smaller were taken a t  Beesley’s 

Point, August 23. Several more were seined September 2 at the same 
place. 

Seven more were caught at Beesley’s Point, September 9, the largest 
of these is 2.1 inches long. 

The young are found only a t  Beesley’s Point, and in only one limited 
shore stretch there. It is well supplied with alga?? and there ape con- 
venient biding places under thp sod banks. 
44. Lagodon rhomboides (LinnsuR). 

at Beesley’s Point, August 11. The species is not uncommon. 

1 

Young individuals, ranging from 34 to 4 inches in  length, were taken 

This fish is unknown to the fishermen. 
Specimens were taken a t  Beesley’s Point, September 9. The largest 

are about 5 inches long.. 
. 45. Orthopristie chrysopterus (Linnmue). 

, were taken in the seine. I). XU, 1G ; A. 111, 13 ; scales, 75. 

(PI. III., fig. 11). 

At Beesley’s Point, N. J., August 10,1587, ina,riy young individuals 

A dark stripe beginning on nape and dividing suiids one branch along 
the back on each Bide not far from dorsal outline. A dark stripe from 
eye to root of caudal. Cheeks arid opercles with several narrow orange 
stripes. A narrow orange stripe bctweeri the two dark body stripes 
and another below tho lower dark stripe. Below the second orange 
strips $ha sides ar0 marked with numerous orango spots, not oontinu- 
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ous. These speciulens are from less than 1 inch to more than 2 inches 
long. 

Young examples were seined at  Somcrs Point, August 13, and abund- 
autly a t  Ocean Uity, August 16. The croaking sourid made by these 
little fishes is quite noticeable. 

September 5, Mr. W. S. Keates brought in  two examples which had 
been caught on a ’  hook with clam bait; these are Si inches long, end 
much larger than the average size. Specimens from 4& to 5 inches long 
were caught a t  Beesley’s Poiut, August 23 ; in these there is only e trace 
of the black lateral stripe along t,he median liue, and the sides have 
several broad, dark bands. 

September 9 an individual 5g inches long was taken a t  Beesley’s 
Point. This speciesis unknown to the fishermen. .Om angler described 
its croaking as reseinbling the quacking of a duck. 
46. Lutjaiius grieeus (Linn.). 

Lobofcs enzn~yli imtus BAIBD, Rep. Fish. N. J., 1855,18; Ninth Ann. Rop. Smith. 

Professor Baird found a few specituens in August among the grass 

We did not observe the species during our stay. 

Inst., 1855, 332. 

along the river. .His largest examples were 3 inches long. 

47. Acantharchus pomotie (Baird). 
Contrarcbfta pomolis BAIRD, Ninth Ann. ROP. Smith. Iust., 1855, 325. 

A single small indiviclud was seined in Gravelly Xun, a tributary of 
Great Egg Harbor l<iver, September G. Its associates mere Aphredo- 
d e w s  sayanus, ilIclanura pyprtcea, Pundulus diaphaizus, and young Esox 
reticulatus. 
48 Enneacanthus obesus (Girard). 

Pomoiis obesiie I~AIRD, Rep. Fish. N. J., 1855, 10 ; ‘Ninth Ann. Rep. Smith. 

Professor Baird obtained this species only in the Cedar 8wamp creeks, 
Cape May County and Atlantic County, among the splatter docks or 
in small runs or ditches. 
49. Mesogonistius chmtodon (Baird). 

Inst., 1855,324. 

Inst., 1855, 324. 

Pornoti8 ohmtodon BAIRD, ROP. Fish. N. J., 1855,lO; Ninth Ann. Rep. Smith. ~ 

Professor Baird found the banded sunfieh ‘L abundant in the muddy 
water of Cedar Sviamp Creek, Cape May Gounty.” 
50. Centropristis furvus (Walbaum.) Blaolrfish. (Pl. III., fig, 12.) 

Contropristes nigvicana BAIRD, Ninth A m .  Rep. Smith. Inst., 1855, 323. 
Bsth the young and half-grown ash are excessively abundant through. 

out the bay. Examples scarcely more tliari 1 inch long are very common. 
Larger individuals are caught in  the deep channels than in shoal water. 

An example 1Q inch08 long ma8 tb9 8llaallest one wen at Beealey’8 
9sistl Beptsmber 9, 



144 BULLETIN OF THE UNITED STATES FISH COMMISSION. 

51. Bqleosoma olmstedi (Stcrer). 
Seven examples were taken in Gravelly Run, September 6. For alist 

of its associates see Notemigonus chrysoleucus. D. I X ,  15; A. I, 10; 
60ales, 48. 

This species was not observed by Professor Baird in 1854. 

52. Boleichthys fusiforme (Girord). . Boleoson~a fusiformis BAIRD, Ninth Ann. Rep. Smith. Inst., 1855, 328. 
Pour examples were seined in Gravelly Run, September 6, associated 

D. X, 12 ; A. 11, 7 ; scales, 49 ; lateral line on 18. 
with Boleosoma olmstedi: 

53. Roccus americanus (Gmelin). Perch. 
Labrax mucronatus BAIIID, Ninth Ann. Rep. Smith. Isst., 1855, 322. 

Seined in large numbers at  Beesley’s.Point, August 10 and 11, at the 
mouth of the river. Our examples are about 6 to 7 inches long. No 
young ones were taken. 

In several of the salt water creeks emptjiug into the bay we seined 
great numbers of white perch on the last of the ebb tide. I n  salt water 
the species is called 6‘ yellow perch ” by some of the fishermen ; some- 
times (( perch ’’ alom is used, and the pronunciation is changed as if the 
spelling were ‘ 6  peerch.” 

The principal fishery for white perch is by means of gill-nets in  win- 
ter. 

54. Roccus lineatus (Bloch). Rockfish. 
Labrax Zincatus BAIRD, Ninth Ann. Rcp. Smith. Inst., 1855,321. 

Small individltals, 8 inches long, were seined in the mouth of the 
rive? at Beesley’s Point, August 10. Examples weighing 2 or 3 pounds 
are being caught with the hook at Tuckahoe River mouth, about themid- 
dle of September. 

This is the L‘ rock” or 

55. Elacate Canada (Linnmus.) (PI. 11, fig. 13.) 
A young example, 3g inches long, was caught at Somers -Point, near 

the club house, August 2,1887, by Capt. Richard Chamberlain. Ground 
color nearly black; a white stripe, about as wide as pupil, from upper 
angle of gill-opening to caudal; another one, but narrower, begins at 
lower extremity of pectoral base, curves very slightly upward, fading 
out near the tail ; upper caudal lobe, with a narrow whitish margin 
along its upper surface, relieved by a trace of orange red a t  its base; 
lower caudal lobe with a narrow orange-red margin; pectorals, von- 
trals, and candal black ; back fades to a dark green ; belly, grayish 
white ; iris, golden bronze. 

This species has not previously been recordbd from Great Egg Har- 
bor Bay, and tho young seems not to have been described. 

Another example, 4 inches long, was seined in one of the thorough. 
fares in the bay, August 23. This has the same markings as the first. 

rockfish ” of Somers Point, 
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The caudal, when fully expanded, is I*ound@d, the end truncate ; there is 
no emargination as in the adult. 

56. Pomatomue saltatrix (Linnsus). Snap-mookprel. 
Te~nnodon saltntor BAIRD, Ninth Ann. Rep. Smith. Iust., 1855, 337. 

Numerous young individuals, ranging from 12 to G inches long, we 
fouud a t  Ooean City, Beesley’s Point, and elsewhere. Several examples 
about 1 foot long were caught on hooks August 13, and on the same 
day we seined several specimens about 8 inches in length. Large fish 
are not taken here a t  present. 

Schools of the youug fish mere seen in the bay August 15 and 16. 
A t  Ocean City, August 31, young examples from 14 to 1+ inches long 

At Ocean City the species is soinetiines called 6‘ mackerei,” but the’ 
were seined. 

usual appellation is ‘( snap-mackerel ” or (( snapping- mackerel.” 

57. Aphredoderus eayanue (Gillioms). 
Aphredoderus sayni~us BAIRD, Ninth Ann. Rep. Smith. Inst., 1855,326. 

Several examples were seined in Gravelly Run, a tributary of Great 
Egg Harbor River, September 6. For its associates see Aoant7~arcBw 
pomotis. 
58. Sphyraena borealis De Key. 

Sphymna bovealia BAIRD, Ninth Aun. Rep. Smith. Inst., 1855, 326. 
The young of this species, measuring 3 or 4 inches, mas found abun- 

dant a t  Ocean City, Augtlst 1; also at  Beesley’s Point, August 10, where 
tho smallest one observed is 2g inches long. 

59. Sphyrena picuda I31. Schn. 

August 23. Scales in about S1 rows. 

on our coast. 

The barracuda is nukuomn to the fishermen. 
(Pl. 11, fig. 14.) 

A single young example, 2 inches long, was taken at Beesley’s Point, 

As far as I know this it3 the first record of the appearance of the young 

60. Mugil curema Cuv. and Val. Mullet, 
dlugi l  albula BAIRD, Niutll Aun. Rep. Bnlith. Inst., 1855, 339. . 

Small mullet were soinad at Ocean City, August 1, at  Beesley’s Point, 
August 10 and 11, and a t  Somers Point, Aagust 13. A t  the latter place 
an individual was seined in a salt pond in company with Cyprinodoa, 
Lucania, Punddus, and Nenidia. Tho largest example measurea 4% 
inches. 
’ At Longport, August 20, some larger swcilllens were taken in the 
surf. At Beesley’s Point, 
September 2, specimens of equal size were caught. 
61. Mugil albula Linnmus. Nullet. 

The largest of these is GQ iuches long. 

Seven individuals, averaging about 79 iiiches in length, were seined 
at Ocean City, August 1G. In this seine haul there was the greatest lot 
of young fishes that we havo secured thus far-the young BairdieZEa 

‘ Bull. U. 8. F, C. 87-10 
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was excessive1 y abundant. Pundulus inajalis and Letcroclitus, Nenidia 
notat4 Yetrodon turgidus, and Mu@ curema were also plentiful. It is 
said that Mugil albula of largo size is not taken here. 

The species of Nugil are ealled ‘(mullet” at Somers Point. 
62. Menidia notata MitchiI1. 

At7terinopsis notatus UAIRD, Ninth Auu. ltep. Smith.  Iust., 1855, 338. 
Excessively abundant every mhcre, the young schooling a t  the sur- 

face along shore and ont in tho bay. Small individuals were found in 
salt ponds, August 13, at Soiners Point. 
63, Wenidia laciniata Swain. 

Sand bar in Great Egg Harbor Bay, August 23, six specimens, rang 

Not previously recorded from the region. 
The species was fonud agaiu in abundance a t  Somers Point, August 25. 
At Longport, August ZG arid 20, the species was again met, and here 

ing from 2& to 3& inches in  length. 
. 

an individual 4Q inches long was taken, the largest one seen. 
64. Apeltee quadracus (Mi tohill). 

GU8tWO8tCU8 qtiadracua Ba~nn, N u  t h  Auu. Rop. Smith. Iust., 1855, 328. 

fers the vicinity of fresh-water streams, mliere grass is plentiful. 

65. Fistularia tabaccaria LinnLuus. 
Three individuals wero seined a t  Ocean City, August 4, and one at 

Bcesley’s Point, August 11. This species can hardly be considered 
rare. It is fr equently taken ou Long Island and occasionally a t  Wood's 
Holl. 

Abundant a t  Bcesley’s Point, August 10 and 11. ‘J’his species pre. 

Another exaniple was takeu a t  Ocean City, August 10. 
Six specimens were seined in thoroughfares Ilear Somers Poilit, Au- 

A single individual was seined in :L thorouglifare near Oceail city, 

Three examples mere seined a t  Somers Point, September 5, and two 

gust 23, and eight,more August 30. 

August 31. 

a t  Reesley’g Point, Sep tember 9. 
66. Tplosurus mannu$ (BI. S o h . ) .  Gar. 

&10n6 iyuncata UAIHD, Niutl i  Ann. Rop. Smitli. rust;., 1855, 346. 
Young examples are common everywhere. A half-grown individual, 

The species is called ‘( gar a t  Somers Point. 

67. Tylosurus gladius Bom. Gar. (PI. 11, fig. 15.) 
A young examplo was seined a t  Ocean City, August 1. D. I, 21; A. 

I, 20. Length, G& inches. 
A darkcutaneous flap attached along the side of the mandible and 

folded underneath, meeting its fellow of tho opposite side and coneeal- 
i n g  D srnall portion of the lower jaw. Dorsal black, except on the first 
six rays, which are pale ; much elevated at the posterior part, where tho 

about 18 inches long, was seined, August 10, a t  Bcesley’s Poiut. 
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longest ray equals tho distance from tlie iniddle of the eye to the elid of 
the head. 

Fourteen black blotches on sides not extendiug to caudal, the largest 
two-thirds as wide as length of eye. Paired fins, and anal pale. Caudal 
tho same, except anterior half of upper lobe, on which tho mombranu 
covering tho rays is black, while tho intervals botmeeu t h e  rays m a  pale. 
Back greenish ; under surface, except mandibular flap, silvery. 

This species has not previously been recorded in the region. 

A single young individual, 24 iuclies long, mas seined at Longport, 
August 2G. This species was not obteiued by Professor Baird in 1S54. 

A fine example, 64 inches long, was takeu in the seine at Beesleg’s 
Point, September 9. Thb crimson tip aiicl membrane on lower jam are 
very marked. 

68. Hemirhamphus roberti Cuv. and Val. (PI. 111, fig. 16.) 

69. Esox reticulatus Lo Suer. Piko. (Pl. I, iig. 17.) 
.?box reticulatus BAIIID, Ninth Ann. Rop. Suiith.  lust^., 1855, 346. 

Half-grown and young examples wero seined in Gravelly I tun ,  Sep- 
The markings of theso specimens reseiuble thoso of E. lzcoks, 

For a list of its associates see 
tember 6. 
t h  reticulations being inconspicuous. 
under Notemigonus clwysoleucus. 

This is the ‘4 pike” of Somers Point. 

70. Esox  americanus Gmeliu. 
W o x  fnscinlus BAIRD, Roil. Pith N. J., 1855, 31 ; Niuth Auu. Rep. Smitli. 

Inst.,  1855, 345. 
Professor Baird records this species from Cedar Swamp Creek, where 

Ue describes a speciiuen 10 inches long, but indi\.itl- i t  was abundant. 
uals of considerably larger size were taken. 
71. Melauura pygmaea (Do Kay). 

N e Z a t w a  p g g n w a  BAIRD, Ninth Auu. E u ~ .  Suii th. lust.,  1855, 342. 
A single small individual mass caught in Gravelly Run, Atlantic 

County, Septen;ber 6. Its associates wero Acantharoh~4s pomotis, 
Aplwedodcrus sayanus; young Jriiiuporb oblongus, young Esox reticula- 
tu8, itnil Fcundulus diaphanus. 
72. Fuiidulus majalis (Wtilbouni). 

ITjdmvgyroJZavitla BAIIID, Ninth Auu. Rep. Suiilh. Iu&, 1855, 341. 
Abundant evorywherc along the shores and found in salt ponds asso- 

ciated with Cyprinodon, Zucasia, and otlier genera. 
73. Fuiidulus luciae (Baird). 

Hydrargyra Zuoim BAIRD, Bop. Fitih. N. J., 1855, 30 ; Ninth  nun. Rop. Smith. 
Inst., 1855, 344. 

Professor Baird took afewspecimensonlyin asinallditch a t  Robinson’s 
Landing, Peck’s Beach, opposite Beesley7s Point, This place is nom 
called Miller’s La~iding, and the drainage system has been groetly 
changed. Diligent search was made for the s11ocies, but without result. 
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Professor Baird’s specimens were :$Ifout 1 inch long. Tho dorsal of his 
examples had a large black spot posteriorIy and immediately anterior 
to it a white one. 
74. Fundulus heteroclitus (Linnmus). 

Fundulus zebra BAIILD, Ninth Aun. Rep. Smith. Inst., 1855, 342. 
Found everywhere with tho preceding. 

75. Fundulus diaphanus Le Suonr. 
Fundulus diaphanus BAIRD, Ninth Ann. Rep. Smith. Iuet., 18;5, 343. 
Fuuladulus wuZti;fasciatus BAIRD, Ninth Ann. Rop. Smith. Inst., 1835, 344. 

Seined in Gravelly Run, September G .  Comtnoa. 
76. Cyprinodon variegatus Lac6pbde. 

Cyprinodoia ovitzua BAIRD, Niutli Ann. Rep. Smith. Iust., 1855,345. 
Numerous examples were seined in salt ponds near Somers Poiut, 

August 13. Among them were soum verylarge males. The species 
\vas associated with Lucania, Pundzdus, illenidin, arid Mwgil. 

A few examples were seined, September 16, in ditclies near Ocean 
City, For its associates see under Gobiosoincc. 
77. Lucania parva (Baird nud Girard). (Plate 11, fig. 18.) 

Cyprinodomparvu8 BAIRD, Niuth Ann. Itel). Smith. hut . ,  1858, 345. 
Found abundantly in salt ponds near Somcrs Poiut, August 13. 
Seined in sinall numbers in ditches ncar Ocean City, September 16. 

See Bobiosontn for a list of its associates. 

78. Synodus fcetens (Linnmus). 
Suurus rnozieaul~u8 BAIRD, Nintli Ann. Itop. Smith. Iust., 1855, 346. 

Adults and young of th i s  species are rather common in this region. 
Professor Baird found a single specimen only in 1854. The species is 
common also in Great South Bay, Long Islaud. 

At Beesleg’s Point, September 2, 1SS7, a stnall iiidividual was found 
to have swallowed 5 Pleiwoncctes alnericanzcs, which distended the 
stomach of its captor laterally to nearly twico its iiorinel width. 

Abundant in thoroughfares mar Somers Point August 30. One i n -  
dividual taken is 72 iriclies long. Some \-cry largo ones have been 
seen; an example caught a t  Beesley’s Poiiit;, September 9, is nearly 9 
inches long, and we have secured some larger than this. 

The species is unknown lo tho fisbermen. 

79. Etrumeus teres (De Kay). 
dlosa term BAIRD, Rep. Fish. N. J., 1855; 35; Nintli Anu. Rep. Smith. Inst., 

1855, 349. 
Professor Baird’s remarks are as follows: 

A number of specimens of this rare specios rere found one day in the edge of the 
surf along the beach; they seemed to be very monk, and died aoon after their capt- 
ure. 

A singlespecimen,G$ inches long, was seined by Capt. Thomas Steel- 
man after my departure from Somers Poipt. 
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80. Clupea aestivalis Mitcliill. IIerring. 
Several examples, about,38 inches long, &ere seined iiear Somers Point 

August 13. This species was not observed by Professor Bairdin 1854. 
The young, ranging from 2 to 3 iuches in length, mere taken in abun- 

dance in Gravelly Run, September G. 

. I  

81. Clupea mediocris Mitchill. Herring. 
Alosa matiowaca BAIRD, Ninth Ann. Rep. Smith. Inst., 1655, 349. 

Heads of some individuals were picked up on the river beach near 

August 23, near Beesley’s Point, I found a perfect example, 11 inches 

This species is knowu as (( herring 7’ at Somers point. 

Beesley’s Point, August 11. 

long, lying on the shore, where i t  had been left by a seining party. 

82. Brevoortia tyrannus (Latrobo). Uunltcr ; Mossbnulter ; McxihoLden. 
dlosa meshadciz BAIRD, Ninth Ann. Rep. Smith. Inst., 1655, 347. 

August 8 and 9 ntimerous sinall schools and somQ large ones came 
into the bay. On the 5th sharks mere among them. I t  is said that the 
menhaden do not often enter the bay. 

August 13, again I saw inany schools in tho bay even well u p  as far 
as Beesley’s Point. Sharks are reported pleutiful among them. 

August 23, near Beesleg’s Poiut, I saw several very largo spoiled in- 
dividuals lying on the shore, where they had been left by seiners. 

September 10, in a thoroughfare near tho draw-bridge (Beesley’s 
Point), three large examples, 11 to 13 inches long, mere taken in the 
seine ; all of these were affected by lernroan parasites. Several young, 
under 4 inches long, were taken also. 
83. Opisthonema oglinum (Lo Sueur). 

Inst., 1655, 349. 
Chaiaeesus signifei. BAIRD, Rep. Fish. N. J., 1855,35 ; Ninth Ann. Rep, Smith. 

Professor Baird’s remarks are as follows : 
A few speoimens wcro token i n  D not in  tho  boy. 111 Iifo tho back is bright green; 

the oou8al fin yellow, block ht the tip. 

84. Stolephorus mitchilli Cuv. oud Val. 
This anchovy was found iu great abundance at Ocean City, August 

1, and in small numbers at B~es ley~s  Point, Augnst 10 and 11, It is 
much more common near the ocean inlet, but is taken wherever tho seine 
is hauled. No large examples havo been seen thus far (August 18). 

At Longport, August 27, specimens 3b inches long were seined in the 
surf. 

At Somers Point, August25,adults wel.ei)resent in moderatonumbers. 
85. Stolephorus browni (Gmclin). 

Engraulio viltala UAIKD, Ninth  Ann. Rep. Smith. Inst., 1855, 347. 
Very large specimens, averaging about 5 inches in length, were seined 

at Longport August 2G and 27. 0 1 1  the latter date wvo took them by 
hundreds in tlie surf a t  tho beginning of the flood. Weakfish were also 
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found there in abundance, feeding on these anchovies. We took 54 
weakfish in two hauls of a 20-fathom seine, 

The species was found sparingly also in a thoroughfare near Somers 
Point, August 30. 

A few were seined again a t  Longport, September 8; the largest of 
these is nearly 58 inchcs long. 

Afew were taken a t  Beesley’s Point, September 9, and on the follow- 
ing clay the species was noted in a thoroughfarc near the draw-bridge. 

86. Btolephorus eurystole Swain 61. Mcck. (PI. 111, fig. 19.) 
Young individuals were seiiied at Oceaii City, August 1. No adults 

hare been seeu. 
Numerous young exampks were taken at  Longport, August 29, in the 

surf, associated with 8. niitchilli. 
87. Erimyzon oblongus (Mitchill). Chub suckor. (PI. I, fig. 20.) 

Calostonius gibb0.9U3 BAIRD, Ninth Ann. Rep. Smith. Inst., 1855, 341. 
The chub sucker mas seined in large nninbers of young and adults in 

For its associatcs sec under Notemigonus Gravelly Run, Septemljer 6. 
chrysdlcucus. 
88. Catostomus teres (Mitchill). Suckor. 

cics is called 4‘ sucker.” 
89. Notemigonus chrysoleucus (Mitchill). Roac). 

Two examples mere seined in  Gravclly Run, September 6. The spo- 

Leucoson~us aniericanrta ~ A I I I D ,  Ninth Aim. Rep. Smith. Iuut., 1865, 341. 

Tlie roach was found abundant ill Gravelly Eun ,  Scptember 6. I t  
was associated mith Zrinkyzon. oblongus, Catosionzus teres, Boleosoma 
olmstedi, Boleiclbtlys fusvornae, B o x  reticulatus, Pundulus cliapliaiaus, 
ROCCUS aqnericanus, Roccus lineatus, young Clupca astivabis, and Anguilla 
rostrata. 
90. Amiurus natalis (Lo Sueur). CatfiBh. 

Fire speciinens were obtained in Bargaintown Pond, August 19, by 

The qecies is known as 
Mr. L. T. Imlay, The anal rays in all those examined mere 27. 

catfisll.” 
91. Zlurichthys marinus (Mitchill). 

Aihrichthya marinzca BAIRD, Rcp. Fkh. N. J., 1855, 27, Ninth Ann. Rop. Smith. 
Inst., 1855, 341.. 

Professor Baird’s record of this species is as follows : 
Tl~o.se:c-cat or channel-cat was occasionally taken with tho hook i n  tho channel of 

Tho flesh is vory inclifforcnt, tho river. Nothing RpOCidly was Icarnod of its habits. 
being coerso and rank, tasting much like that of small sharks. 

No specimens were taken during our stay at Somers Point. 
92. Conger conger (Lion.). Soe ccl. 

C o n p  ooaidenta& BAIIID, Nirith Ann. Rep. Smith. Inst., 1855, 351. 
Two skinned and headless oxamplcs were brought in to Somers Point 

by a fishing party September 4, O m  of these measured21 inches. They 
are said to bo common a t  Anchoring Point. 
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A perfect specimen mas caught by Mr, Charles Clemcnts, September 

Another fine individual mas given to me by the same gentleman, 

On the 18th of September another one was taken on a hook by Boltou 

This eel, known hereas 6‘ sea eel,” is taken not infrequently by anglers. 

‘ 7, and presented to the collection. 

September 0 ; i t  was caught a t  the wreck. 

H. Steelman. 

93. Aiiguilla rostrata (Lo Suour). Ed. 
Angui7Za tC?LUiVO6fl*iY UAIXD, I\iiiitli Ann. Rop. Smith. Inst., 1855, 350. 

A sinall example was seiucd.at Ocean City, Augast 4, and a great 
many sinall and large were talteu ;It Beesley’s Point, near the river 
mouth, August 10 and 11. 

Tlle species was sufficiently conifflo~i iu salt mater in most parts of the 
bay, aut1 particularly about the salt mxshes. 
94. Raia cglanteiia Lac6pbdo. Sknto. 

A single example was obtained, August 2% at Somcrs Point. Several 
mere caught with hool i~,  August 27, by fishing parties and thrown away. 
95. Raia laevis Mitohill. 

A decsyed example, apparently of this species, was pickcd up a t  Bees- 
ley’s Point, Septcmbcr 9, whcre i t  lind bceu left by seiners. The teeth 
are iu about 30 rows. Tlicrc is a aiedian row of strong spines on the 
tail, but no latcral rows on the portion remaining (part of the tail was 
cut OB). Tlie color is dark, and the snout docs not seem to 11ave been 
long cnougli for Zmuis, bat the clcutitiori fits nothing else. 
96. Trygoii hastata Do Ihy .  Slingnrco. 

I’uaatinaca 1ifl8tatn I;AIlLD, Ninth Ann. Rep. Smith. Inst., 1855, 353. 
Two smrcll individuals mere caught in a largo scine a t  Ocean City, 

August 1. Anglers hare caught several of tham in tlie bay. An ex- 
ample weighing 30 or 40 pounds was rcportecl by Captain Chauberlaiu 
August 13. 
97. Myliobatis freininvillei (Lo Suoor). Stiugnrco. 
A singlo cxnmplc of mo(1crate size was caught in tho inlet’near ~ o n g -  

port, AuguFt 20, by Mrs. Huston, who proscntcd i t  to tho National Mu- 
seum collection. 

Some of tlio crow of thc menhadcn steaiuer Aianie Morris told me that 
about August 20, oif Hereford Inlet, tliey saw schools of stingrays at  
the surface floppiug along like geese.” Tho scliools were large enough 
to fill B menhaden seine. 

As the species mas said to have two spines, I lisvo placed the stab- 
xnent under Nyliobatis. 
98. Sphyrna zygaiia (Liunmus). Sliovol-noso shark. 

An iniliritlnal, 25 inches loug, \vas caught 011 a ]look in tho bay Au- 
gust 13, aud another, 22 iuolios 1011g, n ;LS given to me, August 16, by Silas 
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Boise. Still another sipall one was caught August 15. The species is 
often takeu while fishing for weakfish. No large examples l t a ~  bmc 
seen by me, bu t  Captain Chamberlain reports one of 5 or G feet. This 
is tho L (  shovel-nose shark 7’ of the fishermen, although not the ~ ‘ s h o ~ e l .  
nose” of the books. 

The Imntner head shark was not found by Professor Baircl in  1564, 
but the true ‘~shovel-nose” was common. 
99. Reniceps tiburo (Liun.). 

Z y p w  l i b u ~ o  BAIRD, Rep. Fish, N. J., 1855, 39; Ninth Ann. Rep. Smith. Iust.,  
1855, 353. 

Professor Baird obtained one spccirneri of this shark and the fishcr- 
men took several more. Singolarly enougli mc fhiletl to see tliv species, 
but  the ‘ 6  hamtiier.1ieap shark,,, which v a s  not seeii by Professor Bnird, 
was takedfrequeutly by us. 
100. Carcharias obscurus (Lo Sueixr). Mao-o:Ltin!: s1i:erk. 

Carcha?*ias ca?~ulcu8 ~ I I ~ D ,  Niuth Aun. 1blL ~ l l l i t h .  Inst., 1855, 352. 
Abundaut in  the bay. Young iuclivicluals, caught with hooks, July 

29, and measuring 21& to 24 inches in length, still bear t l i u  umbiIic*al 
scar. Examples 7 feet long have beeti seeti. Recently, while tho bay 
was visited by large schools of menhaden, sliarks mere ur~usul~lly 
abondan t . 

This is the mau-eating shark ’’ of Somers Point. A speciinen weigl1- 
ing 150 pounds was reporkc1 July 23, i ~ ~ i d  during the sauie week Charles 
Steeltunn lauded one weighiug 200 pounds. 
101. Mustelus canis (Mitchill). Dog shark. 

d l u s t l h ~ s  CU7Li8 BAXRD, Niuth Aim. Rep. Smith. Inst., 1853, 333. 
Very common and very annoying to anglers. 

seined at Ocean City, August 1. No adults havo been observed. 
This is known as L (  dog shark 77 at Somers Point. 
U. S. NATION-AL MUSEUN, 

A small iudividual \vas 

Washington, December S, 15S7. 
I EXPLANATION OF PLATES. 

PLATI~ I. 
Fig. I .  Astro~copns anoplus,* p. 136. 

2. Aatroscopus anoplns, heail,* p. 130. 
4. Chaotodonmaculooinctus, 2g timesnaturnl 

Big.  14. Spbjrmna pirudn,t p. 115. 
15. Tyloanrus glndius, a natural size, p, 146. 
18. Lucania parva,t p. 148. 

PLATI4 111. 
size, p. 138. 

I). Dnirdiella ehrysura,t p. 141. 
17. Xsox rutionlatu8,* p. 147. 
20. Erimpon oblongna,^ p. 150. 

PLATE 11. 

6. Cynnscion rogalc,’ p. 140. 
7. Menticiirua aaxntilis, 5 nn(ura1 sizn, p. 

141. 
13. Elncato can:id:1, J, 11atliial him, p. 1.1.1. 

3. Taiitogn onitis,t p. 137. 
5. Trachynotus rhomboidee,t p. 130. 
8. Mentichrw sasatilis,t differing from 5g. 

7 in color, height of’ firet dorsal, and 
Ieng111 of Enuut, p. 1‘11. 

10. Arcllooargns grobatoco]~halua,t 11. 142. 
1 1 .  Ortbopriutie chrysopteru8,t p. 14:. 
12. Cc:iltmpi,istia i‘urrws,* 11. 113. 
IO. ITc~nirl~ar~rphus robelti,* 11. 147. 
13. s:olcpllo~us curystole,t 1). 180. 
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I N D E X  . 
Pago . 

Acantharchua pomotis .......... ..132.143.145. 147 
Acanthocottus virginianus ................. 131 
Aqhirus mollis ............................ 131. 134 
Blurichthys marinus ...... ......... .130.132. 16C 
Ailnrichthys marinus ..................... 15C 
Aloaa mnttownca .......................... 149 

teres ................................. 148 
Alutora schmp5 ........................ ..131. 134 
Amiurus nntalis ......................... .132. 150 
Anguills rostrata ..................... 132.150, 151 

tenuirostris ...................... 151 
Apeltea quadrncus ....................... .132. 146 
Aphredoderus sayanus .......... A32.143.145. 147 
Archoaargus probatocephnlus ............ 132. 142 
Argyreioaus onpillaris ..................... 139 

. monhnden ........................... 148 

Astroscopus anoplus ................. .130.131. 130 
Atherinopsis notatus ...................... 140 
Bairdiolla chrysnra .................. .132.141. 145 
Batmchus tnu ............................ .131. 135 

variogatua ...................... 135 
Belone truncata ............................ 140 
Bongal ..................................... 137 
Billflsh ..................................... 134 
Blaokflsh .................................. 143 
Boleichthys fusiforme ............... .132.144. 160 
Boleosoma fusiforrnis ...................... 144 

olastcdi .................. .132. 144150 
Bonito ..................................... 138 
Bothus maculntus ........................ .131. 136 
Brovoortia tyrnnnus .................... ..132. 140 
Bunkor .................................... 140 
Caranx chryaos ............................ 130 

hippos ........................... .131. l3D 
Cmchariaa omruleus ....................... 152 

ohsourus ..................... .132, 162 
Catfleh ..................................... 150 
Catostomus gibbosus ...................... 150 

teres ....................... ..132. 160 
Centrarchua pomotia ..................... .l20. 143 
Centropristos nigrioans .................... 143 
Centropristis furvus ..................... .ia2, 143 
Cephalaoanthus volitnns ................. .131. 136 
ChBbdon maaulocinotus ................. .131, 138 
C h a t o h u s  signifor ....................... 140 
Chilomyotorus fuliginosns ........... .130.131. 133 

goornotrious .............. .131, 132 
Citharlohthys microstomus .............. .131. 135 
Clopeamstivalis ...................... .133.148. 1GO 

mecllocris ......................... .132.141, 

Pago . 
Conger conger ........................... .132. 150 

occidentalis ........................ 160 
Corvina argyrolcuca ....................... 141 
Cottus octodecimspinosus ............ .130,131, 137 
Ctonolnlirus adsporaus ................... .131, 137 
Cucumbor-5ah .............................. 132 
Cybium maculatum ........................ 138 
Cynoscion maculatus ....................... 140 

regalo ........................ ..132, 140 

parvus ....................... 120, 148 
variogatue ................... .132, 148 

Diodon fuliginosus ......................... 133 
maculato-strintus ................... 132 

Dog shark .................................. 152 
Eel  ......................................... 161 
Elacato canada ....................... .130,132, 144 
Engrnulis vittate ........................... 140 
Ennoacanthus oboeus ................ .130,132, 143 
Erimyzon oblongus .................. ..132.14 7.160 
Esox amoricanus ..................... .130,182, 147 

fnsciatua .............................. 147 
lucius ............................ ? .... 147 
roticulatus ................. .132,143.147, 160 

Etrumous toros ......................... ..132, 148 
EucSnostomus argentous ................. .120, 138 
Flatularia tahacoaria ................ ..130,132, 14Ll 
Flyingflsh ................................. 130 
Fundulus dinphnuua ............. .132,143,148, 150 

hctoroolitus ................ .132,145, 148 
luoim ...................... .l30,13!2, 147 
mojalis ..................... .132,140, 147 
multifnsciatus .................... 143 
zchrs ............................ 143 

ff asterostoua qundrnous .................... 140 
Qerros argentous .......................... 131, 138 
Qobiosoma bosci ......................... .lLL1, 180 
Qobiusalepidotus .......................... 130 
Homirhamphus robcrti ................... .132, 14'7 
Herring .................................... 140 
Hippocampus puuotulatus ........... .130,131, 134 
Horsc.flsh .................................. 134 
Hydrargyra flavula ........................ 147 

lucim ....................... .120, 147 
Eiugflsh ................................... 140 
Labrax mucronatus ........................ 144 

liuoatus ............................ 144 
Idnjiocophalus lrcvigntus ............... 130' 131, 133 
Lsgodou rlioinboidos ..................... .132, 141 

Cypriuodou ovinus ......................... 148 

......................................... (far 140 

163 
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Pago . 
Leioatomus ohliquns ....................... 141 
Leucosomusamericanus .................... 150 
Liohia Carolina ............................. 140 

spinosa .............................. 130 
Liostomus xanthurus ..................... .132, 141 
Lobotes emarginatus ..................... .129, 143 
Lucania parva ........................... .132, 148 
h t j a n u s  priscus ................... ..130,132, 143 
Ywkercl .................................. 138, 145 
Man-aabing shark .......................... 152 
Mclanum pygrnma .................... 132,143, 147 
Mcnhaden ................................. 140 
Mcnidk  laciuiatn .................... .130,132, 146 

notata ............................ 132, 146 
Montioirrus albiirnna .................... .13?, 1 4 1  

anxatilis .................... .132, 141 
Mesogouistius ch:ctodon ............. .130,132, 143 
Monacanthufl hiepidus ................... .131, 133 
Mossbunkor ................................ 149 
Miigil albula ............................. .132, 146 

curoma ............................ .132, 140 
Miillct ..................................... 146 
Mufh lus  canis .......................... ..132, 152 
Myliobatis freniinrilloi .................. .I32, 151 
Notomigonus c h r ~ . s o l o ~ c ~ i s .  ...... .132,144.117, 150 
Opliidiam mnrgiuatum ............... .130,131, 135 
Opisthonomn oglinurn ................ .130,132, I49 
Ortliopristis chrycioptcrus ............. 130.132, 143 
Otolitlius rcgalis ........................... 140 
Oystcr-flub ................................. 135 
Pagrns 5rgyrop.s. ......................... 142 
Paralichthys dcntatus ................... .131, 136 
Padtinam lraat.ata .......................... 161 
Pcprilus triacanthus ....................... 140 
Porch ...................................... 144 
Plko ....................................... 147 
Platcssa occllnris .......................... 135 

plana ............................. 135 
Plcuroncctcs nmcriesnus ............. 131.135, 148 

fascintus .....................~ ... 141 
Pogonias cbromis ..................... 130,132, 141 

Pornatomus snltatrix ..................... .132, 145 
Pomotis chretodon ............... .'.. ..... .129, 143 

obcsus ............................ 143 
P o r ~ g  ...................................... 141 
Poronotus trlacantlins ................... .131, 140 
Prionotus palmipes ...................... .131, 136 

pilatus .......................... 130 
strigatus ...................... .131, 150 

Raiti eglantcria ............................ 132, 151 
llovis ................................ .132, 161 

Rcnicops tiburo ..................... ..130,132, 162 

STATES FISH COMMISSION . 
Page . 

Rhombus maculatus ....................... 135 
Roach ...................................... 150 
Roccus amcrioanus .................. .13?, 144, 150 

lineatus ...................... .13%,144, 150 
Rock ....................................... 144 
Rockflsh ................................... 141 
Sarda snrda .............................. .131, 138 
Sauriis mcxicanus ......................... 148 
Scombor pncumatophorus ............... .131, 138 

scombrus ........................ 131 
Sconlboromcrus maculntus ............... .131, 1% 
Sea col ..................................... 150 

porgy .................................. 142 
Solon0 g.illus ............................. S31, 130 
Scrioln eonata ............................ .131, 130 
Slrnrk'a pilot .............................. 130 
Slicopshcnd ................................ 142 
Shovol.nosc shark ........................ 130, 151 
Siplrostomo fuscum ...................... .131, 134 
Skatc ... : .................................. 151 
Smooth blackfish ........................... 1% 
Sunp.mackcrc1 ............................. 145 
Snapping-mnckcrcl ........................ 146 
Spariuoma ................................ 131, 187 
Spliyrmna bcrcalis ...................... ..132, 145 

Spligt'na zyg.oua ...................... 130,132, 161 

Sjtrnotoirrirn olirysopfl .................... .132, 142 
S t ~ ~ i l ~ ~ p l r o r i ~ s  bromui ...................... .132, 149 

cnrystolo .................. ..132, 160 
niitcliilll ................. 132,140, 160 

Siioknr ..................................... 150 
Sirnimor flonudcr ........................... 135 
SutiIl~li .................................... 134 
Synodus fmtcns ......................... ..132, 148 
Tautoga onitis ............................ 131, 137 

anioricann ........................ 137 
loiunodon saltntor ......................... 144 
Lctraodou turgidiiu ........................ 133 
Tntrodori t u r g i i h  ................... .131,133, 140 
1 Iiimblc-cgc rnaclicrol ..................... 131 
Tontlfish ................................... 138 
Trachynotos carolinus ................... .131, 140 

rliomboidos ................ .131, 130 
Trygoti liastata .......................... .132, 181 
Tglosurua gladius ................... .130,13 2, 140 

Umbriua albumus ......................... 140 
Woakflsli .................................. 140 
~T'iuilow.liglit .............................. 125 
Wintor floi,ndor ............................ 135 

picuda .................... .130,182, 145 

Spot ....................................... 141 

,, 
. .  
r 1  

marinus ....................... .132, 140 



BULLETIN O F  TFIE UNITSD STA'PES PISH COIdMISSION. 155 

43.--REPOlCT O F  THE RIOVEMENTPLJ A N D  O P E R A T I O N S  O F  THE 
FISH COMMISSION STEAMBlC ALIIATROSS FROM (JEPTEiWBER 
15 To 20. issv. 

By Lieut.-Commander Z. L. TANMEB, U. S. Navy, Commanding. 

A t  7 a. m., the 15th instant, we cast 08 from tlie whari'at t,he Colum- 
Man Iron Works and Dry Docli Coinpa~iy and procee(1ed down the 
river, having 011 board one naturalist, Mr. Thoinas Lee. We were 
dctaiiied off' Tlioims's Poiiit about four hours by grounding-no dam. 
age done. We passed the capes of the Ohesapealie a t  5 a. in .  the fol- 
lowing moruing and stood to tho eastward. The weather was clear 
with a strong cast.northeastcrly breceo which caused a moderate head 
sea. At 2.40 p. m. (Iatitutle 3GQ 52' north, longitude 740 23' west) me 

.onst the trawl in 95s fathom br. Oz. I t  came up a t  G.10 with no iucli. 
cations of having beon on the bottoin ; a numbor of interesting spoci- 
meus mere obtaiued froin interinediato depths. Several steamers were 
sighted duriug the day standiug to the southward. 

At 6.10 a. m. on the 17th (lstituclo 370 38' north, longitude 740 11'aest) 
we sounded i n  352 fathoms, wh. S. and P., Hyd. No. 1090, and at 7.30 cast 
the lead in 811 fathoms, gy. M. (latitnclc 370 34' nortli, longitude 730 58' 
west) and put tho trawl over, the result being a nuniber of fish, crusta. 
~eans,  cup corals, and molluslis. We sounded agaiii a t  11.2G in 1,011 
fathoms, br. Oz, (latitude 370 40' north, Iougituclo 730 50' west) and put 
tho trawl over, but in heaviug in tho dretlge.ropo parted Iosiug the 
trawl and its appurtonances and about G fathoms of ropc. Auother 
haul was inado at  3.40 in 882 fathoms, ba. M. (latitude 3 7 O  44' north, lon- 
gitude 730 57' west), securing oue octopus, a iiunibcr of cupcorsls, penat- 
ulas, shrimp, shells, lithodes, hake, red hake, and a nnmber of cory- 
phmnoids. A t  6.28 we made the last h u l  for the day iu SG5 filthoms, 
gn. M. (lat,itnde 370 4G' 30'' nortli, longitndc 73O 6G' 30" West), bringing 
up a few crustaceans ani1 a large number of cup corals. The large sur- 
face net was used successfully duriug the day. 

On the ISth, a t  6 a. m., we made a hydrographic sounding in 255 
fathoms wh, S. auci P. (lstitudo 3S0 31' north, longitude 730 15' west). 
At 8.06 cast the trawl in 1,186 fkLtlionis, gy. Oz. (latitude 3S0 31' north, 
longitnde 72063' west). It  came up at 10.5G-2 water haul. Three more 
hauls were macle during the day in from 854 to 102 fitthoins, gn. M., be- 
tween latitude 3S0 31' and 380-13' north, arid longitude 730 08/151' and 733 ,- 
05' 46'' west, obtaining 18 pole flounders, 10 speciinens of Macrurus, 8 

' 

few crustaceans, shells, a few hake, whiting, shrimp, sponges, 1 skate's 
egg, sea-anemones, star-fish, md 1 octopus. The surface net was towed 
whenever practicable. Tho moather coli tiiiiied ploasnnt with light 
easterly winds. During tho dtty a wh~blo ant1 R schooI of porpoises were 
Been near the ship. 
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A t  6.22 on the morning of'the 19th we cast the trawl in 1,276 fathoms, ' 
bu. M. (lati tude 390 27' north, longitude 710 16' west). It came up with a 
few specimens of fish, 1 squid, 2 octopi, a number of sea-urchins, brittle 
stars, 10 specimens Holothurians (Benthodytes) and a number of shells. 
Two more hauls were made duriug the day in from 1,163 to 705 fathoms, 
gn. M. and Oz., between latitude 390 31' and 390 42' north, a n d  longitude 
'710 14' 30'' and' 710 17' west, securing a number of blue hake, Macrurus 
Bairdii, 3 specimens of Gcryon, etc. The last haul brought up a large 
number of skates' eggs. The surface net secured several rare speci- 
mens of crustacea, squid, etc. During the day several sailing vessels 
mere sighted. 

A t  6.15 p. m. we started for Wood's EToll, arriving and making fast 
to the Fish Commission wharf at'9.50 a, m., September 20. The cruise 
was considered as a trial trip for the new boilers as well as for the 
sounding and dredging apparatus, all of which worked satisfactorily. 
A few rivets slid one or two stay bolts in the boilers mere found leaky, 
and they will be made tight by the contractor. 

The dredging and trawling record and the record of temperatures 
and specific gravities are appended. I wish to call attention to the lat- 
ter, as it presents a series of' specific gravities from Baltimore down the 
Patapsco river and Chesapeake Bay to the sea, showing the gradual in- 
crease of saliue inatter in the water till i t  finally reaches the density of 
the open sea. 

u. 8. FISH C0I;ZMISSTON STEAMER ALBATEOSS, 
Wood"s IToEE, Jcfass., Sqkmaber 20, 1887. 



Dredgiiig and trawling stations. 

11 a. m... . .._. . . .___. . _.. 
11.178 m . - _ _ _  -. . . . - .._ - -. 
3.14p.m ..... ___..___..___ 
8.03 a m  .__.____._....___ ~ 

11.32am ---...-. ~ .-...__. 
3.49p.m.. __.___..._._.___ 
625p.m ... .__._._.__.___. 
80Gam .__._._..___..___. 
11.48 a m  _.._......_ ._._. ~ 

4.20p.m .____.___.._.____. 
5.14p.m ._.__._._._....__. 
0.05a.m __..___.___..._._. 
3.20p.m ..._____._.___.___ 10.53a.m ._..._-.___.___.. 

I Position. 1 1 I Wind. 

0 I I l l 0  I 

Fortress Monroe 
Fortress Monroe 

36 52 00 74 23 
37 34 30 73 58 
37 40 00 73 50 
37 44 00 73 57 
37 46 30 73 56 
38 31 0 0 ~ 7 2  53 
38 35 00 73 05 
38 42 00 73 05 
38 46 00 73 05 
39 27 00 71 15 

39 42 00 71 17 
39 01 00 71 14 

Hour. 3 Charactcrof bottom. I I Direction. Latitude Longitnde 1 Xorth. I West. 1 2 1 
I ,  

00 
00 
00 
60 
30 
00 
15 
30 
45 
00 
30 
00 

E. ' 
E. 

"E. 
NE. 

NE. by N. 
"E. 
NNE. 
ESE. 
E. 
SE. 
SE. 

XNW. 
SW. 
S. 

1 Drift. 

Force. I Direction. 

*Hank made for the purpose of instructing the officers of the U. S. S. IPhetis in the use of the dredging apparatus. 

Force. 

._.-... 

. - . . - - . 
1 
1 

? 

t 
1 
1 

$ 
1 
1 
4 

__ 

hstmment wed. 

S. B. T. 
S B. T. 
L. B. T. 
L. 3. T. 
L. B. T. . 
L. B. T. 
L. 3. T. 
L. B. T. 
L. B. T. 
L. B. T. 
L. B. T. 
L. B. T. 
L. B. T. 
L. B. T. 



Date. 

1667. 
Sepr. 5 

5 

1.5 
15 
I5 
15 
15 
15 
15 
15 
15 
15 
15 
16 
16 
1 7  
18 
19 

1.30 p. m. 

i.30 p. 5. 

'.I5 a.m. 
i.45 a.m. 
I a.m. 
.O am. 
I p.m. 
5 p. m. 
i p. m. 
I p. m. 
1 p. m. 
) p.m. 
LO p. m. 
i a m .  
12 m. 
12 m. 
12 m. 
12 m. 

Record of temperatures and apecific gravities iaken on board steamer Albatross. 

Station or locality. 

B a 

Wharf Columbian Iron Works, Balti. 

Wharf Columbian Iron Vorks, Balti- 

Fort McHenrv Baltimore.. _ _ _ _  _ _  
~ o r t  Carroll Biltimore.. ............... 
3hesapeake 'Bay ........................ ..... do ................................. ..... do .: ............................... ..... do ................................. ..... do ................................. 
..... do ................................ ..... do ................................. ..... do ................................. 
..... do ................................. 
Iff Cape Henw Va .................... 
Lat. 36" 54' N t o n g .  740 46' 30" W ..... 
Lat. 370 40' E'' ~ o n g .  $30 50' 30" w ..... 
Lat. 360 35' X:: Long. 730 05' 00" W ..... 
Lat. 393 34' N.. Long. $10 17' 00" W ..... 

more, Nd. 

more, Md. 

LOT water 
surface. 

High water 
&face. 

Surface .... .. .do ...... 
--.do ....... 
... do ...... 
--.do . . -. -. , 
... do ...... _ _  do .____. 
--.do - _ _ _ _  _ .  
. -.do . ~. . - - 
- - .do  _ _ _ _  _. 
--.do ...... 
. ~ . d O  ....... 
-- .do ....... 
_. .do  ...... 
.-.do . . - -. . , .. .do ....... 

c 
5 
::i 

bz - a  

2 0  

C a  

0 0  

.$ E 

2 
d 
0z 

- 
0 

75 

i 4  

72 
73 
i2 
73 
i 3  
i 3  
73 
i 4  
i 4  
c- 
c- 
,a 
12 
73 
73 
70 
69 
69 

0 

76 

69 

70 
70 
il 
72 
75 
74 
74 
73 
13 
72 
72 
67 
il 
63 
61 
71 

.- 4 
li 
ui 
0 

3 
0 
n rn 

1.0030 

1.0034 

1.0035 
1.0040 
1.0048 
1.0063 
1.0060 
1.0034 
1.0085 
1.0094 
1.0096 
1.0100 
1.0124 
1.0214 
1.0228 
1.0226 
1.0230 
1.0234 

B 
a 
rJ 
c 

1.005066 

1.005161 

Remarks. 

Specimens retained in loFer laboratory ontil 
they hadacquired the temperature of theroom. 

Off mouth Ma othy River. 
Off Thomas'sgoint. 
Off Blood Point Bar light. 
OE Plum Soint. 
Off Taylor's Island. 
Between Cedar Point andpoint. No Point. 
Off Saint Jerome's Creek. 
Off mouth Potomac. 
Off Smith's Point: 
Cape Henry beanng W., distant 20 miles. 
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- - ._ 

A p p a ~ ~ i l t ~  spcoificd. NllllJbO~. 

____ 
(a) Vessols nlld lJo:\ts: 

Stch-aniow. ac;huouula, IkUd sloopy .......................... .%. ........... 00 
l~'ishiug%oaLa ............................................................ 0!1i 
( ~ n r  ~ 5 ~ 0 ~ 3 8  ........................................................... 1at 
Pht-bOatS Stud 8OOWd ................................................... !I0 ,. 1 otal ............................................................. 1,358 

Salmon gill-nota ...................... ~:.  ................................ 1,370 
S;rlinon suinos. 10 
JIorriiig ?oinoa.. 41 
O t l l O C  Bo1ues.. ........................................................... 83 

Total .............................................................. 1,402 

( : ;~1 l l lu~ io~ .  20 
Oil fiiotorios ............................................................. 2 
S:rlLitiw sbilioiia .................................................................... 

A. -- 
(b) Gill-nets mid seines: 

........................................................... ........................................................ 
-- 
--- . ~ . -  

(c) Sliiiro pi oporl.r-l?s(iiiialcdil~~il w h o :  ............................................................... 

~'rcoz?"g csst:r\)liuiiiiioiits ................................................. 2 -- 
( 7  lob11 ........................................................................ 

ValUU. 
.___ 

$137,600 
41,015 
ti, 240 

14,785 ---- 
200, 380 

127,450 
I, 70(1 
7,700 

10,225 

103,075 

3ti0, 000 

1u.000 

406,000 

---_- 

--- 
_ _ _ ~  

p,o00 
20,000 

-. -- 

QUANTLTIES A N D  VALUES 01' I'lLODUCTS. 

l'riccs 

$0.10 
, lti 

la. 00 
. I 2  . ( I t i  
.10 . 03 
.1o 
. f 0  . 00 

13. 00 
a. 00 
.05 

....... -- 

....... -- -- 

7. no 
00. on 

.75 

1.00 
.60 
. 40  

(a) 

-I_-- 

Total. ................................................................ I=-i==;, 

Xinils spocillcd. QunutiLics. 
--__-__- 

2,?20 ti00 

4,450 

%a!), nu0 

"Oti, (100 

55, 600 
q 5 0 u  

J 15 
350 

713, 000 

31: 050 

0,705, UX4 

380. 000 

14, 500 

............ _____ -- 
........... 
I- 

33,800 
3,600 

76 

Total. ............................................. 
(b )  Othor produots: ' 

Skins: 
Fur son1 ..................................... .minibor.. 
Hair mal.. .....................................  do.. .. 
Soil otter ......................................... do ... 
Ei~laolion ...................................... jpll~ins.. 
D0pfi.h (rollned). ................................. (10..  .. 
Mixod (refined). .................................. do .. 

011: 

Fish : 
Saliiioi~ f m h  ..................................... .goands.. 
Sallllol,~ Slnok"i(. ................................. ..-.do. ... 
Salmon: s;ilLcd.. .................................... lJmTUIH.. 
S~lmos, ci~~ioed (in ozio.Iiocuid cam) .............. . . P O ~ I ~ ~ U . .  
Stiir w n ,  froah.. ..................................... (10 .... 
j r r d u t  frosli ..................................... .-.(lo. ... 
11orriud fresh ...................................... ..(lo.. .. 
I$wriup, giiiokutl.. ................................. . . .do..  . .  
l ro l l t ,  frosl1 .......................................... do .... 
JElll~olion hodi . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .do . .* .  
1~U~:Lc;llou~ mlfod ................................... bW?OlS.. 
~~1Ilal:~lon Nlnoke(l.. ................................ .h)Xt3S--  
dsNOrtod hsli ................................ ......po~l~l(1S.. 
Shdlfisli, eurdinos, nud niiahoviu~ (ustiuiilttod). ............... - 

\';llues. 

$?22,000.00 
4, Uti& 00 

53,BOR. 00 
1,115,518.08 

14,040.00 
38, 000.00 
0, 180. 00 
1,450.00 
6,590. 00 
I. 530.00 
1, :1LIu. 00 

700. 00 
35,000.00 
18,600.00 

I, 681,084.08 
-- 
_-- ___- 

236 000.00 

4: 500.00 
2'046.00 

310.00 
31 150.00 
1;: 000.00 --- 

203,8l5.00 -__- --- 
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(c) Estimate of products consumed locally: 
Fish consumed in the province .................................................. 
FJsh and oil consumed by Indians: 

Salmon ...... ., .............................................................. 
Halibut .................................................................... 
Sturgeon and other fish ..................................................... 
Fish oil ...................................................................... 

Detailed atatement of the number of poreone, the qitaiLtil!j of apparatus, and the amount of 
capitar enqloyed in lhejEeheries of tho Province of British Columbia, otc.-Continued. 

QUANTITIES AND VALUES OF PRODUCTS-Continued. 

$100,000.00 

2,732 500.00 
100) 000.00 
ZOO: 000.00 
75,000.00 

Rinds specifiod. 1 Qunntities. I Prices. I Values. 
I 1-1 

Totnl 3, a57,600.00 

Grand total, approximate yield 

NEW WESTMINSTER, 13. C., March 12,1888. 

45, -NOTE8 ON TIIE PIYIIPICIEI 01" BUZZARD'@ B A Y  AND VICINITY.  

B Y  WILLARD NYE, JR. 

The unusual amount of fresh water, caused by the heavy raius on the 
south coast of Massachusetts this spring, apparently attracted the 
alewives into the mouths of the rivers in great numbers. At the first 
dam on the Mattapoisett River 1,250 hauls were made, t h i s  being the 
best record for one season in twenty years. Traps along shore have 
alsd made large hauls. 

The coldness of the water iushore, as well as tho quantity of fresh 
water from the rivers, probably kept the scup away from the shore, as 
the traps, up t o  June 1, maclo light hauls. Scup appeared in such num- 
bers, Jiine 4, oE Newport, R. I,, and at  tho mouth of the Sakonnet River, 
as to bring dovn the price so that i t  hardly paid to ship them to New 
York. April 19, 305 pounds of tautog (averaging 3 pounds each in 
weight) were taken with a seiue from ;t salt-water poud at the east cud 
of Martha's Vineyard Island, where they probablF had been all minter, 
as fishermen frequently caught them when spearing eels through tho 
ice. At Meneinslia Pond, a t  tho west end of tlie island, tautog hare 
been known to float ashore by the hundred during winters when anchor 
frost has occurred. More striped bass have been taken this spring 
than for several years, The best catch made by one trap was 70 i n  two 
mornings (about May 20), tho weight of the fish ranging from 16 pounds 
to 5 pounds. One salmon weighing 2 pounds was caught a t  Sconticut 
Neck. 

Butterfish are very plentiful, a trap near Round Hill taking 15 bar- 
rels one night. Kingfish are more numerous than for several years ; 
but none have been taken weighing over 3 pounds, the average weight 
being 1& pounds. Thus far the indic:itions are that there will bo a con- 
siderable increase of migratory food-fish on our coast this seaRon over 
tho preceding three or four years. 

NEW BEDFORD, MASS., June 6,1888. 
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46.--TlLPC ARIERICAN SAICDINE PNDUSTRY IN 1886. 

B y  Et. EDWAlZD IEAmLL and. IIUGII. RE. SMITIE. 

SYNOPSIS. 

I. Early History of tho  Industry. 
11. I'I'eHOUt Status Of tho &lHiUOSH. 
111. Tho Weir Fiaheriea. 

Tho weirs. 
Profits of woir fishing. 
Novonionts of tho herring. 
b'ishiug tho wcirs. 
Tho woir-hosts. 
Tho regulation of tlio woir tlshorios by  

Provuntion of dumngo to woiru froni ~nov-  
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INTRODUCTORY NOTE. 

In view of tho important questioos :wising out of tho lishery trade 
between the State of Maiiie S I J ~  tlie Province of Now Brunswiolr, that 
had been peudiug since the espinitiou of tho Troaty of' Washington and 
prior thereto, Prof. Spencer P. Uaird, theii United Sta tos Commissioner 
of Fish and Fisheries, cloetuecl it advisable to hare a t  l1a111l available 
for refereace full and wcui-nto iiiformation .on this anl!ject. Accord- 
iugly, in t h e  fall of lSSG, Mr.  lt. Etlw:ml Earll was iustructctl to proceed 
to M;birie sild make as esteusi\.o ti11 iurl"iry as the tiliiu would pormit 
into the effects of recent legal procedures on tho mutnal fishcry ititcrests 
of the adjoining countries, especi:~Jly tho sardine, sn~olietl herriiigj and 
frozeu-homing trades, and tho coiic~itiou and nectls of tlieso industries. 
The iiivestigatiori of the American sardino business was ntiturally the 
most important topic under considoration, and. the accoiiipangiiig report, 
which, in tho sbsunoe of Mr. Earll, h:~s been prqxircd under m y  direc- 
tion froni his field notes, is tho result of that inquiry. Mr. Earl1 mas 
ably susisted ia the f ic ld-~ork by Mr,,MwwinMarie Siiell, to whom 
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much credit is due. Mr. Snell has also rendered ihe valuable aid in the 
elaboration of the notes. The sixth division of the report, on factories 
and products has been prepared by him, principally from notes furnished 
by Mr. Earll. 

BULLETIN OF THE ‘UNITED STATES FI811 COMMISSION. 

HUGH M. SMITH. 
WASHINGTON, D. C., July 12, 1888. 

- 
1.-EARLY HISTORY 017 THE INDUSTRY. 

The first experiments in the manufacture of sardines occurred just 
twenty years ago, when Mr. Georgu Burnham, an extensive packer of 
lobsters and other canned goods, conceived the idea of utiliziug the 
small herring which occurred in such abundance in the vicinity of East- 
port by packing them in oil as a substitute for the French sardines. 
I u  order to familiarize himself with the methods employed ill the prep. 
sration of sardines be went to France and made a tour of inspection of 
the sardine canneries of that couiitry, having with him a tuaii mho hired 
out as a, laborer that  he might thorouglily acquaint biiuself with the 
details. Returning to the United States he came to  Eastport aud be- 
gan experiments in puttiiig u p  $118 herring, but his studies in Pram3 
had proved too superficial and he met with obstacles which he was riot 
able to overcome. Again and again the little herring were packed in oil, 
but upon opening the cans they were invariably found to have a strong 
and unpleasant flavox mhicb forcibly reminded one of rancid herring oil, 
and all attempts to keep them for any extended period proved ineffect- 
ual. Mr. Burnham soon becaino discouraged and abandoned the work. 
The failure, as he has since informed iue, was principally duo to his not 
having removed the moisture from the fish before canning them ; and 
this moisture remaining in the cans mixed with the oil and soon became 
tainted, thus imparting an unpleasant flavor, not only to the fish but to 
the pure olive oil in which they were packed. 

Nothing more was done in this business till near the close of the 
Franco-Prussian war. A t  this time a large trade had been developed 
in oil sardines frpm France, and in Russian sardines and anchovies. 
The war in France seriously interfered with the packing of these fish, 
and with their exportation to this country, and the trade mas SO thor- 
oughlg disorganized that the New Y ork importers began looking about 
for some other fish to take their place. Hearirig of the abundance of 
herring a t  Eastport they.sent an order for a small quantity, thinking 
that possibly they could be utilized as ltussian sardines. On their ar- 
rival in New Pork they were carefully examined, and the firm were of 
the opinion that with the proper methods of preparation they could be 
utilized for this purpose, and additional quantities were ordered and 
packed for shipment to he trade. 

It was soon found more profitable to lisvo the fish prepared in  East- 
port than in New York, and Mr. Henry Sellmann went to Eastijort a d  
gave his attention t o  the work. After examining the freshly-caught her- 
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ring he felt satisfied that there was a future for the herring as a sardine 
fish, and informed Messrs. WolK & Bedsing, with whom lie was.at that 
time associated, to that efyect. Tho firui eutered enthusiastically into the 
work, encouraging Mr. Sellmann in his experiments, which were a t  first 
carried on in the kitchen of his boardinghouse. Soon fish of mediuxn 
quality, though far inferior to those now packed, werc prepared, end 
in 1575 about two or three hundred c&sos were put up. 

From that time the business inr,rt?ase.d with marked rapidity ard others 
‘ became interested in it. Prior to 1SS0, however, it-was coiltined wholly 

to the village of Eastport. During this season a factory was built at 
Robbinston, a few miles to the northward of the Saint Croix Itiver, and 
oiie or two others were started at  Lnbec, while others still were built at 
Jonesport, Millbridge, Larnoino, and Ciitnden. Dnring that year there 
wero packed on the coast of Maine, in all, $800,000 worth of the various 
grades of sardines, including 1tussi;in s m l i u u s ,  anchovies, and sardines 
in oil, mustard, spices, and tornato sauce. 

11.-PRESENT STATUS OF TI3E BUSINESS. 

The following table contains a statenient of the sardiiic canneries in 
operatiou in Maine in lSSG, with their location and date of establish- 
ment. In 18SU there were but ninetecn carrneries runuing ,  \rbich ii~iin- 

beep ]lad increased to forty-five ill 1856. Of the factories operated in 
1880, eleven were still used in SSG, although some wero under di&rent 
111 a11 agern ent. 

____-_I 

munt. 
Name of firm and location of faatory. Nnliio O f  firm nud location of fnotory. 

A. II. Wcntworth & Co .. Kobhitiston ...... 
Proutier Packing Oo.,  Bolibiu~toii . .  ...... 
Sailit Croir Packing O n  
Qiiorldy Packiug Co., H k i s  Cove, daet. 

X’orlh l’orrv.. _. 
.................................... .......... port 

Cliarlw II. Brewstor Enstport. 
Peter M. Kauo, Bll&r~&n’8 Head, East- 
#)!%. ................................... 

11l1ttiu A. Ualkam, Eastport ............ 
Anierianii Siirilino Uo., Eunt,port.. ........ 
Hiraiii lilnuotiat’d & Sous, Euetport. ...... 
D R I I i O I  McCllllollgb, Eastport ............ 
IC. A. ilolmcs, East,port .................. 
M. C .  H o I i i i w  9c Co.. EimI~port ........... 
Ytimp8ou & Yoiinp, Eitstport ............. 
Goowti O‘Gracly & Co., Xastport.. ........ 
J. D.-Youiig, l h t p o r t  .................... 
h g l e  l’rcscrvoil Fish Co., tlireo faotorios, I 

Capon & McLnin, Enstport ............... 
Jolin l~encler~ori, 1C:wt.port. ............... 
IL C. Green & Go., Enstgxt . .  ............ 
Pembrolte Paoking Co., net Branch l’cnr- 

brpka River, Pembroke. ............... 
The West Branch Snrdinn Co.. West 

Branch Pembroke Rives, Pembroke.. .. 

BUHt1)OI’t ................................ I 

Hdlctt ~hOtbOrH, Eastport.. .............. 

1x75 
1 R X I  
1882 
lXRl 
I R R G  
1884 
inso 
1886 

18R0 

Ltibco I’cwkiug Co..  Mortb tobea. .  ...... 
1’:irkr:s &Pika, Lnbec ................... 
New ICiigland Snrdiuo Co., Lubeo ..... 
A. W. Li~~uson & Go., Lrrbeo.. ........... 
E. W. I3rown & Co.,  Lubec .............. 
Orcoo R: Kcrtlt\y Cutler. ................. 
St.inilieon & Y&ug, Jouc8port. .......... 
Joiiespurt l’itolting Co. . Jontteport. ...... 
Wiltiaui Underwood k Co.. .Jriiinsnort . .  

nnlloook .......................... 
UII!~ Iiarbor Paokiiig Ch., 1311~s H~rrboi.;.I 

. I  lnmmit. .  1 ........................... 
Braoldiii Canuiiig Go., 13rookliu (or Con. 

tor IIarIior) ........................ 
S. 13.  mort^, West Dour T&.. ........... 
Doer lsle I’iiokiug Co.. GI.(WII’H Imidiiig. 
Groen’e Landing Packing Co., Greon’e 

Latidiug ............................ 
T. Warren &, Cu., omen‘s Landing ...... 

1681 
1880 
1886 
1880 
1KXJ 
1881 
1884 

IF86 
1881 

in81 

1882 

lH85 
1881 

1880 

1P82 

1883 
1.186 
1 8 8 G  

18% 
1880 

I nbo 

Several additiofial canneries have been started at  other points and 
ruu with vstryiug succu88 for ouo or U O ~ O  seasotm Amoiig thew was 
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one at  Round Pond, located in the old menhaden factory of L. Bight. 
man & Go., which was bought by Wol8 & Reesing knd fitt,ed up for 
the cauning of sardines arid mackerel at an expense of $30,000. It 
had a capacity of 50,000 cases of mackerel per seasou, in addition to 
the sardines, and the steamer David E. Wilson was fitted out for 
purse-seining to supply the mackerel needed for the purpose. Tbe weir 
fisheries of the regions in which this and the other unsuccessfiil fac- . 
tories were located were not sufficiently extensive to keep them sup- 
plied with herring, though most of those who have given any attention 
to the matter agree that small herring are very abundant along nearly all 
portions of the coastof Maiiie east' of the Penobscot River itnd in certain 
localities farther west. They seem to prefer a bold and rocky shore, with 
numerous islauds and ledges, about which they gather in large schools 
for the purpose offeediug. Twenty years ago quite a number of weirs 
were fished along certain portions of the coast of eastern Maine, the 
catch being pressed for oil and fertilizer, and quite aprofitable business 
was carried on; but, with the decline in the price of oil, tho wc' ws were 
abandoned, And during the years that have elapsed the fishermen of 
the coast have given no attentiou to the capture of these little fish, and 
seem to have quite forgotteu that they were preseut in any quantities 
in the waters. Since the erection of sardine canneries a few of :,he 
fishermen have been induced to rebuild their weirs, i~nd the herring 
prove to be fully as abundant now as formerly. Indications lead to the 
belief that within the next few years a large number of new factories 
Kill be built a t  various points between Eastport and tlic Penobscot, in 
which case Eastport will no longer control Chesardine industry. 

During the season of 1SSG herring suitable for canning 11iLTe been 
exceedingly abundant all the way from Machias to  Deer Isle. The 
weirs now existing, although in many instances provided with extra 
(4 pounds 7) in which the fish can be kept alive, have in R large number 
of cases been utterly unable to keep the fisi which have entered them. 

This large rut1 of sardine lierring will doubtless stiniulate the west- 
ward movement already begun, which mill be further strengthened by 
the strong competition among the eastern factories, which leads them 
to pay the fishermen a very much larger figure for tlieir fish than the 
business will warrant. The rivitlry among the factories has of latebeen 
on the increase, as one can not be contented to remain idle Whibptbers 
are fully employed; and if thero is a tendency on the part of the  own- 
ers of a cannery to withdraw from cornpetition, the workmen become 
dissatisfied and seek employment in the factories tliat are more con- 
stantly in operation. 

Eastport, if we include the villages of Lubec, Pembroke., and Rob- 
binston, only a few miles distant, is still the center of the industry; 
and while the fisheries farther west are a t  best only partially developed, 
those of Eastport and the surrounding islands of New Brunswick are 
develope4 ta their fullest, extent, au44 very large pe~c91$tago, in &.of 8 
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large majority, of the people, both along the Amorican shore and on 
tfie British islands, are wholly dependent upon the sardine industry 
for a livelihood, some giving their entire attention to catching the fish, 
others to transporting them, while the remainder are employed in vari- 
ous ways in the canneries. 

111.-THE WEIR FISHERIES. 

. THE WEIRS.-B~ far the larkest part of the fish, nra caught in brush 
weirs, which so far as wc lruow are peculiar to the coast of Maine and 
the Bay of Fundy. These were employeti by tlic whitu settlers in  the 
capture of herring in this  viciuity before the beginning of the present 
century, having no doubt been copied from those used earlier by the 
Indians. During the season of ‘1886 there mere on the American shore, 
between Robbinston and West Quodcly Eead, including Cobscoob Bay 
and its numerous branches, 88 homing weirs, besides the saliuoii m i r s  
of the St. Oroix River betwecu Robbinston and Calais; 83 weirs on Deer 
Island and small adjoining islands; 21 arouud Campobello‘Is!anil; 58 in 
bt. Andrew?sBay, and 80 along the Cauadian mainland betweeu St. An- 
drew’s Bay and Point Lepreau. Tllcre are also 23 weirs within a radius 
of 8 or 10 miles of Cutler ; 46 weirs between the mouth of the Little 
Kennebec River and Prospcct Harbor, supplying t h e  factories of Jones. 
port and Millbridge, with 46 otliers around Mount Desert aiid adjoining 
islands, supplying those a t  Bass Harbor, Southwest U;wbor, aiiil La- 
moiue; and 12 from Deer Isle to Carver’s Harbor, upon which the fac- 
tories of Deer Isle and Brooklin depend. 

Prior to  1880 the weirs were built in the more sheltered coves, and 
were comparatively small and ingxpensive; aud this is true to-day of a 
large majority of the weir8 along the coast of Maine wcst of Lubec, 
aud also to  a greater or less extent of those between Lubec and Rob- 
binston, and of those in St. Audrew’s Bay and along the inain shore of 
New Brunswick; but at Deer Islaud and the other British islands in 
the vicinity, which are now the center of the herriug fishery, the weirs 
are now considerably larger and more expeusivo than formerly, being 
often located on the extreme pointe of laud or even iu tlie deup tide-clian- 
nels among the islarids and ledges. Their average dei)th is iiow about 20 
feet. Five years ago the average cos$ of the weirs on Deer Islaud did 
not exceed $300 or $400 ; but later i t  advnucect to $600, aitil the weirs 
recently built will average Iittlo, if any, short of $SOO, one or two of the 
largest sild most expensive costing as niacli as $S,000. Those along 
thc coast, from Cutler to Millbridge, cost ahout $200 each, besides $75 
for the boat RIld$50 for the seiue used in fishing them. Two or three men 
ortliuarily coustitute a weir crew on the American coast. I 

The weirs are as a rule made of brush, tho stalces or posts being driven 
firmly into the ground and strongthetied by largo horizontal stringers 
wlricli are securely bo1 ted to tlicm. The portion below low-wiiter mark 
is closely woveu or 6‘ wattled’? with braiiches of trees runniug horizon- 
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tally, these being pushed to their place below the surface of the water 
by means of a forked stick. The upper part of the meir is ordiriarily of 
more loosely woven brush placed perpendicularly, the upper extremities 
extending to a point 2 or 3 feet above high water, and as the rise and 
fall of the tide averages 20 feet, and in spring tides nearly 30, the 
amount of material used is considerable. Formerly only pine, spruce, 
and other soft wood was employed, but in the larger and more exposed 
weirs hard wood is nom almost invariably substituted, and the size of 
the posts and stringers is considerably increased. Of late some of the 
fishermen are replacing the brush by heavy netting in that portion of 
the weir which is exposed at low water. 

The principle upon which the weirs are constructed varies consider- 
ably, according to the locality in which they are to be placed. The 
priucipal forms are known as bar weirs, channel weirs, shore weirs, and 
patent weirs. The first’ named is so placed that a ledge runs across its 
mouth, this being covered by the tide to a depth of 8 or 10 feet at 
high watt?, but gradually approaching the surface as the tide recedes 
and being left dry at  half ebb, thus effectually preventing the escape of 
the fish. Channel weirs are built in the strong currents between the 
islands and ledges or between the main-land and an island. They have 
brush wings running out to either shore to turn the fish toward the 
mouth of the weir, which is so constructed that they find difficulty in 
escaping. The shore weirs vary endlessly in shape, but in most cases a 
wing extends diagonally outward for several yards from the mouth of 
the weir, which is usually jus t  at the edge of the water-line a t  low wa- 
ter, another often running diagonally from the opposite side of the 
mouth to the shore, while the sliore forme the inner side, the fish being 
retained in the weir proper, which resembles slightly a semicircle in 
shape. The patent weir is constructed on a principle similar to that of 
the pound-nets so extensively employed in tho Great Lakes and along 
the southern shores of New England. It consists of a leader of brusli 
extending at right angles to the shore into 15 or 18 feet of water at low 
tide, with an inclosure for the fish from 20 to 60 feet across at the outer 
extremity. Where the bottom i s  hard and stakes can not be driven 
ballasted w,eirs are built. These are similar in .form t o  those already 
described, bu t  have the stakes strongly’secured and braced to a large 
platform, corresponding in shape to the bottom on which it is to be 
placed, this being heavily weighted with stones and sunk into place, 
the stones holding it securely against the current. Nearly half of the 
weirs built a t  Deer Island during the present season are of this kind. 
From year to year the material for buililiug the weirs has becomo more 
scarce, and, consequently, more expensive. As a result, the fishermen 
now usually take out the brush above the line of low water and keep it on 
share during the winter, replacing it when t h e  weir is put in order the fol- 
lowing spring. A weir properly constructed will last for five or six years, 
the stakes at this time usually being so badly worm-eaten that they are 
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worthless. They are more or less injured by drifting ico in winter, and 
considerable expense is incurred in putting them in repair for the fish- 
ing season in the spring, the annual expense of repairs being 16 to 26 
per cent. of the original cost of construction. 

The catch of the average weir can not be predicted with any cer- 
tainty. It is estimated by Mr. Schroeder, a gentleman well informed 
on thie subject, that not more than one-third or one-fourth of the weir8 
.built during any season will catch fish enough to pay for tending them. 
Those not successful are seldom kept up more than one or or two sm-  
sons, after which they are abaudoned. He further states that the few 
weirs that are successful catch fish only three or Sour years, after which 
the quantity taken gradually decreases until it is found desirable to aban- 
don them. After remaining out of repair fora numberof seasons they are 
rebuilt and areoften as successful as during the first years oftheirfishing. 
Ncthalf adozenweirs out of the entire number in the vicinity have fished 
regularly since the beginning of the  sardine industry, arid the result is 
that the fishermen are constantly on the lookout for better privileges, 
and are moving them ahout irom season t o  season in t h e  hope O S  find- 
ing  better fishing. It is claimed that the number of w i r s  about Deer 
Island is not incre asiiig, but that while new weirs are being built yearly 
others are allowed to run down, so that the total number remains con. 
stantly about the same. This would not be true of tlio north shore be. 
tween St. Andrew’s Eay and Lepreau, as tho weir fisheries there ar& in- 
creasing rapidly. 

PROFITS OF WEIR PIsmNG.-While the catch of soine weirs is so 
small as to be uurcrnuiierative, tliat of others is often very large, and 
the price paid for herriug is such that tho majority of the weir fisher- 
men’ are rapidly improving their financial condition, as shown by 
both the interior and exterior of their dwcllings, sild by the character of 
their boats. The largest catch of which we learn was from a weir in 
Letite Passage, which stockcd nearly $20,000. Another weir, on Adam’s 
Island, recently stocked over $10,000 in one season, while a yeir at 
Deer Island caught $SO0 worth of hcrriug at a single tide. One weir 
at Letite Passage, which is now considered the best in the region, is 
owned by Canadian fishermen, but controlled by Eastport parties, who, 
beginning with 18SG, hare agreed to pay an annual rental of $2,000 a 
year and $3 additioual per hogshead for all fish that are taken in i t ;  
and notwithstanding these seemingly exorbitant figures, they find 
i t  advantageous to malie this arrangement, as the catch of this deason 
has been unprecedentedly large, aud owing to the high prices a t  which 
fish hare been selling elsewhere, the diflerence between their contraot 
price of $3 and the average market rates in the vicinity has been suffi- 
cient to very nearly pay the entire three years’ rental in advance, thus 
leaving a handsome profit on the fish that may be caught in the future. 

MOVEMENTS OF THE HERRING.-The fish enter the weirs at differ- 
ent times accortling to their location with reference t4 the shore. With 

I 
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some weirs it is during the last quarter of flood tide, while with others 
it is at the beginning of the ebb, though the time of their entrance is 
almost without exception within two hours of high water. The little 
herring are said to remain well out in tbe channols during moonlight 
nights, and to  come in much closer to the shore when the nights are 
dark. They also swim well in ou the flood tide, seemingly feeding upon 
tlie marine life that has been left dry by the recediug tide auci floats 
about freely as it is taken np by the incoming one. Some of’ tho fisher- 
men claim that they are drawn in by the higher temperature of the 
water rather than by any increased abundauco of food ; as the water 
flowing in upon the rocks that have been exposed to tlie heat of the sun 
is raised several degrees in temperature, and the herring find it more 
agreeable. Whatever be the cause, there seems to be little question 
that the fish approach closer to the Shore on the flood than on the ebb 
tide, and the weirs sre most successful mhen high water occurs very 
Phortly’after sunset or at sunrise. The wind, too, seems to liave a 
greater or less effect upon the catch; and when it blows with any con- 
siderable force from certain quarters the fisliernien know from experi- 
ence that  they are to get no fish, and hence do not take the trouble to 
visit their weirs. 

FISHING THE WEIRS.-The weirs are fished at low tide, regardless 
of whether th i s  may occur during the day or night. The firlhermen 
usually go o u t  in their boats about two hours before slack water to sea 
if there are any herring. A t  night a torch is lighted ou entering the 
weir, and the herring, attracted by it, gather around the boat, thus 
eiiabiing the fishermen to ju‘lge of their abundance. If a suacieiit 
quantity is found to warrant the seining, they proceed at oncu to the 
seine-float which is anchored near by, and unreel the seine, stowing i t  
carefully in their boat. They then r e m t e r  tho weir and, after inaking 
one end of the netting fasLSt to one of the posts, usually at the hack or 
deepest portion of the weir, which varies from 12 to 20 or even 25 feet, 
row the seine around the fish and bring the two ends together, after 
which the circle is slowly lessened until the fish are huddled close 
together in the bunt of the seine, when, by means, of large dip-nets, 
holding several barrels, they are 6Lrolled77 into the boat. 

It occasioni~llyhappuns that more fish are caught than cau be utilized, 
in which case i t  is desirable to keep them alive for a day or two. For 
this purpose, several weirs are provided with ‘ L  pockets,” which are 
brush inclosures resembling tho weir proper in construction and placed 
just behind it. Tlie inclosure corurnunicates with the weir by a gate, 
through which the fish are driven and retained until needed. 

Five or 6 men BFG required to fish the largest weir, and 2 or 3 are 
needed for the smailer ones. A fair average for the weirs on Deer 
Island would be 4 men, while those iu other localities would not ex- 
ceed 3, am1 mould possibly fall a trifle below that figarc. Severa,l per- 
sons nsually own ii,n(l fish i L  weir together, but where ineii aro hirod 
the price paid is froin $25 1 0  .$.‘<o 1)W llloIlt1l alld board. 
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THE WEIn-BoATs.-The weir-boats are well built and substantial, 
ranging from fifteen to twenty fc& in length and holding from two to 
four or five hogsheads of fish. They cost from $50 to $350 each, the 
average being about $200. The number required for fishing a weir 
depends wholly upon the strength of the tide and the size and depth 
of the weir. Some of the largest have 4 or 6 boats, while the axerago 
lias only 2. 

THE REGULATIONS OF THE WEIR FISHERIES I ~ T  THE CANADIAN 
@OVERNMENT.-The Oanadiaii Goverumeii t esercises a jurisdiction 
over its weir fisheries. Itt claims LO have entire control of the water 
below high-water niark, and before a weir can be coustructed tlie fish- 
erman is obliged to obtain a license, for whicli he pays $5. When the 
locality of the weir has been decided upon, the fisherman makes out 
his application on a blank, which requires from him certain informa- 
tion, including the statements that the pririltge selected is not within 
600 feet of any weir already built; that the building of a weir there will 
not interfere with the fisliirig of anx weir in the locality, and that it 
does not interfere either with private rights or with navigation. If 
considered favorably by the local fishery oEcer, it is indorsed by him 
and forwarded to the head inspector €or the province, who issues the 
license in due form. If the place selected has not previously been 
occupied, the owner of the land is given preference, sild is allowed to 
put up the weir if he desires, but, if he does not care to utilize the prir- 
ilege, the alqdicant €or snine must, obtain from him a writteu statement 
that  he has no objection to his utilizing it. When once the privilege 
has been granted the man holding the license has preferonce over any 
other, aucl as long as he is willing to pay the yearly license of $5 he can 
retain it, even though he may not see fit to keep his weir in repair; or, 
in fact, it is not necessary that he should build tlie weir, for as long qs 
he pays the license he controls the privilege, It sometimes happens 
that a fisherman will purchase numerous privileges which he considers 
valuable and sell them at  an advance to his neighbors, though ordina- 
rily the Inan who takes up the privilege builds atid fishes the mair. 
When for any reason the fishing has been unremunerative, and the fish- 
erman is unable or thinks it inexpedient to rebuild the weir, he is not 
compelled to pay the license until such time as he fintls it desirable to 
resuine active fishiug operations, Be, however, does riot forfeit his 
right to preference in case a new license is to be grmteci unless after 
another application has bean inado for the same privilege, he refuses to 
pay the license fee. 

PREVI3NTION O F  DAMAGE TO WEIRS FlZOM MOVING TaE.-Owiiig ta 
the amount of drift-ice in this locality the weirs :we often badly dam- 
aged, arid sometimes entirely destroyed, during the winter months. A 
fisherman at Lstite lias dovised a plan for ovorcomink this dificulty. 
*He selects large fragments of rock, weighing from 1 to 13 tons each, 
drille lloles in them aiiil inserts eye-bolts. To theso the &altes are 
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fastened by means of an iron link in such a maiiner :IS to be nlorable. 
The rocks, with the stakes attached, are then lowered into position, and 
the tops of the stakes are connected by means of the horjzontal stringers 
and strengthening stays, after vhich frames containing the wickerwork 
are inserted, and the Weir is ready for fishing. When the season is 
over, the brush fremes and the stringers nud days  are removed, thus 
relieving the strain from the poles, which are pushed aside by any ob- 
atruction that may come against them. 

USE O F  LARGE W E I R  n E R B I N G  FOR SNOKING AND BArT.-The 
weirs are usually ppuf in order for fishing early in March, a t  which time 
herring too large for sardine purposes are abundant, and, while some 
of the fishertnen do not care for them, others save a11 that are caught, 
and smoke them or carry them fresh to the smoke-houses at Eastport 
and Catupobello. Considerable quantities are sold to fishing vessels 
from Gloucesteq and other fishing towns of Xassachusetts and Maine, 
quite a large fleet of these vessels coming to Eastport aiid viciuity to 
purchase their supply of bait a t  this season. 

FISHING SEASON FOR SARDINE-HERRING. - About the middle of 
April the large herring have disappeared, and smaller ones, suitable for 
sardine purposes, arrive. By the 1st of' May the fishing is et its height, 
and tho fish continue to be abundant about Deer Island (New Bruns- 
wick), until JUIIO, when the weir fishing in this vicinity becomes legs ex- 
tensive, as the fish distribute themselves in the small coves and bays 
along the main shore, where they remain during the'summer months and 
are taken in limited quantities by tho weirs there. The weir fishing of 
Passamaquoddy Bay begins to improve early in September. By Novsm- 
ber the catch is again large, and the fishing contillues to be proatable 
until the middle of December, when the factories are closed. Fish of 
sqitable size may be taken in winter, but they are in poor condition, aud 
the collecting boats are liable to  be detained so long by storms, that the 
fish become stale and worthless before reaching the fhctories. Tho 
packers of Maine were agreed upon the desirability of siispending opera- 
tionk in winter, and through their efforts a law was placed upon the 
State statute-books requiring the canneries to bo closed from December 
15 to April 15 of oach season. According to Mr. Sellmaun, the weir 
season for herring in Penobsoott Bay is from the first of June to the 
middle of October, while the weirs about Jonesport and Millbridge 
usually begin catching fish early in May, and the run is practically over 
by the middle of September. 

INTERFEEENCE OF SQUID AND MACKEREL WITH WEIR FISHING.- 
The movements of herring are much interfered with by t h e  presence of 
squid and mackerel, the former of which is'a deadly onemy of the tiny 
fish, which from experience has learned to keep as far away from it as 
possible. For the past three years Iargc schools of squid have entered 
the Bay of Fundy early in July and lmve' remained until tho 1st of 
October. They seem to follow and feed upon the small herring, and 
effectually break up and scatter the schools. Their presence is a great 
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annoyance to the weir fishermen, as after ib school of herring has entered 
a weir the squid may put in an appearance and drive every fish out, 
the herring darting quickly through the openings in the brush in order 
to escape. The p w m c e  of macBero1 also is iiijurions to the weir fish- 
ing, though to a less extent than the squid. For the past few years they 
have not been sufficicntly abnndant to interfere with the fishing to any 
extent. 

1V.-TORCIUNG ANI) SEINING FOR HERRING. 

TORUHING.-~I) to the last two br three years ct favorite method of 
catchiug the herring was by ( 6  torching ’, or (( driving,” as it is locally 
called. This inethnd has for many years been extensively employed by 
the inhabitants of the region duriiig the winter inonths for securing her- 
ring for smoking, and prior to the passage of tlio law which forbids the 
canning of sardines between I~ecember 15 and April 16 almost the en- 
tire supply of herring obtained during the winter for ca~inir~g purposes 
was secured in this way. Torches have long been used in fishing by the 
savage and semi-civilized races in many parts of the world, and were 
employed by the Indians of this locality prior to its first setthnent by 
the whites. The white inan soon adopted the method and has continued 
it to the present time. 

driving.” 
An iron frame or basket projects from the bow of the boat, in which 
is kept a quantity of blazing birch-bark One inan a t  the stern. steers 
the boat; another, armed with a dip.net,, stands a t  the bow ready to 
secure the fish, which gather in large nuinbors, keeping just  in front of’ 
the  light, as the remainder of the crew rapidly row the boat along the 
shore. It is said tliat the fish will not readily fo11o-i a light in summer, 
and torching at this season is seldom attempted, but by the last of No. 
vember the driving begins and continues without interruption until the 
following spring. Formerly a good many herring wero obtained in this 
way in the viciiiity of Eastport, but within, tho last few years the prin- 
cipal torching grounds have been along tlic? north shores of Passame- 
quoddy Bay between L’fitaRng Harbor, New Bruuswick, and Lepreau, 
New Brunswick, and between 8 and 10 hogsheads ofherring are ofton se. 
cured by one crew in a single ‘night. 

Year by y e w  the supply of birch-bark in the vicinity has decreased, 
and the fishermen have been obliged t o  go fartlier and farther after it. 
Many of them hare of late substituted for i t  cotton batting saturated 
with kerosene. This has excited the prejudice of t h e  weir fishermen, 
who claim that the contiuual dropping of oil upon the water is liable 
to drive the fish away from tlie shore and beyond the reach of their 
weirs, and a Canadian law which has remaiued inoperative for some 
timeia now revived, and driving is now practically discontinued,” though 

* Mr. R. C. Gruon, 0110 of the ‘loading sarcliilo p:icltors of Eastport, stated in Sop- 
tombur, 1886, that (‘tho torching has iucreaeud a good deal hero this season.. In th.e 
late fall [October and Novombor] tho factorios are gutting a large part of their fish in 
this way.” 

A 1G-foot lap-streak boat, with 4 to G men, is required for 

__ _.______--___ 
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possibly the closing down of the canneries in winter has had as much 
influence upon its discontinuancc as the laws upon the Canadian stat- 
u te-books. 

There seems to be a general impression that Iic~riiig caught with 
torches are not so firm arid will .not keep half so loug as the weir her- 
ring, b u t  no satisfactory explanation is given. 

SErNING.-With the increased denmud for herring which the sardine 
canneries have developed fisher~nen have exercised their ingenuity to 
discover new methods oi' catching tliein, and, as n result, both the drag- 
seine and the purse-seine have been introduced. While drag-seines hare  
been extensively employed i n  the herring fisheries about the Mngdalen 
Islands, on portions of the coast of Newfoundland, and in other locali- 
ties, they were, as far as we can learn, never used for small herring in 
this locality prior to 1880, when Mr. McVickers, of Deer Island, pur- 
chased a large seine to be used for t h i s  purpose. This was tried for scf- 
era1 weeks with poor success, and it was finally considered too large 
and was cut into four pieces, each constituting an independent seine; 
but for some reason seining never became extensive until the summer 
of 1584, when, owing to the abundance of the squid, which interfered 
with the fishing of the weirs, seines were generally resorted to, and, 
during the month8 of September, October, and a part of November, 
nearly the entire supply of the factories was derived from this source. 
As the few haul-seines used in the locality were very successful, the 
weir fishermen could not resist the temptation to tie two or three weir 
seines together and use them for the same purpose ; and catches of 50, 
75, and even 100 hogsheads of herring were freqqently made by them 
with this apparatus. 

During the past two autumns there have been at least 50 or BO sein- 
ing crews, averaging 5 or 6 iiieu each. The seiiiing was dons chiefly in 
the early evening. The seines were loaded on large boats and kept in 
readiness for use at some convenient point. The men would then row 
into the little coves along the shore and light a torch to see if the her- 
ring were there, and if a school was found the seine would a t  once bo 
brought and the fish surrounded and hauled irito the shoal wattor near 
the beach, when they would be quickly transferred to the boats by 
means of dip-nets. 

The principal seining grounds were in St. Antlrew'a Bay, Back Bay, 
and farther easc aloug the main shore to Point Lepreau. 

The average seine used in this fishery is from 30 to  50 fathoms long, 
30 to 40 feet deep, and 1 to 7 & inch mesh j but the length of any scine 
can easily be extended by aclding one or more weir seines to it when nee. 
essary. 

With so large a crew of seiners arid a 1:irge fleet of collecting boa'ts 
following close beliincl them, tlw cxci tomerit \vas considerable, and fre- 
quently Revera1 1iiiritlrr:tl mrn with n large &et of boats would bo col- 
lected iu one locality. The noise arid confusion resulting was used as 
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a pretext by certain of the more successful weir fishermen whose in- 
come from fishing during the summer w8s so large that they did not 
caae to engage in seining.. These drew up a petition, reprcsetiting that 
the rights which mere grabntcd them by the license to fish their weirs, 
and for which they paid the Canadian Government, were being int,cr- 
fered with. This petition was met by another from the less fortuiiatcl 
weir fishermen, who were glad to improve the opportunity for catching 
and selling tlie herring which they had not been successful in securing 
in their weirs during the earlier months. The Governmeiit linally de- 
cided that as weir fishing had become an e8t:tblished i~idnstry, atid a 
cousidcrable amount of capital had been invested in it, auy nietliods of 
fishing that would in any way break up the schools of fish, or interfere 
to  any extent with the catch of tho weirs, ought not to be encouraged, 
and they therefore decided to prohibit it. This regulatio~i first went 
into operation in August, 1883, and at the present tirue (September 6) 
the fishermen are uncertaiu how rigidly it will be enforced, The 
owners of the canneries are very anxious that seining should be con- 
tinued, as without the seine-fish they think the supply will not be suffi- 
cient to keep their employbs work. 

Some years ago there was a strong feeling of opposition ou the part 
of the shore line and net fishermen of the State of Maine to those en- 
gaged in catching menhaden for use as oil and ikrtilieer. They finally 
succeeded in getting a law passed to prevent tho further fishing for 
menhaden in that State. The lam was framed SO as to prevent evasion 
if possible, and the fishermen now find that it was so worded as to in- 
clude not dnly menhaden, but mackerel and herring, arid that purse- 
seining was not particularly specified, but that the broader word, soin- 
ing, was used, so that the American fishermen, as well as the Canadians, 
are prevented from catching herring in this way. A recent attempt on 
the part of an American fishermaii to seine herring in Cobscooli Bay 
resulted in the seizure of both seine and vessel. 

After the haul-seines had been successfully introduced tlie proprietor 
of one of the canneries decided to  try a purse-seine. A seine 350 fath- 
oms long by IS fathoms deep in the bunt, of 1,S-inch mesh, and a smiill 
seine-boat, were ordered. On the arrival of the seine it was loaded 
into the boat, which mas taken in tow by the small sail-vessel that cruised 
about in search of herring, the sardine-boat following after to carry 
away to  the factory any fish which might be taken. The crew consisted 
of six men, one or two of them rowing about in a small boat in soarch , 

of the herring, while the remainder staid on the vessel, waiting a sig- ~ 

nal that the fish had been found. When a school mas discovered 
the seine was set around them and the fish mere secured. It occa- 
sionally happened that the fish were in too shallow water to  warrant 
the pursing of the seine, in which case it was used as an ordinary haul- 
seine for draggiug the fish into shonler water, On several occasions as 
many as GO bogsbesds WBFQ qbtained, w4ile t4er Rversge bavl wbg fxora, 
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10 to 25 hogsheads. There are a t  present four purse-seines owned in the 
vicinity of Eastport, bu t  the law which forbids the use of haul-seinec 
prohibits these also, and none of them are employed a t  present. 

V.-TRANSFER O F  HERRING FROM THE WEIRS TO THE CANNERIES. 

UNIT OF MEASURE.-The unit of measure for sardine herring is 
the hogshead, equal a t  Eastport to five flour barrels or fifteen bushels. 
The fish are measured iu baskets holding a bushel and a half, ten 
baskets constituting a hogshead. Farther \vest a somewhat larger 
measure is employed, the basket holding about a bushel and three- 
quarters, ten of them being counted :IS a hogshead. 

THE ~OLLECTING-BOATS.-~ormerly the fisli mere brought to the can- 
neries by the men who caught them, but the desire of the canners to 
secure the largest possible quatititics led thurii to introcioco tliu prac. 
tice of sending for the fish, mhicli has siuCe become univcrsal. 11 fleet of 
one hundred and twenty-five boats, with about two hundred inen, are 
now regularly employed in collecting and ruuuing them to the factories. 
Some of these boats are very large, strongly built, sild suitable for any 
weather, while all are well built and substantial. They average from 
eighteen to twenty-five fect in  length, and readily carry from six to 
twenty hogsheads of fish. All have holds in the center, covered with 
hatches, to protect the herring from the sun aud from the water. The 
largest ones, sailed by two moii, are worth about $41,000 ; while the 
smallest, worth $125 or $150, are easily hanclled by one man. The 
average for the whole fleet would bo about $275 to $300. 

A majority of these vessels beloiig to men living on the Oanadian 
shore, in the vicinity of tlie weirs, though quite a number are owned 
and manned by Eastport parties, 

weire are to be seincd, the collecting-boats start; out and mako a circuit 
of the shore, for the distance of a mile or more, to seo which contain fish. 

They usually select those having the largest quantities, and remain 
there until the herring lime been talcen out. The boatmen act as 
agents for the canneries, with instructions to purchase the fish as 
cheaply as possible. When the boats from several canneries meet a t  A 
weir, the fishermen find i t  advantageous to put up their fish a t  auction 
and sell them to the highest bidder; and rivalry between tho boatmen 
usually leads them to bid until they have reached the extreme k n i t  
named by the factory, and the one mho c m  ihfford to pay the highest 
price takes the fish. Prom personal motives they are also interested in 
securing as large a quantity of fish as possible, regardless of tho price 
which they are required to pay, as their salary now depends largely 
upon the quantity of fish obtained. Formerly tlie boatmen were cm- 
ployed at wages ranging from $50 to $60 a month for tlje man and 
boat, arid in the case of the largcst boats the factory employed a man 
or a boy to asaist him, By this arraagelusut thoro was 110 stimulus for 

' 

P R I C E S  OF FISH AND WAGES O F  FISHERMEN. -some hours before the 

. 
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the fishermen to be on hand proniyutlg when the weirs mere seined, and 
the more faithful and energetic oiws thus secured the bulk of the herring. 
By way of reward for faitlifuulness the wages were changed so that the 
boatmen should receive about $30 per month, with about 50 cents addi- 
tional for each hogshead of fish lauded ; and some of tho factories XIOW 
make a practice of paying no stated wages, but give tho boatman $1 
for each hogshead of fish obtained. 

During the season of 1885, the owners of the canneries organized 
an association for the purpose of regulating t h e  prico both of fish at 
the weirs and of tho manufactured product, aud held a meeting each 
week to confer regarding proposed changes. The average price for the 
season, prior t o  Koveniber, wlicn tlie compact  vas broken, was about 
$5 per hogshead. From this date, when the canners ceased to be un- 
(lw obligations to restrict themsclves to certain figures, the price of 
fish advanced eii~rmously,  aud : ~ s  high as $30 was. frequently paid, 
while in exceptional instances the rivalry was so stroiig to ctiuse 
them to bid upwards of $100 per hogshead on small lots. As the ma- 
jority of the fidi were bought a t  the loivest figure named, tho average 
price would be between $6 aiid $?. 

The presen t scason the l)aclrers Imvo acted independently, and thb  
fish hilve varied in price from $3 to $30, averaging between $S and $20. 
Tlie price can never fall below $2, and ought uot to go below $3, for 
if t h e  herring are of good size, the fishermen. cnii sell them for about 
that price to  the herring sniolccrs, or, as 111any of the wi r  fisherinen 
own smoke-houses, they could utilize their own catch. They are ])rob- 
ably worth a t  least $3 a hogshead for use in the manufacturu of oil and 
fertilizer. 

purchnsetl, tlie boats start immedialely for the citnnery, :LS a few hours 
will sufiice in warm weather to render tho fish worthless, while oren in 
minter they ought not to bo lieapecl together in m y  considerable quan- 
tities for more than ten or twelve hours. Duriug the sumnmr months 
the boats aro often so long delayed by calm weather that  their fish are 
injured mid Ixwhaps rendered worthless €or canning purposes. To over- 
come this difficulhy, a small steamer is employed in towing the collect- 
ing boats to the camwries, tho ownes receiviiig 50 cel~ts per hogdead, 
in addition to the price paid to t'ho boatnien, for each hogshead of fish 
contained in tho boats which he assists. The boatmen, however: are 
supposed to depend ulmi their sails when they have a fair wind, aud to 
accept a tow only when they consider i t  iiecessary in order to insure the 
arrival of the fish in good condition. A t  Jonesport a small steamer is 
employed by one of the canneries for collecting the fish, these being 
placed in baskets and carried in the hold of tho steamer, and one of the 
canneries at Robbinston also owIiS a steamer which is employed ih a 
similar mannes. I A t  Eastport axid Lubec all of the fish are n o w  brou$ht 
5p by collwting boats, but itt Robbinatan, Pornbroke, and places farther 

METHODS O F  COLLECTING T'IIE PISH.-AS SOOn 88 tho fish hnve been 
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west a large perceutage of the fish are brought in by the men who own 
and fish the weir. 

The greatest distance that the young herring are carried is about 20 
miles, and under ordinary circumstances i 5  miles is as far as they can 
safely be taken. The fishing for any particular fiictory is therefore 
limited to this radius. 

PROPORTION OF AMERICAN AND CANADIAN FISII CONSUMED.-AS 
already stated, tho principal fishing grounds for herring tliat have thus 
far been developed are among t h e  Canadian islands in the vicinity of 
Eastport, but tlie duty of $2.50 per case .on sardines prevents the 
building of factories on the Canadian side of the boundary, these be- 
ing located, with the exception of a small oue at Saint Andrews which 
is engaged in pacliing fish for tho Canadia trade and for exportation, 
on the coast of Maine, in close proximity to the boundary line. 

The factories at R obbiaston have alwajs obtained a considerable per 
centage of their fish from weirs located along t h e  adjacent coast of 
Maine, and the present sea~on between 50 and GO per cent. of the eutire 
pack of these factories has been caught imAmerican wstcrs. The can- 
neries a t  Eastport are more extensively dependent upon foreign fish 
than those of any other locality. I n  1885, a t  leest 95 per ccnt. of the 
fish packed were caught in the waters of New Bmnswick, and this year 
about 90 per cent. were caught in the same locality. Thequantity 
of Canadian-caught fish put up in Lubec and Pembroke varies from 
year to year. In  1885 at least 90 pol' cent. of the pack at  the former 
place were caught by New Bruuswiclr fishermen, and fully two-thirds 
of those caught in tlie latter were from the same locality. Dur- 
i n g  the present season, howerer, the catch in tho American weirs. of 
Cobscook Bay and of West Quadcly River has becu much larger thau 
for a number of years, and it is estimated that half of tho pack of the 
Lubec factories consists of American-caught fish, while at least 90 
per cent. oE those packed st Pcrnbrolre were caught within a few miles 
of that village. All of t h e  fish put up in the factories farther west wero 
caught along the coast of Maine. 

VI.-TIIE CANNERIES AND THEIR PRODUCTS. 

DESCZIPTION OF CANNERIES.--T~O buildings nsed for sardine can- 
ning are two-story wooden structures, usually containing separate 
rooms for each of the principal kinds of work. Their value, including 
the land occupied and all the fixtures which they contain, ranges from 
$2,000 to $24,000. The largest and best constructed are, gonerally speak- 
ing, those of Eastport, which average nearly $10,000 ; those of Lubec 
being worth only a little over $6,000 apiece, and those of Pembroke. 
Robbinston, and North Perry about $5,000. Farther southwest there 
is groat variation in tlie sise and conipleteness of tho different factoriese 
'$berg aro sergral large opes, notably at Millbpidgo, Bees Harbor, end - -  . , ..-t 
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Brooklin, which bring up the average for that  section to over $9,000. 
The canning capacity, though of course dependent largely upou the 
size of t h e  building, is much increased by the usg of ovens and other 
improvernents. The canneries at Eastport can put up, 011 an average, 
something over 200 cases of sardines daily; those of Lubec, about 170; 
those of Pembroke, Robbinatou, and North Perry, from 100 to 135, and 
the western canneries about 180. 

The buildings are of an iriflammable ~iature, especially when, after 
long use, their floors have become saturated with oil, and the employ- 
ment of fire is necessary iu inany of the operations connected with the 
canning. By these causes the danger of coriflagration is much enhanced, 
and the rate of insurance is corresl,ondiugly high. The best built fix- 
tories obtain their insurance for 4 per cent. premium, but many hare 
to pay as much as G per cent. 

METHODS OF PREPARATION.-The different modes of preparing sar- 
diues in use iip to the year 1SSO have been miuutely described in a pre- 
vious report on this subject." The following is an outline of the process 
which the little herriug undergo, with a note of the principal changes 
which habe taken place since the date named : 

On coming to the factory they first pass through the hands of the 
cutters, who remove only the lieads and viscera, as it is no longer CUE- 
tomarg to cut off the taila. After this they are left in brine froin fifteen 
minutes to three-quarters of an hour, according to their size, before be- 
ing placed upou the drying flaltes. The ciitters are ixsually small boys, 
and tho flaliers wotnen or girls; but in some cases both olwations are 
perfonnecl by the samu persons. 

Sometimos the fish are dried in the SUII, but, owing to the tlainpness of 
the atmosphere and the frequent periods of cloud and raiu, even those 
factories which malic use  of this method mvheiiever possiblo are obliged 
.to supplement i t  bv artificial ones. The factories are, one after another, 
discardiug entirely tlie sun-dryiug process, occasioi~ally depending en- 
tirely upon the drjiug.room, but more frcqueritly adopting a patelit 
drying apparatus or the oven. Soinetimes the drying is doiie by lieat 
from steam-pipcs, but this is not thought to be so good as tho storc- 
clrying metlrotl. Tlie condition of the air 1i;as considcrable effect iipon 
the drying, especially when it is done by natural Iicat j the dried fish are 
in damp weather much less firm iu  flesh than under other circiimstsuces. 

In the sun or iu 
a drying room i t  may take the greater part of day, in a furnace-heated 
drying apparatus two to seven hours, and in an oven only B few minutes. 
The use of oveiis has grown much more coinmon during the last year or 
two, and nearly half of the Eastport canneries, as well as most bf those 
a t  Lubcc and Millbridge, are nom fitted with them. 

"Pialtcvies and Fdtc,:,i Ittdtrstricn of the United States. Xistory and Xetliodn of the F i i e l b -  
erics. Scctiott P, T707anw I. Qnnrto. Chaptor on tho Sardine Indnstrp, by R. Edward 
Earll, pp. 489-524. 

\ 

The time talten for tlie drying varies considerably. 

- 

Bull u, s. F. 0, s'i-13 October 9, 1888. 
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When the Qsh are oven-dried they need no further cooking before be- 
ing packed, but in other cases they are fried in oil at a temperature of 
2600 Fahr., the oil beirig boiled either by direct furnace heat or by the 
passing of steam through coils of pipe in the frying tank. The Brook- 
lin Canning Oompany claims to have invented the process of frying by 
steam, which has many advantages over the old rnetliod of' direct fur- 
nace heat. They produced the first successful apparatus for the pur- 
pose in 1884. Experiments had been made by other parties a t  an ea,r- 
lier date, but without satisfactory results. About a third of the fac- 
tories which fry their fishdo so by nieans of steam, and, as is the case 
with other improved methods, the number is on the increase. 

It is doubtful whether the ovens will ever supplant entirely the fry- 
i n g  apparatus, for it is said that the fish which have been fried have a 
better flavor, and, having absorbed xnore oil, keep longer thari the 
others. It is claimed, however, by those using ovcns, that by the baking 
process very much depends upon the skill of the baker, and that., when 
atits best, it may produce results equal, if not superior, to those of the 
old system. It appears that the first fish fried in a given quantity of 
oil are better than the best baked fish, but that as it is nec&sary, in 
order to keep the expenses within reasonable limits, to use the same 
oil for frying successively a great inany  pans of fish, the fiuid soon 
becomes filled with scales arid small particles of fish, which burn on the 
bottdm and impart to the product a bitter and unpleasant taste. In 
baking, on the other liand, when it  is properly done, the fish are all of 
a quality equally good. 

After coming from the frying-pans or the oven the fish go into the 
hands of the packers, who are almost invariddy women or girls, by 
whom they are sorted and placed in tho boxes, which are then filled with 
oil, or, in some cases, mustard or spices. A few years ago, although 
other oils were used in the frying, the sardines were packed in olive oil, 
either alone or mixed with inferior kinds ; but a t  present its use has 
been almost entirely superseded by cotton-seed and nut oils. This 
change ia accounted for by the facts that tlie heavy duties make olive 
oil very expensive, that it will not keep as well as tlie cotton-seed oil, 
2ind that the latter can be made exceedingly palatable. Peanut oil, 
which is soinetimes used, is said to be even better than the cotton-seed 
oil. The olive oil used in France for sardine packing is often largely 
adulterated with American cotton-seed oil, as well as with paIm and 
other oils. 

When the herring are of the most desirable size they are paclzod with 
a dozen in each can ; the number is never smaller than seven o r  eight. 

The making of the tin cans or boxes in which the products are packed 
is quite an important branch of the work at the cannery. Two sets of 
men are employed, the can-makers who manipulate the maohines by 
which tlie tin is cut, bent, and stamped into the various shapes and 
sizes required, and the seamers, who, with %I soldering-iron, join the onda 
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together and insert the bottom. I n  some of the factories solder wire is 
used for this purpose; in others, the old-fashioned stick-solder is rnuch 
preferred. Some of t!he small factories do not make their own cans, but 
purchase their Hupply from one of the larger ones. 

After .the cans have been filled with $fish they go to the sealers, who 
solder on the covers, making them perfectly air-tight. The filled cans 
are then ready for bathing, and are placed in boiling water, where they 
are allowed to remain for about two hours. 

It was formerly considered necessary to puncture all the caiis after tho 
bath had been completed, to allow the reiuainiug air to escape, the 
aperture being then closed with solder. It has been fourid that by the 
use of slightly concave covers this necessity may be done away with, as 
all of the air is driven out in sealing, and the custom has now beconio 
obsolete in the case of cans of the ordinary quarter size, though it is still 
adhered to in the treatment of the half and three-quarter cans. 

Formerly all of the sardines packed 011 the American coast were 
sold under French labels, but the better practice of using American 
labels, showing by what firm they have been put up, is now rapidly gain- 
ing ground. This has been brought about principally by a law recoil tly 
enacted by the New York legislature, forbidding the sale in  that State 
of any cained goods not bearing the name of the mhker. The fish 
sold under honest labels are of better quality t h a u  those pretending to 
be of French origin, as the factory owners allow only tlieir best prod. 
ucts to go upon the market tinder their firm name, and pack the stale or 
broken fish under the fictitious French labels which do riot throw upon 
them any responsibility. 

The description given above of the methods of preparatiou applies 
equally to all the different brands of sardines properly so-called. Tile 
favorite variety is the “quarter oil,” the smallest sized can of oil-packed 
fish. When ths  fish are too large for use iu this way, they are put u p  
in  half-pound cans, or much more frequently, with mixstard in the 
placo of oil, in three-quarter cans. Occasioually three-quarter cans of 
oil sardines, half cans of mustard sardines, thixmquarter cans in tomato 
sauce, and half or three-quarter cans in spices are put up, and in rare 
instances small fish are put up iu  mustard or spices in quarter cans. 

I n  1885 the pack of oil sardines was smaller t l ia~l usual owing to the 
scarcity of small fish suitable for quarter cans. A few exI.toritneuts have 
been made in the cauuing of smelt a8 8 substitute for herring in tho 
manufacture of sardines, but they were found to be dry and hard, and 
deficient in flavor, and effmts in this line have been discontinued. 

Two or three factories still retain the practice of putting up a few cans 
annually of large herring in cans bearing the trado name of brook- 
trout,” but as this brand has nover been received with any favor, the 
quantity put up has been decreasing year by year. 

The manufacture of RusRian sardines is still an important part of the 
business. * They are made of fish of a size somewhat larger than those 
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usually canned in mustard or spices. In this way the canneries are 
able to utilize the large fish which otherwise would have to be used in 
the manufacture of oil and fertilizers. They are first washed and salted, 
after which they are packed iu fish-barrels and shipped to New York for 
repacking and further prel-mation. I n  this condition they will not keep 
more than two months. The barrels are worthless in New York, and a t  
least one firm in Eastport saves that item of expense by preparing its 
own ltussian sardines for market. The process coiisists in packing in 
wooden kegs or pails containing about 4 quarts each, where they are 
well covered with whole spices, including cloves, allspice, rnustard 
seed, and peppor, with a liberal allowance of bay leaves. A quantity 
of vinegar is then added, the package is headed up, and it is ready for 
use; but it is considered better after it has been in stock for some time 
and the fish have been thoroughly flavored by the spices. 

We were informed by one of the factory owners that ltussian sardines 
of American make mere going out of the market, as the foreign were 

, much preferred, but comparative figures for 1885 arid 1SSG sliow A con- 
siderable iiicrease in their mauufacture during the latter year, and tho 
importation is steadily decreasing. 

CHANGES IN MANUPAUTURE SINCE 1850.-The principal changes in 
the methods of preparation since 1880 may be summed up i1S follows : 
The tails of the sardines are not removed ; the stove-rooms are mow 
coinplete, and there is less drying in the sun ; much of the frying is now 
done by steam instead of by furnace ; orens are used in niany factories 
instead of frying apparatus; a concave cover has been substituted 011 

the  quarter caus for a flat one, so that i t  is no longer necessary to rent 
them after bathing, and A4n~erican labels are placed upon the most 
creditable fish instead of the foreign ones uiiiversally used several yei\rs 
"go., 

expenses incurred in putting up a case of 100 quarter cans of oil sardiues 
atnount to from $3.75 to $4, divided approxirntltely as follows : Abont 
40 cents for ficrli, 40 cents for oil, $1.20 for tin, GO cents for solder, 10 
ccnte for the box, 8 cents for salt and coal, 5 Cents for miscellaneous 
items, aud $1.17 for labor. 

As remarked in an earlier portion of this report, the price of fish 
varies considerably. It averaged about $7 per hogshead in 1885, and 
$9 in 1886. From one hogshead of fish au average of about 1G cases of 
quarter cans or 13 cases of half cans may be put up, the oxtromes vary- 
ing from 12 to 22 cases according to the coridition of tho fish. From a 
gallon to a gallon and a quarter of oil, at 40 cents a galIon, is required 
for each case., 

The tin of which the cans are made is usually got direct from England, 
but in some cases is bought in New York. Tliree cases of tin are used 
in making 20 CQRCS of cans, one for the sides, ouo for the bottoms, and one 
forthe covers, The dutyou tin i s  $1.12 accase. Tho bronzing'of the tiu 

COST O F  l?REl?ARATION.-w~th fish a t  $6 per hOgShead t h e  actual 
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and the stamping of the label upon i t  are clone in New Pork. The tin 
is first priuted and then balred. Six firms are engaged in the business, 
three of them devoting their entire attention to supplying tho sardine ‘ 
canneries. 

The solder used in putting together the cans and sealing the covers 
is a mixture of pig tin and lead in equal proportions. The amouut 
used varies according to the skillfulness of the employ& who handle it. 
I n  sealing, for example, tho poorest workinen will use 9 pounds and 13 
ounces €or a case of cans, while the best will not exceed 1 pound and 15 
ounces. The arerage amouut required for each case is 44 to 5 pounds, 
iucluding something over 2 pounds for sealing. A cannery will ofteu 
us0 more than 100 tons of solder duriug a single season. 

The expenses of operating a cannery are, as m:iy bo readily seen, very 
great, and it is therefore necessary in most cases for tho factory owuers 
to turn over their working capital several times in a year. This is illus- 
trated by an instance where a fitctory with a cash capital of $S.500 pays 
out $52,000 a year. 

WAGES PAID.-The cost of labor amounts to from :I fourth to a third 
of the entire expeiises of a cannery. The price of labor is lower and 
less variable in tho factories outsido of E:sstport. A large percentage 
of the operatives employed in the inclustrj- of that tow1 are young per- 
sous of both sexes, who come from thejr liomes iu  the neighboring pop- 
tions of the Provinces, to which they roturn at tho close of the season. 
The factories beiug so numerous there is considerable coinpetition for 
labor aniong the factory-men, who, when there is a riisli of fish, bid 
against each other for the services of the workmen, who go wherever 
they em get the best pay. . When fish are received by ;my factory the 
cutters and flakers am summoned by a steam whistle, each cannery 
having a sigual peculiar to itself whicli is easily distinguishable fpom 
that of any other. 

The following is a schedule of the average wages paid by the Eastport 
factories. A working day for ordinary labor is ten liours, ant1 those 
who are paid by the day receive extra reninneratiou for every houPa 
work which they do in excess of that time. Skilled laborers are usually 
employed at piece-work or by tliu liour. They m’e, as a rille, occnpietf 
ouly a few hours each day, as they do uot assist in the general work of 
the cannery, but return to their homes after tlioir special work for the 
clay is completed. 

Boatmen.-Formerly $50 to $GO a month; now $1 per hogshead, or 
$30 per mouth aud rzu additio1li~l 50 cents per hogshead. 

Cutters.-Paid by the box and average ordiiiarily $5 to $6 per meek, 
or, when the factories are worlriug full time, $2 or more per day. Some- 
times wheu fish are abundant they will 111tIlie very largo wages, arid a 
child of twelve or thirteen p a r s  mill occasionally earu froni $IS to $80 
a week. If tho cutters had  all that they could (10, they would earl1 
more than any other class of employ6s. This results from the fact that  



182 BULLETIN O F  THE UNI'I'ED STBTES FISH COMMISSIONI 

the principal competition is for this class of labor, for if the cutters are 
not on hand in supcient numbers irnmediate'ly after the fish arrive the 
whole lot may be spoiled before they can be cared for. 

FZa7cers.-Usually 10 cents a n  hour. 
Packers.-One dollar and a quarter for the first three hours' work, or 10 

to 12 cents a case. The best workinen pack a t  least 20 caws  i i i  a (lay 
of 10 hours, and earn $10 to $15 a week under ordinary circuinstances. 

General laborers and DutlLnzcu.--Two dollars per day :mil 30 cents a11 
hour for overtime. 

Xeamers.-One dollar aut1 a half to two dollars per day, or G cents per 
100 cans. 

Cacn.?nakers.-Fifteen to twenty cents per hundrod cans. In  some 
cases the combirie~l wages of the seamers aucl can-makers srnouut to YO 
cents a case. 

SHIPMENTS AND iunmTs.--iMany of the factories aro o.tvnec1 or con- 
trolled by New York firms, and inost of the others have permanent ar- 
ra.igements with some particular dealer, mho acts as their agent in 
placing their goods upoii the market to the best advantage possible. 
Others sell through various brokers, and it is now becoming a common 
practice for wholesale grocers to speculate in sardiues and order their 
supply directly from the canneries. All the regular agents for the Xast- 
port canneries, as well as most of those for' the ones at other places 
from Mount Desert Island eastward, have their headquarters a t  New 
Pork City; bu t  the canneries on Deer Island and at  Brooldin ship to 
Portland and Boston. The products are usually shipped by steamer, 
biit soinetimcs go to New York i n  sail vessels. The price received for 
quarter oils in 1555 was from $4.50 to $7 per case, averaging $5. The 
average prices in 1886 were, for quarter oils, $4.80; half oils, $7;  qoar- 
ter'mustarcls, $5.50, and threeqmrter mustards, as moll as the brauds 
prepared with tomatoes and spices, $3.50. Russiau sardines sol1 for 45 
cents a keg, or 13 cents less than the imported article. 

When a shipment of canned goocls is made to flie New York dealer it 
is customary for the firm owning the factory to  draw a certain amount 
from him on its bill of ladiug. T h  dealers then, according to the riature 
of their instructions, either sell as soon as possible or hold for better. 
prices, transmitting the balance clue the factory as soon as tho sale has 
taken place. When the wilrket is known to be poor the shipment of 
go.ods is often delayed until a more favorable opportunity arises for 
disposing of them to advantage. 

I n  the spring of 1885 there was a stock of between 140,000 and 150,000 
cases on hand a t  the factory ; but in 1886 the season opened with a 
stock of only 40,000 cases. 

The combiriatioii entered into by the factory owners in 1885 resulted 
jn cousiclereble profit, controlling, as i t  did, tlie prices both of fish and 
of goods ; but the best-estal>lishecl firms got tho most trade and SUC- 
ceecled in obtuiiiiug the largest alisro of fish. It ma8 finally broken 
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up by certain wealthy weir fishermen of Deer Island, who, seeiug their 
profits curtailed by the fixing of  a uniform price for their fish, put up 
a factory near Eastport and began independent operations. This fao- 
tory, refusing to enter the cornbiu:btion, and paying for t h e  fish more 
than the prico fixed b,y the exchange, caused the other factories to 
break their agreement aiid renew the competition. As tlie run ap- 
peared to be light, they bought ilt exceedingly high figures, but the 
supply of fish kept up all summer and the business suffered from over 
yroduotion. 

There is some foreign trade, the American factories supplying Canada 
and shipping 6,000 cases a year to Sooth America. The brand most 
commonly placed upon tlie Canadian rnnrliet is tho half-pound can of 
sardines iii mustard, as the duty is proportionately much less thau that 
upon the quarter oils. Several lots have been setit to Australia, but 
the last shipment resulted in loss on account of the serious compettltiou 
of the English sprat sardinos, which prevented further exportation to 
that country. The business of preparing sprats in the forni of serdines 
began in England t h e e  years ago. The headquarters of the business 
were in the vicinity of Dover. Several thousand cases of this variety 
of sardines were sent to tho United States a year or two ago, while the 
price of the American product was comparatively high ; but the Ameri- 
can firms fear no further competition froni this source as long 88 they 
are able to place their goods upon the market a t  anything like the 
present figure. Wkh .the existing tariff it is impossible to import the 
British sardines at a cost of less than $7.75 per case, while chose, of 
American preparation are oEered in Loudon at  19s., equivaleut to $4.GO. 
3310 French sardines are unquestionably superior to the best which we 
have thus far produced, but the price is so much higher that the Ameri- 
cau article is usually preferred. 

SARDINE INDUSTEY.-A~~ of the large atiiount of mouey required for 
carrying on the sardine busiiiess of Eastport, with tho exceptioir of that 
used in the purchase of tin, solder, and boxes, is expended locally, going 
either to the residents of the town or to the neighboring islands. Since 
the developmeut of this iudustry thn population of Eastport has iu- 
creased 60 per cent., notwithstanding the failizre of other moans of 
livelihood which had formerly been the principal dcpendence of the 
inhabitants; and the Calais trade is visibly affected by the prosperity 
of the factories. 

The Canadian islands and shores within a wide radius of territory 
depend entirely upon the canneries on the Americsii side. The people 
give most of their attention to fishing for the small herring with which 
to supply the factories; and their children are employed as factory- 
hands for eight months out of the twplve. The (( sardiners )' as a rule 

8 spend their rnouey as fast as they earn it, so that probably not 10 per 
cent. of the total amount which they receive in wages goes back to the 
islands with them in the fdl. 

DEPENDENCE OF EASTPORT AND SURROUNDING COUNTRY ON THE 
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VI1.-INTERNATIONAL AND ECONOMIC QUESTIONS INVOLVED. 

EFFXCTS O F  TERXINATION O F  TREATY OF wAs€IINGTON.-During 
the last few years of tho coutinuance of the Treaty of Washiugtoii the 
sardine interests developed with surprising rapidity. With the termi- 
nation of that treaty grave fears were entertained on the part of all 
concerned lest the business might be so seriously interrupted as to 
render it unprofitable. The Collector of Customs a t  Eastport, appreciat- 
ing the importance of the situation, gathered statistics to show that the 
magnitude of the industry warranted thb Government in giving special 
attention toits interests, and wrote a detailed letter explaining the situa. 
tion, which was the natural result of an industry in which the citizens 
of both the United States and Canada were equally interested. 

A considerable percentage of the herring were caught by fishermen 
living on the Canadian side of the boundary, while the entire packing 
interest was controlled within the limits of the United States ; hence any 
regulations which interfered with the bringiug in of fish would result 
disastrously to both parties. Ee explained tliat for many years the 
fishermen had been accustomed to go out in their small boats and fish 
with trawl and line indiscriminately in British and American waters, 
bringing their catch home to be salted and sold. He then asked 
whether these boats, which were of less than 5 tons burden and hence 
not recognized as vessels, could not Sor purposes of fishing be considered 
as vessels of the United States, and their catch, whgn maiincd by Amer- 
ican citizens, be admitted free of duty as the product of the American 
fisheries, even though the fish might have been caught in Canadian 
waters. This question, if answered in the aflirmatire, would allow the 
few boat fishermen that remained to continue their fishing without im- 
terruption, and would remove difficulties which would otherwise prove 
annoying. 

A second question was snbmitted askhg whether American boat8 
manned by American citizeiis would be allowed to go to the weirs and 
to the fishing grounds along the Canadian shores, and obtain fish caught 
there, and bring them home in saidiboats free of duty as the product of 
the American fisheries. The Secretary of the Treasury submitted the 
questions to the Attorney-General, who decided both in the affirmative. 

These decisions having been made, it was in the power of the Collector 
to make such minor arrangements a8 were necessary for contiuuing the 
business. A large percentage of the vessels employed in transporting 
sardines from the weirs to the factories were owried by inen living on 
the Canadian side, but as their boats were open boats of less thau 5 
tous burden, and hence not recognized by the United States as vessels of 
aforeign country, they mould be treated as wagons or other vehicles for 
transportation, and could be brought to Eastport, entered, appraised, 
and duty collected, after which.they would be regarded as Ameri- 
can boats. At least seventy of these boats were thus made over into 



BULLETIN OF THE UNITED STATES FISH COMMISSION. 185 

American boats, and such of their owners as could be naturalized took 
out the necessary papers and became' American citizens, while others 
disposed of their vessels to Americans or employed Americans to navi- 
gate them. Thus the business went on without serious interruption, and 
the canueries mere allowed to obtain their supply of fish without the pay- 
ment of duty, which would amount to between $5 and $G per hogshead. 

errirnent to deal generously with the industry m a s  in marked coritrast 
with tho  early action of the Canadian governmeut, which, after the 
boats hacl been uiade over ilito Americau craft, and liad paid a duty 
of 36 per cent., raised the question whether these boats, having been 
Americniiized, shoiild continue to have the same privileges as were ac- 
corded to English boats; and an eEort was macle to break up the general 
trade which hacl for half a century beau carried 011 between Eastport 
and the islands. Eastport being tho natural market for t,lie islanders 
they hacl been in the habit of coming here in their boats to obtain flour, 
sugar, dry goods, and such otlier thiiigs as were needed by themselves 
and fmiilies. The goverriineiit agent worlrecl up several cases pgaiiist 
tlie iuhabitauts of the islauds j in one case where a fisherinnu had bought 
boots worth $4, deiiiaiiding $SO in settlement j in auother where one 
had purchased cloth for a sail for his boat, settling for $25 j and uumer- 
ous other cases of a similar character were compromised. Later an 
agent mas sent iuto the loc6lity to iiiquire into the influence of hos- 
tile legislation upon the New Bruuswiclr weir fishermen, and into 
the practice of allowing tho  selling of herring to the boats that hacl 
been entered in tlie Uuited States aiid thus beconie American. I t  was 
fi11:illy decided that should tlie gorcriiineiit interfere in any way with 
this arrangcinent it wonld result in serious loss to their own fishermen, 
aiid they concluded to allow the practice to continue, but required that 
these boats should cuter mid clear a t  the custom-house when coming 
for their cargo. The perisliable natura of the sniall herring rendered 
compliance with this regulation impossible, and i t  was later decided by 
the customs authorities thtit the boats could get their load of herring 
and then come to the custom-house ailti eriter and clear a t  the samo 
time; but as the fish were ofteu obtained at  Iiiglit, when the customs 
offices were closed; arid to m,it for moriiiiig ~ o i i l d  cauee the entire loss 
of the fish, the customs regulations were finally amended so that the 
boats could come once a meek and obtain permits, or in  other cases per- 
mits were issued lasting a week or authorizing the conveyance of a 
stated quantity of herring. The English boats were also required to 
carry papere, in order that thoy could be distinguished from those be- 
longing in the United States. This practico has continued and the 
officials have ceased to be very stringent in iiisis;iug upon the regu- 
lation, until now niauy of the boats go to the custom-house only when 
they find i t  convenient. An officer €rom the Canadian cruiser stationed 
in the locality frequently boards the boats and asks for their papers, but 

AUTION O F  CANADIAN GOVERNMENT.-ThC disposition Of our GOV- 



186 BULLETIN OF THE UNITED STATES FISH COMMISSION 

in no case, thus far, has any sardine-boat been seized, though two or 
three were warned out of St. Andrews Bay during the early part of 
July. 

The customs officers on this side have been as lenient as the law 
would allow, not beiiig disposed to cause any trouble or annoyance; and 
it was not until thc Canadian cruiser hhd seized two  boats belouging 
to semi-professional fishermen, who had beeu engaged in catching pol- 
lock for their owu use, that very careful scrutiny was macle of the sar- 
dine-boats to know whether they had entered and $aid duty, or 
whether they were still English boats. SI; September 4 a fisherman 
of Lconardsville, Deer Islancl, brought a quantity of herring to one of 
the canneries in an English boat, and tho collector of customs, ascer- 
taining the facts in the case, required him to either pay duty or take 
the fish back. As lie coulil not aEorc1 to pay the duty, he carried the 
fish home mil threw them away. 

and the fishermen seem fairly well pleased with tho present arrange- 
ment, though several of those engaged iu the general fishing business 
urgeithat it would be much better if sonie arrangement could be made 
where'by fresh fish that had not been preserved in any way, either by 
salting, freezing, or other In-ocess, should be admitted free of duty. 
Others coritend that all that would he necessary would be to allow her- 
ririg for canning purposes to enter free, re'gardless of whether they were 
brought in Anierican or English boats. This would enable fishermen 
getting sinall quantities of fish, when no collecting boat chanced to call 
a t  theii. weirs, to  take their fish to marliet. Uricler the present arrange- 
ment, as tliey can iiot bring their own fish to tho cslnnerios, they aro 
obliged to losc them, and t h e  factory hands in turu lose the aniount 
that they would otherwise receive for packing them. 

msn.--The canners difler as to  the probable result of the collecting of 
a duty of half a cent per pound oii fish for canning purposes. Those a t  
Pem1;roke a i ~ d  a t  points aloiig the coast of Maine west of and includ- 
ing Cutler, would bc benefited if tlie duty should be imposed, as they 
would be able to get their fish free out of Ainerican weirs and thus 
easily uiidersell their Eastport rivals. The Eastport paclrers naturally 
oppose the collcctjori ofa  duty which they claim mould, at the schedule 
rate of half a ceiit per pound, be excessive, as i t  would be equal to 
about 100 per cent. of tho actual value of the fish. A hogshead of her- 
ring is e&imatecl to weigh betmeu 1,000 and 1,200 pounds, which, a t  
ha]€ a cent per poui~l ,  would bring the duty up to between $6 and $6.  
When ve  take into consicIcr~tioii the amonnt of waste in stale fish which 
can not be used for packiug, and in large fish which must be thrown out 
or used for other purposes, aud the other species which Get mixed in 
with the herring, the dutay on ii hogslieatcl of fish suitable for canning 
would probably be increased to uearly $8. They claim that if any duty is 

PRESENT NEEDS O F  THE SARDINE INDUS!l'RY.-BOth tho CannerS 

PROBABLE EFFECT O F  CCJLLICCTING 1Ml'OltT DUTIES ON CANADIAN 
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levied it ought to be reduced so as to be in fair proportion to tho raluo 
of the fish. Others claim that it wouldrnalte little cli~erence, aside from 
the  ii~fluence of the cheaper fish put up farther west, :snd as, in  their 
judgment, t h e  quantity of fish there is not sufficient t o  supply the 
deniarid for sardines, the Enstport oaoneries conld still continue a t  a 
fair profit. The result of a du2y OS half a ceut per pound monld be that 
the cauneries could never get fish at less than $8, while the arerage 
cost would probably fa11 little, if any, eliort of $10, for the fish are 
worth $Yor $3 at  least peqliogshead for sniolring or for the monnf.jcture 
of oil and pomace, and the fishermeti ~ o i i l d  not seine their weirs unlessthe 
fish should net them as much as that. Some of t h e  canuers who are 
interested in other fisheries claiin that they would much prefer to pay 
8 duty on herring to be used for canning purposes t l ia~i to throw open 
our markets free to Canadian fish. 

The effect of a duty would unquestionably prove disastrous t o  the 
New Brunswick fisliertneu, as it would have :I ~cndency to cause our 
own fishermen asbout Eastport to build n Inrger nunnber of weirs, and 
mould further develop the fisheries to tho westward, where to d l  izppear- 
ances there is a inucli larger qii:intity of lierring tlim is generally sup- 
posed. This would load to the building of factories thera, aiid would in 
t ime probably cause the factories :kt  Eastport to suspend operations, 
thus resultiug in serious loss to the towii, nncl of the greater part of the 
fixed capital now employed in the industry. 

There is a natural l imi t  beyond wliicli tho price of American sardines 
can not advance, for  llie lhglish cmncrics Jmve a n  atbuuclant suIqily of 
sprat, and with tho cheaper 1iLbor and the absenca of duty on tin and 
011 olive oil they are enabled to piit np fish and iinport tliciu into the 
Uiiited States, paying tho duty of $2.50 a c ~ s e ,  at $7.75 to W.25 a erne, 
and these, being equnl if not superior to the American sardines, would 
naturally drive our goods'out of tho niark6t if for any reason tlie price 
of game should acivance boyoiitl that figure. Diiriug the last tjiree 
years at least 10,000 cams of these goods Jiave been iiriported ; but tho 
iinusually 10,w price of Arneric:~~ sardines during the present season has 
checked this importation, and no sprats have been imported for some 
months. 

Tho price of tho lowest grade of Fronch sardiues is seldom below 
$10.75 to $11, including tlio duty o l  $9.50 per case on tho quarter oils 
axid $4.50 to $5 per case 011 the larger sizes. Were i t  iiot f o ~  the 
English gprat we would still be enabled to manufacture and sell a t  
considerable advance on present prices. 

Another argument used by cauners in favor of the admitting of her- 
ring <or canning purposes free of duty is that these fish are practically 
raw materia], anci that about om-third of their v$uo tvlien canned rup- 
resents the labor required in putting tlierti 111). 

They further argue tlia,t iP  tlie fish mere subject to duty it mould be 
impopsiblo, owing to the riearness of the factories to the Canadian bor- 
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der, to  pret-enf smhggling to a greater or less extent by those so diR- 
posed, and tha t  the factories doing a legitimate business would'thus be 
placed at a great djsadrantage. 

All parties are3 agreed that the removal of the duties on the manu- 
factured sardines of $2 50 per case would result in the transfer of tbe 
business fro= Eastport tr, New Drnnswick, which would throw tho 
laboi aDd profit of the. business into the hands of Oanadiana. 

VI11 43TATISTICS 01' THE INDUSTIZY. 

Table slhotiting by lowm the nitnibor of persons cnyloyed in fkc An~erican sardine induetry 
iii 1886. 

Robbinat on .................. 
North I'errg.. ................ 
East n i t  .................. 
Pomirike : .................. 
Novth Lubec ................. 
Lubec ........................ 
Sonth Lubeo _._ _. .___ _ _  . ___. 
Jorlcsport ... ., ............... 
Mjllbvidge ................... 
Enat  Lamoine ................ 
Baas Harbor ................. 
Brooklin .................... 
West Deer Islo.. ............. 

Ollth1.. ....................... 

Green's Landing ............. 

I 3 
Location of oannerlcs. 

._.. 

-- 

.- / a  
I- 

2 
1 

10 
2 
4 
4 

1 
3 
2 
1 '  
1 
1 
1 
3 

......... 

Robbinaton .......................... 2 
North Perry ......................... 1 

Porn roku ........................... 2 
North Luboc. ........................ 4 
Lnbec ............................... 4 
Cutslur .............................. 1 
Jonesport.. .......................... 3 
Millbridgo ........................... 2 
East Lamo1ne.. ...................... 1 
Bass Harbor. ....................... 1 
Hrooklin ............................. 1 
West Deer Iale ...................... 1 
Green'H Landing. .................... 3 

Total .......................... 45 

Eantgclrt.. ........................... I D  

- 

$400 
001) 
720 
201) 
412 
012 

........ 
700 

6 
m e 
G 
II) - 

1'1 
10 

440 
1 .i 
47 
55 
:It; 
40 
:!:I 
20 
1:I 
20 
Ii 

20 

780 
- 

Q l 3 , G O O  
5, 000 

*198, 1C0 
5, 000 

13. 500 
28, 000 
t4,000 .. 
10.00~ 

lti 
11) 

2 ljj 
5 

17 
40 

28 
"7 
10 
8 

24 

20 

510 

.... 
- 

3 
2 

' 08 
5 
8 
11 

.._.. ?:1 

..... 10 

..... 333 
22 

___.. 50 
..... I7 
.__.. 35 

..... 

$J74S0 
10,000 
39,040 
1,150 
1,550 
3,dOO 

..:..I 43 
_ _ _ _ . I  40 
..... 22 

..... 15 

..... 30 

... : 1 E 

. 3 
4 

3 
4 a 
3 
n 

a 

2 I 755 

................ 
1,000 
3 450 
2: 7 ~ 0  

500 
6 600 
$,zoo 
450 
U50 

- 

i 
* 
0 
2 I 

3 

E 
B u __ 
21 
10 
351 
25 
43 
54 
20 
35 
40 
10 
14 
23 
10 
24 

702 
I 

4i0 
tiou 
700 
850 

, 230 
300 

1,200 

3 
2 

11J1 
10 
0 
20 
5 
7 
4 
4 
5 
0 
0 
5 

187 
-- 

14,500 
23, 500 

0,500 
20,000 
20,000 
6,000 
10,500 

Table of q p a r a t i i a  and capital cnqdoyetb in the A ntericmi 8atdine industry in 1886. 

... 

ililition. 
111 cad1 
cripital. 

$1,400 
20,000 

477,800 
16 000 
15: 700 
87,000 

15,000 
(io, 000 
52.500 
10,000 
a2 000 
50: 000 
G, 000 

34,000 

845,400 

........ 

-- 

Total 
capitrrl 
uvosted. 

$10,350 
35,000 

723, w0 
21,150 
30,750 
96,800 
4,000 

20,000 
77,050 
78,750 
17, 000 
48, GO0 
75,200 
10,450 
45,150 

I, 805,100 
-- 
D in 1880. 
i flrms. 
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__ __ 
1886. 

Case#. 
080 
500 

35,205 
451 
713 

9,575 

2,350 
3,327 
6,635 

... 

Table of prod~ccie of tlie American sardine industry (11 1886 arid 188G. 

__ -. __ . 
1885. 1886. 1885. 1886. 

---I-: -- 
~ _ _ _  

Cases. Caxzs. Cas(. . C a m  ......................... 
......................... 

1,412 200 150 ........................ ....................... ......................... ....................... 
............. ..-.-I ..... 
........................ 

Robbiuaton ............... 2 
North Perry .............. I 

P t  eiu roko ................ 2 
Nort,h Luboo.. ............ 4 
Lubeo .................... 4 
South I;ubt!o ................. 
Out.lor .................... 1 
Joiwuport.. ............... 3 
Mill1iridpo. ................ 
XnNt t,nmoino. ............ ~ ? 
Ban8 Hnvbor .............. 1 
nrookiiri.. ................ I 
m O H t  I)RBi* 18163 ... ,.. ..... 1 
Groeu'R Laniding.. ........ 3 

Total ............... 45 

EaHt )oVt .................. 19 

- 

. - .- 
I 

Cases. 
............. ............ 
3,223 
............. 
............. ............. ............ .......... 

500 
.............. 
.............. .............. .............. .............. 
............. --- 

3,723 

Tcrring 
usrd iu 
nnliiup 

snr. 
l i m n  ii 

1880. 

Caaer, 

...... 

___.._ 

..... 

Qiiartor oils. 

ptp .................. 
em roko 

North Lubeo 
Luboo ................................... 
South L U ~ C O . .  
Cntlor ....... .:... 
Jonmport ........................ 
Millbricipo. 
&st Lumoiiie p, Hnrbor.. 

wont 1)oor Inlo. 
Greon'a Landing. 

roolilin.. ............................... 

Total. .............. 

1ERS. 

2,500 2,323 ................................ ............................. 
........................... 

....................... 
3,601) .............................. ........................... .......................... 

......................... 
........................ ---- 

2,500 I 5,883 

1880. 

Throo-qiinrtor "Brook trout " IEIIssit,Il sardinos. ~ l lohov ioa ,  
spioctl. (herring). 

I__- 
1885. I 1680. I 1885.11886. i 1885. I 1880. 

.............. 

........ 
100 

......................................... 
225 on0 .................. 3,589 
!)00 203 ......................... 

403 110 501 ........ ............ ........I .......I ...... 1 ...... 1 ...... 
670 402 ............ 1 ss:I I .-..iii 

........ 1: ..."..~ ...... 1 ...... 1 ............. 

................... .......I 1:: ..... 

. 

1865. 
. 

ChW 
9,200 

35,303 
500 
942 

7, 171; 
400 

1,500 
7,200 
2, 401 
5, li00 
4,500 

....... 

...... 

...... 
-- 
OB, 782 
__ __- 

86,400 1 1,813 1 2C0 I 150 1 ..... 

Half spiced. 

1885. 11880. 
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Table of in 

Location of can. 
nencn. 

Ilobbinston . - - -. 
North Pnrry .... 
EnHtpOl't.. ...... 

Parn1)roko ...... 
North Luboc.. ~. 

Luboc .......... 
Sonth Lubeo.. .. 
Cutler . ._._._ . . ~ 

Jonosport ....... 

Millbridge.. .... 

East Lamoinu.. . 

Bass Harbor.. .. 
Ihooklin ........ 

West Dccr Isle . 
Grccn's Landing 

Total ..... 

MiscnllnnoonH proilriotn. 

1R85. 

120 c:iso lobsters.. 

................. 

................... 

18RO. 

350 OnscB nlacliorol . 

450 cams maokorol . 

..................... 

Oil. 

I SR.5,. 

GnZs. 
4, O!K> 

i6,.71'J 

475 

2,175 

4,883 

3G0 

...... 

1,170 

__.._. 

...... 
1,881 

...... 

...... 

45, GG: 

1886. 

Ual*. 
BO0 

GOO 
!O, 0oti 

000 

no5 

4,145 

...... 
1,000 

2,000 

900 

...... 

...... 
I ,  000 

...... 

42, 20( 

Poniaco. 
- 
8 5 .  

o m  
10D 

._ 

... 
421 

10 

5E 

:11c 

1 E  

... 

--. 

101 

3! 

4 1  

7! 

... 

... 

- 

- 
38G. 

0718 
47 

70 
05ti 

34 

47 

130 

__. 
00 

325 

110 

100 

D( 

1!11 

I( 

10( 

- 
:ix1 

ptal valno 
prodncts, 

1888. 

$55,106, 50 

25,000.00 
123,5(iS. 70 

27,550.75 

33,981.90 

176,725.00 

300.00 

28,000.00 

DG, 280.00 

06. ODD. 01 

100,000.00 

118.481.00 

0, 748.00 

45,450.00 

--- 
,072,805.40 

__I_____ ._ 
A Tlio prodnots pivcn for Eantport, 

1 The factory a t  South Lubcc was operated in 1885 but not in 1886. 

I885 in(:lndna tlinso of two i':wt,orien which wore in operation in 
Onir of thi'sc we3 l : ~ ~ ; i t c ? ~ l  :IC St. Aiiiliow8, Nsw Brunswiolr, but we8 owned Rad 1885 but not in 1RXG. 

mumgod by an 1Cnstport firm. 
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Page 102. line 41. for “lie. ” lead “tlic .. ” Pirge 104. lino I. for “B~glitn~ari.” read “I~rightrnan.“ 

Page 173. liuo 19. for “wiirlc. ” x‘i~a(1 “ a t  work.” Plrgc 173. line 37. for 6’~a~t l ir ic~ . l~oat~ ,”  rcnd “market- 
boat.” Prigs 116. linu 3. for “carr.1.it.d. ” rcnd “~%rrioi1 by mil-\)oata.” I’ago 170. lino 13. for “ Canadia. ” 
read “Canadian.” Pnge 170. line 28. for “Quaddy. ” read “Quoddy.” 
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*v-TlIE RTRXIPED BARS OR R O C K P Z ~ I E  INDUWTICP OF R O A N O K E  
1WbAND. NORTIE CAROLINA,  AND VICENITY. 

BY S .  G.  WORTH, 

Field superintendent. 

Large quantities of striped bass are caught here, the industry being 
Perhaps the largest anywhere to be found. I arrived on the island, at 
xanteo, the last week in December, when operations had been termi- 
naked, but upon inquiry of many persons, nearly a11 inhabitants being 
fishermen, I obtained a fair outline of tho industry from its origia. The 
fishery is of recent establishment, having been put on foot in  tho year 
l873. Little else is captured other than the rockfish, and nearly the 
entire product finds its way in ice to the Northern cities, via Canal to 
Norfolic.  he establishment and continuance of the pursuit accounts 

for the decrease or disappearance of the species a t  the fisheries 
higher up on the Albemnrle Sound, as the Roauolce Island fishermen 
remOVe thousauds of fish from the waters aach fall season upon their 
@utrance into the fresh-water sounds from the sea in search of food. 
About Roanolze I&mci, in the spring time, the shad fishery pro(1ucc.s 
about 500,000 shad, valued st $110,000, and the fall 6crocking” is con- 
aidered by the fishermen to be equal to two-thirds of the value of the 
shad catch, or about that. 

A t  Roanoke Island, and iininediately aronnd there in the Pamlico, 
(hatan, aiid Albernarle Sounds, froin Septomber 6 to Decembor 26, 
there are operatec~ 1 seine, o purse seines, 85 dragnets, aud 17 ~ o u u ( ~ -  
nets or traps in capturing rockfish. 
’ In the Albemarle Sound, near Alligator River (mouth), 21 pounds or 

a t  Duraut’s Island, 6 pounds; iu Alligator River, 13 pouuds; and 
near Edenton Bay and ‘Rockyhocl: Ureek, 7 pounds. In Pasqnota111c 
River, 3 pouucis; a total of 9 purse seines, 1 lim1 seine, 26 drag-nets, 
and 6G pounds or traps. Besides, there is considerable t$ine used in 
gill-neh to capture this species iii Alligator ltiver in fall and wiIltOr. 

Netting employed. - 
Dovlco. Siao of rncsli (strotchod). 
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Boat8 employed. 

Devices or nets. Boats. I No. 

Haul-seino .................................. ...................................... 
of 9 to 10 tons ....... Purse.seincs. 

Drarr.nota ................................... 25 ...... do .................................... 
................................ ................................ 

1-1 I-- - 

2 
9 

18 
25 

Haul.mino.. ................. 
Purse.nuta. .................. 

Do ..................... 
Do ..................... 
Do ..................... 
Do. .................... 
Do ..................... 
Do ..................... 
Do ..................... 
Do ..................... 

Drapnets .................... 
Pound -nets...... ............. 

Do ..................... 
Do ..................... 

Oill.net8. .................................... ...... do .................................... G 
Pound-net$. ................................. .................................... 22 

Total .................................. ............................................ 81 l- 

1 
1 
1 
1 
1 
1 
1 
1 

25 
17 

3 
2 

1 : 

Value of ou@t (a8 found) .  

Do ..................... 
Do ..................... 
Do ..................... 
Do ..................... 
Do ..................... 
Do ..................... 
Do ..................... 
Do .................... 

1 haul-seine, boats and not comp1et)e (estimated) ........................................... $1,300.00 
9 purso-seines, boatr and net complete.. ................................................... 10,800.00 

26 drag-nets, boat8 and net complete ........................................................ 3,125.00 
00 pound-nets boats and net complete ...................................................... 13,000.00 
5 crops gill-Lets, boats and net complete (estimated). ...................................... 875.00 

Total  ............................................................................... 29. roo. 00 
-- 

3 
4 
3 
B 
5 
8 
7 
3 

Person8 enqdoyod. 
Men. 

1 seine (estimated). ............................................................................. 12 
Q purse-seines ................................................................................... 63 

25drug-nets ...................................................................................... 75 
6Gpoundsortraps ............................................................................... 60 

6 crops gill-nets ................................................................................. 1% - 
Total ....................................................................................... 312 

Tho chief part of the catch is taken in Croatari and lower Albemarle 
Sound, near Roanoke Islentl. 

Device. /Eo. OWIKW’R name. Locality. 
7-- - __- __ 

T. M. Wulltei. ................ 
W. 13. Alexander.. ....... , .... 
Geo. C. Daniels ............... 
7’. W. Uuniola & Bro _ _ _ .  .___._ 
~ p e n c e r  Ijanieln ............ ..I ............................... ............................... 
I k o  IIr:t,trick ................. 
Hook Swain .................. 
Moot Sinitli ................... 
Joe  M. I’ledger .............. 
Wash. Bland.. ............... 
S. S. Barnett & Sons . _ _ _ _ _  .__. 
Hnrrieon IInyinrin .__ - -. _ _ _  - -. 
Sprriill & Woodley. .......... 
............................... ............................... .............................. .......................... - - . I  

Crontnn Sound. 

Croatrin Sound. 

Alligator River. 
Iloanoke Sound. 

Vicinity Ronnolte Ialaiirl. 

In  and near Alligntor Wvcr. 
Near Alligatoi Rircr. 

( 1 )  
( 1 )  

Do. 
Do. 

D O .  
Do. 

Do. 

Do. 
Do. 
Do. 
DO. 
Do. 

At, Diirnnt’R Tdnnd. 
A t  Pryin!: I’au, Alligator River. 
AtNew])ortNcmn, Alligator River. 
Til niid IIRIU’ Rrlc.nton Buy. 
l’nsl~llolnulc xirer .  
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ANNUAL CATCTI. 

Daring 1586, which was an average year, the catch at  Rcanoke Island 
was about as follows (in boxes of 200 pounds each) : 
1 haiil-seine (ostimatod) .................................................... $0 

25 drag-nets ............................................................... *SO0 
17 pound-ncte ............................................................... t510 

Total ................................................................. 1,820 
Or 31i4,OOO pouuds fish of' all kind8.t. 

Of the 1,530 boxes, 1,39X were rock, equal to 279,600 poimls, or 
186,400 fish (of l g  pounds weight each). Above ltoaiioke Islarid and 
to be added, there were caught (ostimated) as follows (in boxes of 2oO 
ponrids each) : 
49 porind-net8 caught.. ~ -. . ____. .___ .____. . _ _  - - -. ___. ._ - __. . __. .__. ._ . - - - -. 400 _ _ _ _  _ _  ..:. _ _  -. _ _  _ _  -. ___. _ _  _. ___. _ _  -. - __. -. . _ _  - 200 

Total ................................................................... 690 

Of the 690 boxes, about 500 were rockfish, represell tiiig 100,000 

The tbggregate catch, therefore, based upon careful estimates, wa8 

1 purse-net (George C. Daniels) .___ ___. _ _ _ _  ___. _ _ _ _  ___. __._ .___ _ _  - _ _ _ _ _ _  ___. 
8 (otlicr) purse-uets .____. ._.__. _ _ _ _  _ _ _ _  .____. .____. .__ __. _ _  ..___. ___. .__ __. 

170 
600 

- 

5 btnnds gill-uets caught _ _  _ _  - 

ponntls, or 68,000 fish. I 

253,000 fish of 380,000 pounds weight. 

CONDlTION OF FISIIERT. 

In 1857 this fishery experienced a failure, the second failure sitice its 
establishment fifteen p n r s  before. The catch of' 1SS7 :Lbont ltoaiioke 
I~laud mas as follows (17 poiinds betmeen Xonnoke M R ~ S ~ I O S  axid lcoan- 
oke Islmd, Old Dominion Wharf): 

-- ___- 
Caught by- 1 Pounds. 1 Boxcs. 

L Ciidwith ...................................................................... 
Borbcu.. .......................................................................... 
nniirrr Ih-os. ....................................................................... 
~ollicrrs C. Bniim.. ............. , ................................................. 
Meokinu .......................................................................... 
Davis nroa. ....................................................................... 
R. S. Midgott ..................................................................... - 

Total ....................................................................... 

. One-half of these, or 175 boxes, mere rock, and represent 23,333 fish, 
or 35,000 pounds, a decrease, compared with 1556, of 33 per cent. The 
catch of the purse and drag nets was very much poorer tlinn that of 
the traps, and their catch being about equivalent to or less than board 
of men, the fiiiluro was very decided. Oue purse-uet crew were far be- 
hint! on boartl, a n ~ ~  several firms siiipped loss thnii one-tenth the usual - -______I 

* Two-thirds rockfish. 
i Other kinds am food-fish ; uo guano works. 

t One-half rookfish. 



196 BULLETIN OF THE UNITED STATES FISFI COMMISSION, 

number of boxes. I n  1SSG George C. Daniels’s purse.net yielded 
34,000 pouritls of fish, and in 1887 only 1,000 pouuds. 

CAUSE OF FAILURE O F  SEASON. 

Though nearly all engagbd lost their work for two mouths, and some 
money besides, every one, without exception, declared that tliere was 
no cteorease in the run of fish, but a mere abserice of c i  top bait 77 or young 
menhaden. The rock were feeding on ‘‘ bottom bait,” croakers, spots, 
youug trout, etc., coutrtry to custom, and fishermen were uuable to lo- 
cate t h e  schools so as to lay nets a;ound them. In 1856, and other reg- 
ular seasotis, a dozen scliools could often be sighted at  one time, but the 
“sl i~ks” or ‘< signs” in 1887 were very infrequent aucl were generally 
deceptive, as they came from the hottoui arid appeared on the surftee 
a t  long distalices from the true bource. l u  support of argument they 
stated that whenever it was calm or smooth enough to fish outside, 
near the ocean inlets, drag-nets caught an  abundance, proving that 
there was no decrease i n  the species, but for i~isitle work there was 110 
guide, gulls and slicks being alike nureliable. In the spring season of 
1587 a very large number were caught in the IIettriclr pouricls near 
Pear Tree ljoint (above), arid i i i  May of the s;~~iie season L. It.  Tillet 
caught outside the inlets, with 50 fatlioiiis of seine, at 0110 haul, 4,000 
pouiids of 5 to GO pouuds weight eacli. 

I could find no fishermen, among 20 consulted, who woiilil admit that 
t h v  species was at all on the decrease, a11 maii~tainiirg with a, iiniforinity 
t h a t  strcrigthened their statciwerrrs that  the [ish were jnst as plenty 
I I O W  as fifteen years ago, iiot~itlist~iitliiig that the iislicry rcacliecl 
present proportions within tltree years of its establishnieiit, mid lias 
been steadily kept u p  to its present volnnie. Two, Messrs. Godwin and 
B6heritlge, clairned that it would be a benefit if they could exhaust the 
stock, as the sliad and hcrriilg fishery woiild be greatly enhanced. They 
a i i d  all others admitted that the  rock fish frequented these waters for tho 
sole purpose of eating’the millioiis of sinall fry wliiclt were collecting in 
the lower souiid~ prior to leaving fresh water for the sea. They spolre 
of the rock as a ( 6  popping” or ‘‘ sIiilpping ” species. 

There is no doubt that a smaller number of the species is caught by 
the  shad and herring fisliermen in the spriug time on the Albeniarle 
and other waters above, as my 1887 diad stibtistical reporh S ~ ~ O W S .  
There seems really to be 110 diiairiutio~.~ bot rather a transfer of the catch 
from the upper area in the spring nloIItlJS to  the lower in the fall 
mouths. The only objectionable feature in the  transfer, in a comnier- 
cial way, RO fiw as could be learned in a rather brief examination, is the 
lower price realized for the fish caught in autumn, If  auy cousiderable 
nuiiiber of unmarlrehable fish are caught a t  Roanoke Islaud and de-  
stroyed or wasted, I w a s  unable to learn anything of it by IIUIUB~OUS 

iiiqairies. Great improvement is goiug 011 aniong the people of ltoanol~3 
Island, and thia industry has doubtless been a contributor of some im- 
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portance. Thej  have excellent shipping facilities, and ice is used lib- 
erally in prcq)ariug the staudard (200-pound boxes) for market, in New 
York, Philadelplia, and Baltimore. 

Mr. S. 0. Bauin, who is regarded as one of their best citizens and 
fishernien, illformed me that  he had many times weighed tho fish pur- 
posely to ascertain the average weight, and that lie liad fouud tlioin to 
average, all througli, 14 I)ouitds. While lie was spettkiiig of the peti t  
bulk talien below, I am satisfied, from nty recollectiou, that with t’hose 
talien in the fern mattering pounds near Edonton, the size was not SO 
great as a pouutl : ~ t i i l  a half, but  uearer a pound oacli. I am very sorry 
that I could not reach Roanolre Island till the end of Dcwmber, for the 
fishing was then over and I had not the adv:intage of personal exam- 
ination. Inquiry led to the belief that the eittch about Roanoke Islat~tl 
is iiot aiyected with lice on the gills, as i t  is about Eclenton, where a l l  
specirnens seen by rue were parasitic. In quality I was told that the 
rock were poor in  September, iiuprored in October, and flit i u  Novein- 
ber. I was surprisctl to  learn from Mr. W. B. Alexander of tho s:~ccess 
of the gilling business ii i  Alligator Ever ,  He informed ine that Mr. 
J. R. Cooper hilt1 ,just taken $600 worth in that stroam, tho smaller 
specimens weigliing 50 pounds oach. The nets are 12-inch mesh a,nd 
are nlitde fnst to shnkes, i~nd oatcli throughout the winter mor1 tlts iii 
water 6 to 8 feet deep, 25 niiles,up tho stream. This species of gilling 
liacl been i n  rogue for tliree years. 

The results of iny photogral)bing ou Roanoke Island, as incidental to 
my trip, were very satisfaotory, and comprised the 6‘ building of boats 
there 7’ (very snperior sinal1 crdt) ,  anti also relwesented a very fino 
seine steam-flat, the property of Mrs. Brinkluy. 

WASHINGTON, D. U., June 1888. 

4s.-INFOICITIATION JZICARING KJPON T I I E  A R T I P I O I A L  PROPAGA- 
TION O F  MULLB3To 



198 *BULLETIN OF THE UNITED STATES FISH COMMISSION. 

(3) The spawning season; as to its varying with the latitude, its ex- 
treme limits, and its height. 

(4) Spuwiiitig places-whether.in salt, brackish, or fresh water; kind 
of eggs-whether floating, frep and heavy, or adherent; the period OS 
iricabatioii a t  R given temperature; and all other facts that will serve 
to disclose the methods and apparatus iieceesarg for artificial work. 

(5) Quauti ties of eggs that can be obtained from the reguliir fisheries, 
aud whether i t  will be necessary to have recourse to apparatus of our 
own to secure a supply. 

On November 21, lSS‘i, I left \Vashiiigtoi~ for Morehead City, N. O., 
which is sitnntetl at the junction of Bogue Sound and Newport Ever ,  
about 2 miles from Beaufort, and where tnost of the fishermen have 
their headquarters. On my arrival the mullet se:Lsoii there wits over, 
only a few small ones being taken for local consumption. From the 
largest dealers there I learned that the mullet season comniences there 
about June 1 aiid continues until November 16, during which time there 
are three distinct runs: small mullet, 4 or 5 inches long, from June to 
August 30; fat mullet, from September1 to October 10; and roe mullet, 
from October 10 to November 15. 

The roe mullet appear in large schools, coming from fresh and brack- 
ish water and going out to sea, wliere they are believed to spawn and 
then go on down the coast, as they are never seen returning, and spent 
fish are not caught. The fish shipped from this point are caught; en 
tirely in salt water, froin Bogue Sound out  to  Cape Lookout and all 
along the banks down the coast, about 500 gill-nets and 15 or 20 haul- 
seines being used during the past seasoi1. Large mullet seem to be 
getting more scarce every year, though more fish were actually shipped 
than for sgveral year’s, the increase in tlie arnourit being due to the iin- 
inense number of sinall fish now caught. The total shiprnent from More- 
head City and Beaufort w;xs 900,000 pou1ids-400,000 fresh and 600,000 
salted. One dealer told me that on several occasious he liad gotten 
4,000 fine fish in the Treut River (fresh water) during the month OS 
January. 

Having arrived in Jacksonville, Fla., on the 25th ahd visited tho 
markets and seen the mullet then being caught (all of which were 
full-roed), aiid haviug interviewed tlia largest fish-dealers there, I 
went down the St. Jo!ds liiver to New Berlin and Mayport, the 
headquarters of most of the meii who fish in the Lower St. John’s. Dur- 
ing my stay at these places I had a n  opportuuity of overhauling all the 
mullet caught below Jacksonville, and fonud most of them full-roed, 
and one or two galain boties” (as t h e  spent iuiillct are called by the 
natives) ; but did not succeed in getting any ripe fish. 

Mr. David Kemp, of New Berlin, who has fished for the past twenty 
years from Lake George to the iuoutli of the St. John’s, says that mul- 
let have decreased rery rapidly in the past tee years, and that unless 
mea8ures are taken to protect them tho fishwy will soon bo broken up. 
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According to him, the run of fat mullet, which is the roo-mullet not 
fully developed, commences about October 15 and continues until No- 
vember 15, when, as roe.mullet, they come c.lo\\rn the river ;md go out 
to sea to spawn, and return in a short tiiire as g'gtilani boti~s.~) IIc 
attributes the decrease mainly to tho  use of 3k-inch mesh nets in sum- 
mer and early fall, when quiii it it im of I - C ~ J -  sirinll fish are taken. Mr. 
I. V. Balsom, who has fished all his life i l l  the St. Jo1in7s ;tnd aloug the 
eastern coast of the State, said that Saint; Augustiiie and Mnsquito In- 
let are the natural spawning.grour~ds of the inullot, and that he has 
seen the eggs ruuning from the fish iu his cast-net. He is probably 
the most successful mullet-fisherrn:tii on the St. Jolin7s, and his catch 
for this seas011 is 4,600, whereas in 1S77 his catch was 13,000, having 
takeri 2,2GO a t  one drifh of a 500-fathom gill net. 

At  Mayport the fnlling 08 is eve11 inore apparent, only 16,000 having 
beeu shipped from that poiiit this season. 

About 40 gill-nets and 1 sweep-seine wero fished on the Lower St. 
John's this season, and their entire catch was not over 100,000 large 
mullet. 

As littlo or no fishing mas being done a t  Saint Augustine I proceeded, 
after one day, to Mosquito Inlot, arriving t,liere 011 the 7th. All of the 
inullet caught during my stay there had slmwned, a very large school 
having gone out at the inlet the week before. Any day small schools 
of (6 galain boties" could be seeti coming in and worklng their way up the 
rivers to the la,goons. Mr. Bartolle Pacetti, who has lived about one 
mile from t h e  inlet on the dalifax for thirtyfive years, and mho is the 
loost observant fishernmn I met in t h e  State, says there is no doubt 
about mullet, going outside to spawn. The roe-mullet begin to come 
down from the lagoons and rivers about November 15, and continuo 
Until December 31. Forming in large schools, they often swim d)ouf 
near the inlet for several days, and then go out, returniug in a few days, 
sometimes in two tides, nearly every one spent. During January the 
shores near the inlet are lined with very small mnllet about 1 inch or 
less in length, which gradually form in  larger and larger schools, and as 
the seqou advances mor~c up the rivers and lagoons, where they remain 
until they mature. Mr. Pacetti lias frequently exmined the roe-mullet 
cnught just before going out, and always found it  firm, though he has 
seen the eggs about the size of a mustard-seed run out into the cast uets. 
Mullet stay all the year inside, only goiug out to spawn, arid they roturn 
in much smaller schools; which fact probably accounts for their not be- 
ing seen to return along the North Carolina coast and in the St. John's 
River. Owing to the lack of shipping facilities lip to this time, fishing 
has not been coIlaucted on an extensive scale j but as fish can now bo 
shinped by rail from New Smyrna to ally pointl, there is no reason why 

About 100,000 mullet were 
shipped this season, besides other fish. 

Leaving New Smyrna on tho lath, I slrrivad at Puntq Gords on t h  

industry should not develop rapidly. 
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following day. Punta Gorda is situated near the head of Charlotte 
Harbor Bay, et the mouth of Pease Creek, about 25 miles from the Gulf. 
The fish-houses are all built on the South Florida Railway wharf, about 
2 miles from the town, where most of the fishermen make their head- 
quarters. The fishing-camps are scattered from Punta Gorda to Boca 
Grande pass. Mullet have only been caught in considerable quantities 
in the upper part of the bay aince the opening of the South Florida 
Railroad to this point, about two years ago, though two large ranches 
for supplying the Havana market with salt mullet have been in opera- 
tion a t  the passes for eight or ten years. The dealers here have shipped 
this season ‘about 1,700,000 pounds, or 800,000 mullet, and could have 
shipped about double as much if the shipping facilities had been better. 
The dealers, as a rule, own their boats, nets, etc., and pay the men from 
I, to 16 cents apiece for the fish. When I arrived they wero catching 
mullet in large quantities, full-roed and nearly ripe, and they told m e  
that the fish would begin to spawn about the 20th. Men who have 
fished and bought fish all aloug the coast say that mullet are much 
more abundant here thau anywhere else on the Gulf coast. The supply 
at Cedar Heys and Tampa, which have been up to this time tho chief 
shipping points, having given out, they are now supplied fro111 Suwanee 
River and Serasota Bay, which necessitates carrying the fish 30 or 40 
miles before they are packed for shipment. Most of the men here be- 
lieve that mullet go to fresh or brackish water to spawn ;. aud one 1na11 

said that be hod often seen schools of spent fish coming down out of 
fresh water, and that fishermen always located their camps a t  the mouth 
of fresh-water rivers in preference to salt, kuowing that ths fish bad to 
go there to spawn. All of my observations and the testimony of evory 
man on the Atlantic coast opposed this theory ; and after shying thore 
three weeks and visiting the camps and ranches, I could find notliing 
to substantiate it. On the 20th I left Piinta Gorda on a sloop, and 
after visiting the fishing camps went on to the ranches. 
1 first visited the Spanish ranch on Cay0 Costa Island, near Boca 

Grande pass. The force consisted of 28 men to work the seiue and 
cure the fish and G men to run the smack, all under OaptainTweno, 
a Spaniard. All of the fish caught are salted, and the roe dried in the 
sun for shipment to Cuba, where the price is about 44 cents per pound 
for the fish and 10 ceuts for the roes. 

The day I arrived a t  the Spanish ranch I saw several hundred ( 4  ga. 
lam boties” caught, and evory day afterwards large numbers were 
brought into the ranches ; but they were considered very inferior for ’ 
salting purposcs. 

The captain, who has fished here for eight years, informed me that 
;‘galam boties” were always caught either coming in at the pass or 
working up the bay, but never going out,, though be has seen them 
outside in 16 fathoms of water. The fishing season here lasts from Sop: 
tember 16 to January 16. There 8eem to be 1x0 diminution in the sup. 
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ply O S  mullet, 10 scow-loads having been landed at  one haul this season, 
each scow holding about 4,000 mullet. The seine used is 125 fathoms 
Ioiig, G fathoms deep, %inch mesh, and about 200,000 mullet hare begn 
taken up to date this season. 
I next visited an American ranch on Gasparilla Islaud, near pass of 

same name, owned by Capt. John Peacon, of Key West, who has fished 
here for thirteen years, shipping salted mullet to tho Cuban markets, 
which he regards as more profitable than selling themyresh. During 
my stay there I saw from 8,000 to 10,000 mullet split, salted, ant1 packed, 
and had an excellent opportunity of examining them, the fish bcirig 
often brought in alive. I found none ripe, but one or two seemed ucarly 
so, and I tried to impregnate the eggs, but aster keeping them thirty- 
six hours and seeing no change 1 concluded they were not sufficieutly 
mirtured. 

Oaptain Peacon thinks that mullet are as plentiful as ever, but he ob- 
jects to the fishermen contiuuing to gather here from other points. 011 

calm days he has seen the  Gulf coast literally lined with suiall inullet 
about the size of a pin, and in his opinion there is no doubt that the fish 
spawn outside; that is, in salt water. His catch this seasont from Sep- 
tember, with a forcsof 30 men, is about 250,000 ; seine used, 150 fathoms 
long, G fatchoms deep, aucl2-inch mesh. 

On the 3d of January I left for Ceder Keys, where I learned that the 
season for mullet was nearly qver, and that fish had become so scarce 
iu, tho immediate vicinity that most of the dealers eontemplateilrcriioviirg 
to the head of Sarasota Bay. 

Mr. I)opson, of the Suwanee Gulf Company, informed nie that ten 
years ago a haul of 30,000 mullet was made at  their wharf, but 1 1 0 ~  

they had to send 20 and 30 miles to procure mullet even of ail iiiferior 
size. Dr. McElvene, another dealer who was about to move, Rtated that 
h e  was anxious for some steps to be taken to protect and increase the 
sl1pply of mullet. LIe was 0116 of the few on the Gulf coast who waa of 
t h e  opinion that mullet spawned in salt water. 

The results of this investigation are stated as follows : 
(1) Mullot are most abunclaut 011 the Atlantic coast a t  Morpliead City, 

N. U.; in the St. John’s River, Mosquito Inlet, :md Indian Ilivcr, 
Pia.; 011 tho Gulf coast, in Cliarlotte Harbor Bay, Sarasota 13oy, and 
the Suwanec River. They havo (leercased greatly on the North Car- 
o h a  coast, in the St. J o h u ’ ~  lGver, and at  Tainpa and Cechr  key^, 
~d these are the localities where fishing has been done on the most ex- 
tensive scale up to this tiino; atit1 the decrease is to be attributed 
mainly to  the use OS small-meshed nets, by means of which the fish aro 
destroyed before they corne to maturity. 

(2) Alallet migrate from fresh and brackish to salt water during the 
months of’ October and November in North Carolina, aud in November, 
’ December, y i d  January ;tloug the coast of l!’lorida, for tho purpose of 

and return to  brackish water immediately therea€ter. 
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(3) Mullet spawn in salt water on a falling temperature, spawning 
later as you g o  south j commencing in the St. John’s, Mosquito Inlet, 
and a t  Cedar Keys, about December 1, and continuing until the 31st; a.t 
Charlotte Harbor about December 20, and continuing uutil January 20. 
(4) Having failed to obtain any ripe fish it is impossible to say what 

style of apparatus would be required for the propagation of mullet, or 
wliuther tlieir eggs sink or float. 

( 5 )  Oh:arlotte ‘liarbor is unquestionably the point where mullet are 
most abundant, and the best ad2Lpteil for fish-cultural work, t w o  large 
rauches being w o r l d  at the main entrance to t h e  bay, and sixty or 
seveiity gill-nets fished in salt and brackish water from the passes to 
Piiuta Gortls. The ressels e~gi1g~:~l in  this v o r k  could lay in either 
salt or brackish water  as the work required. 

WASIIINGTON, D. C., Pebruary 21, 18SS. 

49m-NOTIC ON TR€E OCCUIC~ICNClE O W  TlKE O P A H ,  CAMPRIB GUTTA- 
TUS, ON TME GRAND BANICB. 

B y  DAVID S .  JOKDAN. 

I have received from Hon. Everett Smith, of Portland, Me., the de- 
scription ancl figure of a “s11~fish77 recently brought to the Portlmd 
marl&, auil reported to hove been taken 08 tlie “Grand Banks.” Mr. 
Srri ith gives the following description : 

‘6 Le,ngth, GO inches j vertical depth, 25 inches; skin smooth, without 
scJes ; mouth, sniall j opercles, very large j color, steel blue, irides- 
writ, silvery on lower parts, variegated over whole body by obloiig, 
whitish spots of‘o~ie inch ancl less iii length; fins, yellow.” 

From this description and an oiitliiiu drawiug kindly furnished by 
Mr. Siiiitli, it is evideiit that the qwcics is t h e  Opah, Lampris guttatus, 
Retz., A rare pelagic fish, once before recorded from the Newfouncllarid 
Banks. 

BLOONINGTON, IND., October 26,1888. 
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SO.-T?IELF-BIYRODUClNG F O O D  F O R  YOUNG FISH. 

B y  FJSANII XI. RIASON, CONSUL. 

Every person who h:ts been interested in the ar'tificial propagathon 
of fish, and particularly trout aiid the several other slqcies belonging 
t o  the genus 8aZn20, knows what care and labor are necessary to carry 
the young fry tlirougli the period iminediatclp follomiiig tlie absorption 
of the umbilical sac, and to bring them to such a stagc of inihturtty 
that they can be safely turiieil loose in open ponds or stretuns to shilt 
for theinaelves. The inere hntcliing of the eggs irivolves no clificiilt~, 
anii,'~inc~cr fair couditious, is ordinarily so successful as to inalie tho  
propagation of fish in almost any quantity MI apparently easy innttur. 
But  mi th the eommenceiiieiit of artificial nutrition tho serious part of 
the task begins, and it is usually a small percantage of the fiwarrns 
which are hatched that reach tho maturity of yearlings, at which pe- 
riod the daugers of irlfilncy are past. During the inlarvciriiig irioritiis 
it has been customary to feed the youug alewives on curdled iuillc, co- 
agulated bl00~1, fiilely liaslietl meat, ilriti liver, grated yolk of eggs, inm- 
eratecl braius of aniinals, etc., the preparation of which, and tho fre- 
quent feeding of tho dainty littie creatures, involves coiistniit and ~iiore 
or less costly Inbor. Moreover, none of theso forms of uutriuicut hare 
bceii found ciitircly satisfxtory, for tlie rcilSOt1 t h t  they are a11 (lis- 
tiiictly artificial arid diEerent from tho living, organic foot1 wliich 110- 

tiiru provides for those species of fish during their teurler, iufiiutile 
period. The difficulty of providing proper uutriiiiciit results often it1 
turning out tho youug fry into opeii water too e ~ r l y ,  wlieu the teniper- 
sture of the stream or pond is $0 U I U ~ I  k 1 0 ~  thitt of tho tibilliS iu 
which they have Iieeu hatched that they perish by tliousaii(1s from (alii11 
and iuanition, without, makiiig R I ~  cf'lbrt to G n t l  natural food iii their 
new el~meut .  Accordingly the problem lias becn to devise a n:Ltural, 
soif-reproc~ucing food; so easy ant1 certain in prepamtiot~ that it inay 
be cheaply and abundently provided, aut1 thus faciliti~te tlio niiiiiite- 
nance of the alewives during tho first ten or twelve months of tlioir ex- 
istence, by the end of which ciirie they should be so strong and iictive 
that a large inajority inay be relied upon to survive the struggle for 
life in larger waters. 

The result seems to  have been fully attained by ~t discovery inads 
several years ago by Mr. I?. Lupin,  of Geneva, ant1 prnctiaecl siiice 1884 
in the piscicxil t u r d  establivhinent a t  GroIlIilZ, i u  tho department of Ain, 
in eafitern Prance. As this process llas been ~ ~ i t m i ~ i ~ t l  :iii(l ; ~ p p r o ~ ~ e d  
by einiuent experts, tseut specially for tlie pnrposo by piscicnlt~nral 
Aocieties of Eriglimtl and otlicr conntries, it is thonglit thrtt soiiie :LC- 
 ouri it of it uiay bo of iiiterost to tho largo and rapidly growing class of 
fifish-culturists ill tho United States. 

. 
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Mr. Lugrin was €or many years a practical fisherman on the Lake of 
Geneva. He noted the steady diminution of the more important species 
of fish in the lake, and sought to ascertain the cause. He gradually 
reached the conclusion that the germ of the trouble lay in the growing 
scarcity of minute crustacea and the larvae which are the natural food 
of the trout and other fish, especially during their &st montbs of nu- 
trition. 

After elaborate experiments, he bit upon a system by which Daphnia, 
Cyclops, fresh-water shrimps (f3ammarus Pulex), etc., oould be bred in 
countless myriads at  a merely nominal cost. The hatching and rear- 
i n g  of a geueration of these minute creatures is the work of from twelve 
to fifteen days, and as the process may be repeated-or raUler repeats 
itsolf-again and again in the aame water, the problem would seem to 
be solved. 

Whoever has watched from a place of concealment the trout feeding 
in an American stream has admired the adroitness with which they 
work down stream, raising with their noses the up-stream edge of fiat 
stones until the current, catching underneath, aids the clever little for- 
ager to turn over the stone and expose the minute larvae and crustacea 
on which he so voraciously feeds. It is the purpose of the process now 
under consideration to raise by artificial means these same species of 
organisms7 and iu such quantities that the young fry may not only be 
abuutlantly fed in tanks or small inclosed ponds, but ample supplies 
provided for enriching larger streams and ponds where, for some rea- 
son, the iiatural supply may be insufficient. 

The apparatus is simple, and visitors properly introduced have no 
ditliculty in seeing the entire establishment at Qremaz, which occupies 
a gently sloping piece of ground, about 6 acres in extent and watered 
by three springs, which yield collectively about 600 gallons of water per 
minute. The tanks are rectangular excavations, about 120 feet long by 
12 in width, with a depth of 6 feet. The ground being of a gravelly char- 
acter it was necessary to line tho walls and bottom of aome of the tanks 
with cement in order to retain tho water, but in close clayey earth this 
would be needless, aud tho natural dirt bottom, if not too muddy, would 
be preferable to cement. The tanlrs have the same general level, and 
are divided by sliding gates of wire gauze su@ciently fine to prevent 
the passage of the fry. Thus far all is simple and obvious. Tho proc- 
e,ss of Mr. Lugrin, which has been patented in several countries;cori- 
si& in spreading upon the bottom of these tanks a material impreg- 
nated wjth tho elements necessary to produce spontaneously a limitlerrs 
number of Daphnia, Cyclops, Limnma, as well as fresh- water shrimps, and 
the larva of various Ephemera which form the natural aliment of trout 
and other Xalmonidct: at all stages of their growth. Once cousttructed 
aucl inpregnat~d wit'h this producing material-which is of trifling 
cost-these tanks go on with their work automatically and iudefioitely. 
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The water, froin 3 to 3 feet in depth, being left undisturbed two or threo 
weeks, is found peopled with swarming myriads of minute organisms 
of the specie8 above named. Twenty thousand trout a year old, or 
3,000 two years old-which last should average about ono-half pouud 
i n  weight-are considered sufficient for a pasture of' that size, aud tlie 
avidihy with which they rush to occupy and ravage their new feeding 
grouud is a delight to the pisciculturist. If the propagation has been 
ordinarily abundant these 20,000 young*fry or 3,000 yearlings will subsist 
royally in a tank of the size indicated for au entire month. They will 
eat on an average 30 to 25 pou~ids of food per day, or GOO to 800 ponrids 
per month. Careful experiment has demonstrated that eilch ti luli  itt 
Oremaz will produce 650 to 900 pounds of Crevettes (fresh-water shriuip), 
to siby nothing of the myriads of Daphnia, Oyclops, and other spboies 
produced in the same water during the same time. When, a t  the cloeo 
of the month, the tank liaa beconio depleted, the gate is opened and tlie 
Ash driven like a flock of sheep to a new arid similar pasture. Tho 
first tank, being closed and left in quiet, immediately begins tho proc- 
08s of reproduction, and a t  the end of two or three weeks is swarm- 
ing again with the varied minute orga,nic life which far surpasses in 
d u e ,  as food for fish, ar1;Vthing tl-iat has been yot devised by m:w. 
Thus t he  simple, inexpensive process goes on from year to year, tlie fish 
always healthy and vigorous and larger at two years old than those 
artificially fed aro a t  the age of' three years. Yeai-lings bred in this way 
are ~trong,  add capable of making t,lieir way in aiiy open StruiLlt1 or pond 
supplied with food anti suitable for their existelice. One tlrousand of 
sucli yearlings have beer1 found more effective in stocking a depleteti 
tron t stream than fifty thousand young fry turiierl in, as lias been so 
often tloiio herctofore, in order to get rid of them at t h e  tender age when 
artificial feeding first becoines not only necessary but difficult and 
troublesome. For tlieso tender riurslings a11 opeu waters, particii1:wly 
when iuhabited by older trout or other voracious species, are beset with 
a thousand dangers which the vigorous yearling is able to escape. 

It is evident from all this that tho system practiced :st Greinaz ia 
equ:tlly applicable to the industrial raising oftrout aut$ other fish for mar- 
ket, aiid to tho restocking of streams and ponds for purposes of sport. In 
tlie first case, it is only necessary to provide a series of tsnks or small 
Pouds from one to auother of which the fish can be changed mouthly, 
88 hercinbeforo described, until they reach a >narketable size; and i t  is 
to be remarked that trout raised by this method have the natural firm- 
11088 and flavor of wild fish, and not the flabby, d e g e n ~ a t e  character 
of those which have been fed on liver, ofkl, and other nunatural, de- 
grading food. Once prepared, a t:wk or pond is permituently protluc- 
the.  However voracious the young fish may bo, they leavo the bottom 
of the water still peopled with myriads of parent organisms which re- 
Produce so rapidly that, Leforo tho ond of a inoiith, tlie plnoid water 
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becomes clouded with swarming millions of their progeny. The fecal 
matter dropped by the fish during their month of occupancy is suffi- 
cient to maintain the fertility of the bottom, and thus the system, once 
established, becomes automatic and self-sustaining. 

A siugle attendail t can have the care of a !large establishment, his 
only duty being to drive the fish perjodically from one Eeeding ground 
to nnotlicr and  close the gate behind them, as a hrmer changes his 
flocks from one pasture to another. 

It rem;lios to be explained that while the Daphnia, Nais, Cyclops, and 
other extremely delicate species call be profusely grown only in still 
water, the fresh-water shrimp (Barnmarus pu7ex) grows abundantly in 
living streams. A t  Gremaz, rivulets are provided which flow from tho 
tlprings into the tanks and carry away the overflow. These rivulets, 
the bottoms of which have been impregnated by the Lugrin system, 
are filled with cresses and other water plants and produce the minute 
shrimps in such abundance that they arc gathered daily in panfuls by 
a few sweeps of a gauze scoop-net and fed to the fish in the swarming 
tanks. This part of the process is easily applicable to natural streams 
where A sufficiency of food does not already exist,. 

As to the applicability of this Rystem to American pisciculture, ther i  
is apparently no room for doubt or question. The same natural condi- 
tions which exist at Gremaz can be found in nearly, if not quite, every 
State in the Union. The Name food which is produced there may be 
used in growing nearly every species of fish which is artificially reared 
in the Unit,ed States. American brook trout, tho rainbow trout and 
California salmon thrive admirably in the tanks at Gremaz. 

To conclude with the verdict of Prof. Francis Day, who, in October 
last, came specially from England to investigate and report up011 the 
system which has been so successfully established there : 

L L  When I remark that a tank, 35 meters loug by 3 broad, and 40 
centimeters deep, and capable of' containing 20,000 young trout, cgn be 
fully stocked with food in fifteen days, so as to bo able to sustain tho 
residents for one month without any additional supply, I can not help 
thinking that Mr. Lugrin has solved a difficult problem, and that his 
mode of cultivating the natural fi,od of fishes will prove a great and 
lasting benefit to fish cultnrists." 

, 

MARSEILLZS, Pebrzcary 25,1888. 
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51 .-TJIE PISCICULTURAE E S T A B L I 8 E M E N T  AT GlBEmAZ (AIN), 
FRANCE.* 

B y  C. RAVERET-WATTEL. 

About four years ago I had the honor to call the attention of the 
WstiQual Acclimatization Society to a pisc*icultural establishment which 
had been founded in the Department of Ain, at Gremaz, in the town- 
ship of Thoiry, for raising trout as an industry. I pointed out the spe- 
cial interest which, in my opiuion, this establishinent seemed to pos- 
sess, as its founders, Messrs. Lugrin and du  Roveray, have succeeded 
in solving :L problem of considerable importance from an industridl 
point of view, vie, to furuish the young fish with food solely composed 
of liriug prey proportioned to its size. 

It was exceediugly important to find some natural food for the young 
fish, and since Messrs. Ingrin and du Roveray have demonstrated the 
great usefulness of the Daphnia! in this respect, several pisciculturists 
have looked for some practical means of providing a sufficient quan- 
tity of these small crustaceans. Attempts to multiply them rapidly in 
ditches filled with slightfly miiddy water succeeded ; but this method 
presetits serious incouvenieuces. According to Mr. Ohebot-Rarlen, the 
Dappknim gathered in these ditches are extremely tender; tho least agi- 
tation kills vast quantities ; the greatest precautions are tlierefore ro. 
qnired to gather them; and, moreover, these small crustaceans impreg- 
nated with muddy water must be carefully waslied in clear water, in 
order not to become actual poison for the young fish. 

The method employed in the Gremaz establishment is by far prefer- 
able. As I here etated in my previous report (L6HzcZEetin de la 8obcidtd 
d7AccliniataMon,” November, 1882), the Daphnia! are raised in t h e  very 
basins which are destiuetl for the fish. When a basin has been suffi- 
cieutly prepared for the development of these r~mall crostaeeaiis, they 
ate allowed about a nio~ith~s time to increase; then the fish are put in 
tho basin, where they at once find abundant and substanti&l food. 
Whilst this stock of foot1 is being consumed, ohher provision is macle. 
A neighboring basin is prepared like the first; i. e., it is abundmtly 
stocked with Daplmia. After another month lias passed, the fish- 
which by that time have cousumed nearly all the food in the first 
basin-are put in the second, where they again find ample food. A 

. month later tliry are again put in the first basin, which meanwhile has 
again become stocked n7itl1 Daphnia’, and SO 011. This method is ex- 
tremely simple and convenient. Messrs. Lugrin and du Roveray, how. 
ever, do not confine their egorts to raisiiig Daphnza, but they lilrswise 

“NouveazLx renseiqiiemcittn sttr 1’Aablissmmit dc piecicitltuve ds Gremaz ( d i n ) .  From 
Bulktin mensuel de la Socidtfo nictioitale d’dcclirnatation de flrunoe, fourth series, Vole 
IV, No. 5, May, 1887. Translated from the French by HERMW JACOBSON. 
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use larva of insects, and especially small fresh-water shrimps, which, as 
we shall see, form an exceedingly abundant article of food, particularly 
in winter. 

When, in the year 1882, I visited the Gremaz estiLblishment for the 
first time, I was positive& astounded at the quantity of Daphnia i n  the 
basins, forming dense clouds in the water. But that  was in tho begin- 
ning of October, after a long period of fine and warm weather, during 
which these small crustaceans had had the chance to multiply a t  an  
enormous rate. I was, therefore, curious to return to the establishment 
to see how matters stood during the bad seasotl. Prom this point of 
view, no better moment could have been selected for my visit. Without 

.being exceptionally severe, the winter in this region has been somemhnt 
prolonged. Shortly before my arrival the thermometer had fallen to 13 
degrees below zero. On the day of my visit i t  was still 3 degrees below 
zero, and the basins, which had a feeble current of water, were covcrrcl 
with ice. The ice had been Lrokeu iu several places, and we couI(1, 
consequently, examine tho water underneath. 1 must Say that the 
Ddphrcim appeared to me to be jus t  as nninerous during the fine mi- 
son, which, however, is easily explained in water as cold as that i n  
these basins; but when we dipped out some of t h e  water from the bot- 
tom of the basins, with a sort of canms purse-net, we brought up in-  
credible quantities of h r v a  of tlre Chironoma and still more larva of 
the Xplbemera. The whole bottom of the basins seemed t o  be onc? mass 
of animal life. At  every haul we got a big clisli full of these Iarvat, 
which are an exceedingly valuable articlo of food for the young fish. 
T h s  water which is artificially prepared for the Daphnia ia, therefore, 
liliemiae well Ruited for the development of other small aquatic animals 
which can be utilized as food for young fish. 

But Messrs. Lugrin and duRoveray are not contented witli this ource 
of food. Alongside of the basins there are siiiall rivulets, artificially 
made, for raising small fresh-water shrimps (Gamnzarus p d e z ) ,  which, 
by a method similar to tho one employed for the Daplwia, are caused to 
multiply in enormous numbers. In  these rivulets, filled witli mater- 
cresses' and other aquatic plants, the little shrimps, which form 60 im-  
portant a part of the food of the trout, are raised. Every day the daily 
ration allowed to the fish is gathered with nets in B few minutes ; anrl 
it is ;t curious spectacle to  see this food given to the fish. The young 
trout come from all directions in dense Inasses. They vigorously attack 
the little shrimps, and do not allow a single one to get to tlio bottom of 
the water. No matter how largo the quantity of shrimps i t  ranislies i n  
a few moments. 

The Y O U I ~ ~  fish of Messrs. Lugrin and du Boveray thrive admirably 
OII this diet. Three basins, each having a surface of about 120 meters, 
contained about 70,000 fish of tliis year's raising, grouped according to 
size, and all in excellent condition. Proin thrir well-tlevcloped stoiriaoli 
end their finely-rounded forms, i t  will h! seen tliat these Y O U I J ~  flsh lirtvo 
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not only never suffered hunger, but that they liave always had nbnu- 
dant food of excellent quality. This kind of food, composed exclusively 
of insects and small crustaceans, is exceedingly suitable for these young 
fish 011 account of‘tbe large quantity of phosphate of lime which it con- 
tains;’ and this circumstance explains the rapid growth, and the ex- 
ceptionally fino and vigorous condition of the young trout raised a t  
Greinaz. 

It may be well to add that the profitable use mads of the small shrimp- 
streams will soon give way to a still simpler method of utilizing these 
sirtall crustaceans, 1 ) ~ -  procceding in exactly the samo manner with 
UapImiCC, i. e., the fish will be successively, or rather alternatdy, pnssecl 
from .om basin t,o the other, to consume a stock’of food previously pre- 
pared for them. By experiments Mr. Lugrin has ascertained that a 
h s i n  36 meters (114.8 feet) long, arid 3 meters (9.84 feet) broad, with 
an average depth of wntor of 40 centimeters (1.3 foot): mny contaiii 
20,000 young fish from eight to twelve months old, or 3,000 twp-year old 
trout, having an averago meiglit of 250 grams (# or o little more than 
oue-hnl€ pound). These 20,000 youug fish, or 3,000 trout, cou8uule 
about 10 kilograms (about 22 pounds) of small shrimps per day: or 300 
kilograms (about 660 pounds) per month. It has beon proved by  ex- 
periment that a basin having ths above-mentioned dimensions can pro- 
duce 300 t o  350 kilograms (GGO to 770 pounds) of shrimps, without a t  all 
in tcrfcrinp with the DnpTnzia, Nais, Limnma, iusect larvae, eta., which 
siiiiiiltaireously clevclop in the same basin. Under those conclitioris 
food will never bo lackiug. It is snfficieut to have two basins for oach 
lot of fish, so as to transfer them each mouth from oiie basiu to the 
other. 

Tho system employed a t  Qremnz is, therefore, excoedingly protitablo 
from an’ industrial point. of view. But i t  is specially destined to render 
~xccllent service in stnckiug rivers with fish. Doing o\\’ity with all dif- 
ficulty as regards food, it makos it possiblo and even oconolnical to 
Irecp the youug fish, interided for stocking rivers, for a certaiii time iu 
the basins fro0 from all dongor. Those young fish which, omiiig to tho 
lack of suitable or sufficieiitlg cheap food, had to be set out in the rivors 
a t  I very early age, beforc they had hat1 time to gaiu strength, may 

* 

- I_- 

‘ I t  is well known that tlio substance wvhjnl~ forms tho skeleton of insccta and 
criiett.zceans ie, with many spocics, largely oouiposoil of cal~i1reoi1s i ~ ~ f ~ t t ~ r ,  r L n d  i~ nx- 
c~odingly rich in phosphate of lime. It is probable that to this circiinistancu nuist 

attribntcd the results of Stoddart’s experirnonta: “ Throo lots of young tront wore 
Placed under absolutely ideut,ical couilitious; 0110 lot was fod on fish, tho W O C O ~ ~  on 
A?waZidn and mollusks, and tho third oxolusively on insects. A11 tho fish of the lwt- 
mcntiomd lot developed m~icli qnickcr than thouo of tho others.” Iu England insocts 
are also oonsiderod excellont food for young trout. 

PTl~oso are the dintousious ailoptod for tho now besins of tho Gremas ostnb1iel1- 
monk, tho projected onlnrgomont of wliicli coutomplates tho creation of 13G enoh 
basins. 

310 kilograms (22 poiinda), dry meastire, of sinall slirimps represent about 7 litres 
(about 1% piute) of liqniil moamre. 

Bull. U. S. I?. 0. 87--14 
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now be safely left in the basins till they lmve grown stronger. When 
several months old the young fish is already vigorous; it knows how t o  
flee from danger; i t  is, therefore, better able than younger fish to csctlpe 
numerous accidents and causes of destruction. Rivers may, therefore, 
be stocked with much greater prospect of success; aqd i t  may safely 
be asserted thati 3,000 or 4,000 young fish, ten to twelve months old, 
are iufinitely more raluable for stocking a river than 10,000 or 16,000 
very young fish, which, not being strong enough to bear the change 
from tlic basin to the river, often perish in large numbers when placed 
i n  the river, where they become an easy prey to older fish living iu the 
same waters. 

This opinion is at  this day shared by the vast majority of piscicult- 
urists in Great Britain. Nearly everywhere in England and Scotland 
i t  is considered t h a t  the best young trout for stocking rivers are those 
which are about a year old, and which for this reaaon are called “year- 
lings.” 1 

These young fish are strong enough to seek their food, aqd conse- 
quently to avoid the principal cause of mortality in young fish, oh, 
inanition; they can easily be transported, and will bear a change of 
water without difficulty. These young fish cost, it is true, considera- 
bly more than others, but as the final expense is much less, arid tlie 
result is much more prompt anti certain, there is an absolute advantage 
in using them for stocking rivers. 

There is only one point in the system which leaves something to be 
desired : If’ oue operates on that large scale which is required for stock- 
ing an entire river, it involves considerable labor to assure the feeding 
of the young fish with artificial food. As the animal is, so to speak, 
made (luring its early age, and as during this period its assimilating 
organs acquire their streugth and their power of absorption, :L young 
fish which is insufficiently fed not only grows very slowly, but will uerer 
become :L fine fish. It has been ascertained long since that if, of young 
fish of one and the saiue hatching, one portion is inimetliately placed i n  
the river, whilst the other portion is kept in basins ;tnd fed with ex- 
treme care, tho first will, aftm a short while, be twice as large :is tho 
second, because they have foot1 which is better adapted to their needs ; 
only, tlie losses among those mliicli have been kept in basins will not 
be as largo (unless the circumstances are p:irticularly uufavornhle), 
wltilst the mnks of tl~oso mhicli Ir:ivt? been placed i n  tlie river have 
often becii thinned to such an cxtcrit as t o  leave hardly my. Tlicy 
have fbllen a prey to water-rats, perch, pike, and even to older trout. 

Thanlts to  the system of raising employed by Messrs. Lugriu and tlu 
‘Tllis terin is really applied t o  fish which i n  many oases are from 10 to 14 U l O l l f h  

old. I’rec*ticcdly sjionking, tho ago of 3 fioh is coiint8cd froin tho dato when i t  bogiucl 
to oat, :md not, from tho  date mlieii i t  W;IR Imrti. Thou, e trout of 18871s :t lioli which 
cornuicuced t o  mt, ill Fubriiary or Mnrcli, 1887, although i t  may posoibly have boou 
boru : h n t  Iho I X I ~  of tho ycur 1886, ant1 not 111 the boginning of 1887. 

BULLETIN OF THE UNITEb STATES FISH COMMISSION. 
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Ro\.era.y, all tliese inconvenieuces disappear ; kept in basins, protected 
against all danger, tho young fish, abundantly fed on live food, develop 
as well if not better than under natural conditions, without, involving 
any serious expense for their food ; and wheu the suitable moment lias 
arrived, they cau easily be transferred to the waters for which they 
are intended, without running the risk of losing mauy. 

It is therefore yrmtly to be desired that the administration should 
al)anclon the use of very young fish for stocking rivers (as they are 
nearly all dooniod soon after they have been placed in the river) and 
giro the preference to fish ten or twelve months old, which, as is 
stated above, have yielded the most Satisfactory results in England 
and Scotland. 

Messrs. Lugriu and du ltoveray, convinced of the advantages of their 
tlystein, propose, a t  their own ex1)ense, to stock a water-course wvhicli, 
being subjected to special supervision, will enable them to mnke au 
absolutely convincing experiment. 

62.--REPO&T ON THE P J S C I C U L T U R A L  ESTAIILISHDI[ENT O F  
P J E D B A ,  A&AGON, 8PAJN.* 

B y  F. RIUNTADAS. 

All persons who devote themselves to practical pisciculture will re- 
member the change of opinion which took place some ycnrs ago, owing 
to the weakness of mauy persons whose experiments ~ ” ~ e i l  f‘ailur t w .  

Our Accliinatizatioii Society, Iiowevw-, has never allo~~~et2 itself to 1io 
influenced by the “piscicultural malaria;” it has always stood firin arid 
preserved its faith in the future; it well understood that the discoverg 
of two fisliormen of the Vosges Mountaius could not become nicrely a 
subject of curiosity or pleasure. It is true that B large number of 
ainateurs have taken a wrong road, but niauy others 11nve Ibllonwl t lw 
right road, and have made marked progress in the snccessful iiietliotl 
of raising salmou. 

From the momeut that the question of raising large quaiitities of 
Young fry and young trout was agitated, i t  became ~~ecc~ssary to pay 
attention to many different circumstances, and not to forget thd  cost of 
raising fish; for the problem is to derive 80m0 profit from the new in- 
dustry, and, according to Mr. Larhaletrier’s expression, ‘‘ to m:ike inouey 
by pisciculture, and not pisciculture by money.” 

All tlie methods of artificial feeding are expensive and, what is wnrso, 
not eritirely answer tho purpose; i t  therefore became necessary to 

h d  and u,se iiatiiral eleuents. In short, it became necessary to give 
the young trout whet it needed. 

* 11upport 8iir l’c:lablissemriit de piscicitlturc de ~ r a , q o a  (Espzgne) .  Froin 
I j U h l i i c  wienswl  de In Soci&U’ itationale d’Acolinintntio,c de li.1’atiee, 4th series, Vol. IV, 
No. 8, August, 1887. ~ ’ I Y L I I ~ I Z L ~ O ~  fKolt1 1 IN I ~ I I C I I  by ~IIGIZMAN JACOIMON. 

_______ ___ - - I _ ~  _I_ -- -- 



212 BULLETIN OF THE UNITED STATES FISH COMMISSION. 

I Imd read in the Treatise on Pisciculture, by our latch colaborer, Mr. 
Carbonnicr, that in places where the fresh-water shrimp (Q amnarus 
Pulex) is produced the raising of salmonoids was easy. I ransaclied rny 
waters for these precious crustaceans, and, having found them .in con- 
siderable quantities i n  the sources and along the course of the Devil 
ltoclr Brook (IWkz del Diublo), I went to work and had my first rearing 
basin constructed. It was a cornplete success, and I had the honor to 
report i t  to thc Acclimatization Society, which rewarded me by one of its 
medals. My young fish swallowetl the little shrimps with the greatest 
tlelight, and seemed to care very little for the coagulated blood wliicli 
was g i l w  to them i u  accordance with the instructions of tlie majority 
of tiwtises on pisciculture. 

lCrcr sinco my first season I have used nothing but small shrimps 
lor feetliug my gouug trout, whicli grew amazingly hst .  This method 
IVV~LS followed during the first eight months. Later they found in the 
large basins (besides myriads of s111al1 shrimps) tadpoles, gudgeons! and 
(XI w.fis11, of  wliich they are very fond, cspecially during the shedding 
pcr.ioc1 of these crustaceans. In  a special coinpartment I tried choppetl 
meat (triutton, rabbit, etc.); but when I found that the carnivorous trout 
diil not develop any quicker than the ichthyophagous ones I fed all of 
tliciu on fish aut1 crustaceans. 

'l'he enemies of the young fish (water-snakes, water-oueels, water-rats, 
etc.) committed great ravages in my open-air basins; and, with a view 
to prevent these raveges, I had a basin constructed of' cut stones, 10 
nieters (32.8 feet) long, 1 nieter (3.25 feet) broad, aud 50 centimeters 
(1.64 feet,) deep. The whole was covered by a small l~ouse with windows 
protected by gratings and a very close net-work of wire both down a d  
up the stream. 

1 % ~  experiment had a twofold interest, viz: On tho one hand to keep 
away the eiieiiiies of the young tish, end on the other to  prove the sue- 
cessof my method of feeding the yozing fish after the umbilical sac: had ' 
been ;Ibsorbed. This twofold object was attained, and 1 am enabled to 
state t]int not only was the loss smaller, but tlic young fish Irept in tbiR 
basin developed more rapidly tliaii the others. When, in September, 1 
trallsferrcd the young trout to more extensive waters, tJioso which hiid 
come from the stone basin gained on the others in every respect. 

111 places where there is clear and cool water contttining some lime, 
and where the fresh-water shrimp rcproduces naturally, I have dis- 
covered the be& inethod of raising salmonoids. It therefore gave me 
great pleasure to read that at tho Gremaz establishment Messrs. Lugriu 
a1lddi1 Roveray had succeeded in solving tlie problem of raising young 
fish by the same means which I had ernployod here, and which I hat1 
descr.ihed in t h e  report which I had the honor to submit to the Accli- 
matizatio~l Society in July, 1872. 

Tho closer we follow natiire, t h e  more certain we are of siiccess. It 
may give ;In artificial ldeasure to see a few young Brsh in a h;,tcliing. 

' 
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basin and to wtbtch the absorptioii of the umbilical bag; sonie of them 
niay even be kept for some timc on more or less cxpensive artificial 
food; but when it comes to pisciculture on a large scale, when the 
objoct in view is to stock large sheets of  water, these means are insuf- 
ficien t. 

I: well remember a long conversation I hod with Ca,rbonnier. He 
told me in a firm and convincing manner that, as I had on rug prop- 
erty at Piedra a water-course, which was always cool and limpid, and 
whioh had a considerable fall, 1: should abandon t h e  Coste and all sim- 
ilar apparatus, and use the Jacobi box, placiiig it to half its h i g h  t in 
t h e  water (natural method), and, as I had large quantities o f ~ s m d l  
shrimps, to  give my fish small shrimps (natural food), and not think of 
any other food. I: followed his advice, and my season of 1871J72 W:LS 

so remarkable that the Acclimatization Society rewardcd me with the 
large gold medal a t  tlic public session of April, 1873. 

Prom 1572 to 1S74 1 lived in Prance-two years lost to lily piscicult- 
ure. On my returii I l~ad to  bugiii over again; but as I felt sure of 
niy mcthotl, I again set to morli, and ~ i i y  esbablislinient soon reilched 
the high state of perfection which i t  had occiipied prior to my visit 
to France. 

The stoiio basin (mentioned already in m y  report for July, 1SiZ) 
provet1 :i great sncces8. I t  produces oil an average 1,200 trout every 
ye:Lr, :ind the open-air bilsins contain yolnig fish by the thoiwwd,  inoro 
or less, accortiing to tlio zed and tlio eEorts of tho various fisherriicii 
in wlloso ch:irgo they are. The food is al\v:tys the same during the first 
two ~l~oiiths, c;iu:~11 slirilnps assorted, fiirilished two or three tiuius :L 
day ; Inter, small shrilnps such as arc gathered with suiall purso.nct 
attaclled to tho end of a stick, a t  the sources of brooks, aud i n  the liirgo 
basins; for these crustaceans multiply wherever the water of the Devil 
Rock Brook is found. 

Although trout placed in rivers consume an enormous quantity OP 
these small shrimps, a great mauy reniain attached to cresses ant1 other 
aquatic plants. The positively prodigious quantity of sinall shrimps in 
the lake, t he  sources of the brook, and the large baains has so far not 
:tllowed we to think of raising thesa crustacesrls in the rivers, aiid siives 
tho trouble of transferring the trout alternately from ai1 exliaustcci river 
to ouc still containing inany of thesc small shrimps. 

Our young fish remain i n  one place froin Marcli till September, and 
they arc fed two or three times day, as their needs seein to require it; 
and it is 3 curious spectacle to see t t m n  in d e ~ s e  inasses pursning ttioir 
living prey. The quantity of sinal1 shrimps given to the fish two or 
tlireo t i m e s  d;iily weighs ti IriIogr':1111~ (db011t 11 pounds). Having care- 
f111ly counted the nnmber of s h r i i n ~ ~ s  coiitaiiied in 5 grams (about one- 
sixth ouiice), and foulid this nuinber to be 672, the totitl quantity of 
dirirn 1)s fed to tho  fish in a dingle day is not less tirau 673,000, or 4,704,OOO 
per week. 
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The importance of the fact that this food is furnished free of cost will 
easily bc understood; and the circumstance that it is quickly distributed 
all over the basin renders it certain that all the young fish will get their 

One-third of the food is served to the trout in the stone- 
basin, where tlie trout of the season of 1886 may nom be seen. Such 
is the result of confining the fish for sixteen months. 

No sun, uo vegetatiou, no hiding-pIaces, no quiet retreats aloiig the 
banks; and in spite of these conditions, which a theorist would con- 
sider disadvantageous, these trout measure 18 to 22 centimeters (7& to 
8: inches) in length. And to what is this owing 9 Simply to the abun- 
dance of food and tho impossibility OP finding hiding-places. The crus- 
taceans are devoured as soon as they are put into the basin, as there is 
no place where they coulcl hide. It would bo hard to find yearling 
wild trout as strong and fat as those which have been confined in the 
basins ever since t h e  umbilical bag has been consumed. 

8ince tho month of October last, tho piscicultural establishment of 
Piedra has been rented by the Government. At  this time there may 
be seen in the raising-basin thousands of this year’s trout which 
have already reached au average length of 7 centimeters (2% inches). 
These basins s w a m  with crustaceans, and nevertheless the three daily 
rations are never omitted. If one asks tbe fishermen as  to the liarvest 
of small shrimps, they invariably answer: (( The more we take, the more 
there Becm to be.” 

If the Government will construct inclosed basins on the existing 
model, i t  might try to acclim,ztize exotic species without fear of hy- 
bridization, which is au important point. 

Mr. Baveret-Wsttel points out the way to restock the rivers, not only 
with young fish, but also with trout 8,10, and 14 months old, as is dono 
in Scotland with those called ( L  yearlings.” I entirely agree with Mr. 
Rareret-Wattel and the Scotch pisciculturists. If there is war, soldiers 
should be sent out, not babies; it is not the number which assures sue- 
cew, b u t  the age and valor of the soldiers. Leaving this figure, which, 
however, shows the reason for employing t‘ yearlings,” I venture to 
assert that if this system gains ground, the old system of stocking rivers 
should also be abandoned a t  Piedra, and the new system introduced. 
There will be no lack of food for the “yearli~~gs,~’ for in digging out 
new ponds fed by the Devil Rock Brook it will be found that after 
two months they will be Bllccl with cre88cs and other aquatic plants; 
and underneath these planto large numbers of small shrimps will bo 
fontid, a8 has been the case in a11 the ponds which h a w  been dug, where 
marry inillions of these small crustaceans are capght every year. 

111 ~ o m e  places where the water freezes, the reproduction of the CIW- 

tacenris is possibly suspended for Borne time. P can uot stnte this with 
absolute certainty, for I have iiot had occasion to ~nslte the necessary 
observations; but it scctiis to me that ice would uot fiivor reprotluc- 
tion. In  the lake aut1 iu the Devil ltock Urook tho temperature, e w i  

. share of food. 

, 
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during the severest winter weather, never falls below 500. This is 
realiy 3, spring temperature, aiici I h.ive wit11 my own eyes seen sua11 
shrimps reproducing in winter as well as during the otb& seasoris of the 
yew. I doubt whetlier there is any otlier place :ts highly favored by 
nature for raising salmonoids, and itlso cypriuoicls (tench, barbel), and  
crawfish. 

Where the siuall shrimp is not fouud atid the witter corititius particlos 
of lime, attempts should bo made to introduce i t  and favor its repro- 
duction. 

53.-AMERICAN SILVER I’EHCII, O R  CALICO HAWS. 

B y  GILBERT DUCLOS.* 

M. Ernile Bertrand has recently sent to the Fish Culture Establish- 
ment of the Zoological Qarclcn of Acclimatization a number of Ameri- 
can silver perch, or calico bass (Pon~oxys spnroides), born in a pond be- 
longing to him in the vicinity of Versailles. 

The reproduction of this species in 1SSS was very consi(leri&ble, for 
uot onlg t h e  three-year-old fishes, but even those born in 1887 have 
yielded a11 enormous number of eggs from which young calico bass were 
developed. The three-year-old fish living in M. Bertraud’s pond are 
now about 7& inches long and 2% inches deep. The first spawuing fish 
were imported directly from America. M. Bertrand bad 25 of them. 
On account of the fatigue of the voyage only two males and a number 
of femaIes survived. 

The spawning of the first year, 1887, yielded 11. Bertraud more than 
500 fry, some of which mere given to various inembers of the Acclima- 
tization Society; others were sold. The flesh of the calico bass strongly 
resembles that of our European perch (Peroa jluviatilis). After the 
epawning of 1888 M. Bertraud estimated that hu liad many thousands 
of calico bass. A t  the time of spawning, more than a hundred nests 
have been observed which have boon placed in water about 8 inches 
deep. Evidently this species loves heat. Tlie spawning places most 
bought after for the nests were the stone steps descending into tho pond. 
The water being shallow the steps receive the snn’s rays, retaining the 
heat to the advantage of the fishes. 

M. Bertraud, desirous to learn 
\Vhether the calico bass would thrive in impure Waters, placed a num- 
ber of the young in a little pool which received waters full of impuri: 
ties, and of which the temperature rose to above 77 degroos l?ahreUheit. 
I n  spite of these unfavorible conditions the calico bass have prospered 
and have increased rapidly. ~udiviiluals which were Q of an inch long 
in April, when they Were placed in this pool, measured 39 inches in 
the following August. 

*&a Porohu Argont6o d’Am6riqtio 011 Calico Bass. ]?“om Rovuo des Soieiioes Nat- 
urd108 Appliqu6es No. 1, Jsuuary 5, 1889, 1). 12. Trauslslted by Dr. 1’. H. Bean. 

The adult fish does not fear the coId. 

-- 
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The calico baks will be au excellent additiou to our waters, for iiot 
onlyis itveryhardy but also verx fertile; besides, its rapid growth and 
the good quaIity of its flesh malie it RII altogether desirable species. 
It will be very serviceable, also, as food for the 8aknoiaidm, on zccouut 
of its remarkablo fecundity. Its introduction iuto waters hiready 
stocked will cause no inconvenience, for, although it  is predeceoas, t h e  
calico bass has a mouth so small that it can seize only little animals, 
worms, small crustaceans, etc. 

M. Bertrand, desirous of propagating this very interesti u g  species, 
placed again this year a t  the disposition of the members of t h e  NationiXl 
Acclimatization Society some of the young. These young fishes mill 
be delivered about the month of April. 

54.-A HYBBID B E T W E E N  TlIE LAICE T R O U T  A N D  EROOIC T R O U T .  

B y  TABLETON I€. BEAN.  

The Penusylvariia Fish Oommissiou has been experimenting for some 
years, at the Corry Station, with hybrids between the h k c  trout,, 
Salveliitus namaycush, and the brook trout, 8alvelinus fontinalis. A 
very briel' account of the experiments is to be found in the report of 
that commission for 188G. Some fino specimens of these artificially 
procluced hybrids have been received by fhe  U. S .  Fish Commission. 
A large one measuring about 20 inches in length is apparently a male 
as the lower jaw has a small cartilaginous tip. The end of the maxilla 
exleiids behind the eye a distaucc nearly equal to the length of tho 
tmout. The scales are larger than in the brook trout and about equal 
in size to those of tho lake trout. The caudal is deeply forkccl, about 
a6 deeply as that of the lake trout. In shape the hybrid is similar to 
the lake trout, as, also in the general pattern of coloration; but the 
very iiumerouB spots on the sides are somewhat smaller arid il pdo 
lemon in color instead of whitish. The spots below tho niiddle liue of 
the body have a center of orange. The pectorals, ventrals, anal, atid 
the lower lobe of the caudal have a broad white edge. The veutrals 
and anal are a pale vermilion orange. The outer half of tho upper Bur- 
face of the pectorals is dusky. There is a narrow black liue limiting 
the white of the ventrals and R similar trace bounds tlie white of the 
anal. The ground color of tho sicks is greenish-olive. 'the sides of 
the head have numerous spots of lemon-yellow, some of them larger 
than the largest of those on thc  sides. The lips are yellowish flesh 
colored j the eye is golden, with a dusky border; the top of the head 
and back have some scattered vcrmiculatioiis liko thoso of the brook 
trout, but much less developed a n d  not so plentiful. The caudal and 
dorsals are spotted with letnou-jellow, like the sides. 

A smaller one, supposed to be a m;~lc, has the back slightly elevated 
as in old mala brook trout, but its caudal is forked arid it has the largo 
sce1c.s nucl peoaljar C O ~ O I X ~ ~ O ~ J  of tho hybrid, 
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54.-RESULTS O F  INVERTIGATIONU B Y  THE SCIIOONER GRAMPUB 
ON THE SOUTIIEICN MAOILEREL GROUNDS I N  THE S P R I N G  OIr 
1881. 

By D. E. COLLINS, T. W. BEAN, and RICHARD HATHBUN. 

The report 011 the investigations of the Grampus consists of three 
parts. The fir& is a iiarretive by Capt. D. E. Collins, who was tem- 
porarily in command of the vciwel, stating the objects of the cruise, 
the equipment for fishing and research, the tlirections and distances 
sailed, tho conditions of tlie air and water, the wovemeiits and catch 
of the fleet, the occurre~lc~ of mackerel :~nd other iiuportaut fishes aud 
of the food of fishes, tho success or failure of various lriiids of bait aud 
fisliing apparatus. Tho Cfmnipus, while cruising frcqnoiitly w i t h  the 
macl~crel fleet, mas engaged also in independent observations at  dis- 
titrices of from 20 to 75 miles in varions directious, ill\vays roturning to 
give the masters of fishing vessels any inforiiiation which might be 

- 

usefiil to them. 
The second part, by Dr. T. II. Bean, is devoted waiuly to notes on the - I -  

fislies, cetaceans, mid birds collected or observed duriug tho voyage. 
The account consists principally of observations on tho localities, movo- 

Tho third part, by Nr. 1Zicliarcl lhthbulr, i8 il Jlotico of the sniall 
siirfaco organisms tisken in tho tov neb, aud of' tho coilleiitsof mackerel 
6tom:tchs. The gciucral wccouu t of tho chitriWtol* : ~ d  distribution of 
the species was prepared by ilk. Ituthbiui ; tlie identification of ccrtaiu 
groups was Surnished by severid specimlists ; tho amphipods, schiaopods, 
Cuiiiaces, and decapods were referred to Prof. S. I. Smith ; the niodusoe 
to Mr. J. W. Powkes ; the mollusca to Mr. W. H. Dall; tho insects to 
Mr. 5. R. Smith. 

melits, sim, and food OS the 111i1~1ierol. 
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to  the Gulf of Maine, obtaining as much inforrnatiou as possi1)lo of the appearance 
and mowmeuts of the mackerel, IllOIlhLld811, bluefish, or pther sea Gshos. 

Very respectfully, 

Capt. D. E. COLLINS, 
U. 8. Rsli  Commission Sc7~ooiier Granipue, Gloucestar, Mass. 

Prom the  date of receiving the above orders to the last of March, 
cold, stormy weather prevailed the greater part of the time, and hin- 
dered the preparations which had to  be made for the cruise. Xvery 
opportunity was improved, however, to fit the vessel for sea. On March 
24 the vessel was taken upon the marine railway a t  Gloucester and the 
outside of‘ the hull mas painted ; t h e  necessary painting inside, both 
below and above deck, hail been done while she lay in the stream, pre- 
vious to going upon the railway. All other necessary preparations- 
such a8 cleaning tho masts, setting up the rigging, etc.-had been made 
whenever the condition of the weather permitted. 

111 compliance with the following instructions we sailed from Glou- 
cester a t  7 p. m. on March 30, and arrived at Wood’s Holl 6.20 p. m. 
the next day : 

J. W. COLLINS.* 

U. S. CONMISSION OF FISH AND FISIIERIES, 
Jvaehington, D. C., March 24, 1887. 

SIN : I send you here with a list of instructions for your guidance on tho cruise, 
which you are about to  make, for observing the habits and migrations of the mack- 
crel, menhaden, and bluefish. So far a8 ia practicable, you will attempt t o  carry 
011 t thcso instructions. 

Wheu you have completed your preparations at Gloucoster for the cruise, you will 
proceed, as soon as the weather permits, to  Wood’s Holl, Mass., whore you cau land 
any material which you may have had on board duriug the winter for cod work, and 
that  you think will not be needed for the coming cruiso, or which might suffer from 
accident or deterioration if kept on board of tho vessel. This material should be 
placed in storage in the room assigned to  tho vessel’s use in  tho atore-house, and such 
instructions as are necessary for its preservation can be left with Mr. Atkins at the 
station. If you thiuk the wire hawser will not bo needed, that  could be put on shore 
also. 

Yon will take 011 board for use on the trip- 
( I )  The mackerel and herring gill-nets belonging to  the vessel. 
(1) The bait-mill and other apparatus necessary for preparing andnsing “toll-bait.” 
(3) Tho stern boat. 
(4 )  A snpply of small towing-nets, which will be forwarded to  you there. (In case 

these towing-not8 are not, at hand when you are ready to sail from wood’s Holl, it will 
scarcely be worth your while to  wait for thorn.) 

Yoti1 cruising-ground will be, gonorally, betweeu Cape Natteras and the Gulf of 
Maine, and should be mostly in proximity to  tho mackerel fleet, and you should con- 
tinno with i t  a8 a rulo, so that you may obsorve tho work of tho vossels and bo able 
to  record the appearance or nou-appcaranco of fish in  the locality whero the floet is 
working. 

It will, Iiowever, bo dosirahlo for you to  mako oxtended observations, independent 
of the fleet, by ruuning 26 to  76 miles, or oven mom, away from it to  look for mack- 
orel. In ciirryii1g out this clause of your iustruotious, you will, of coursc, liavo to  be 
guidrtl 1:rrgoly by circuinstances aud by your own judgmont, sinco i t  is irnpossible t o  
foratell tho precise conditions iindor which you will havo to  work, 

* C q t  J. W. Collins was officially in comutanc~ of tho ‘Grampus, but important 
cliities inatlo it Jicccss:try for liirrt to bo in Washington, and Capt. D. E. Collins wile 
placed in  comaiacd pro tern. 
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1 Sllggcst, h ~ ~ y o v o r ,  i l l  ( j ~ y o  yon :wrivo 011 tho Linhiiig-grouiiil itorth of tIattoras be- 
foro any meclturol are soou by th.0 tishing vessels, that you run some distance south or 
sorltho:Let of tliow. a i d  sot gill-nuts, if tho weathor pcruiits. And it m:ly be :I good 
pla11 to sot gill-nuts whore the iuackorcl vossels are, if thoy have not soon fish. By 
doiug thi8 yo11 may get the first trace of tho fish :%a thoy approach tho CO:LHL. . 

Idator, whoii tho h o t  gots to  work, it will be well for you to leavo it occrbsionally 
to PIIII from 25 to 75 miles farther north, Ret nets e t  night, aut1 also try "toll-bait" by 
day, to awertain if tho fish. are moving fastor then tho flout. Also, when tho floot is 
worltillg iushore, you can run offshoro 25 or even 75 milos, and t ry  tho srmo methods; 
or, if the floet is offshoro, run in. 

B y  doing this nuti Itooping a careful reoord of your work-such as the niimbor and 
binds of ucts set, at what distanco from tho surface fish were most plentiful, tho 
depth thoy wore sunk, the occurronco of and apparent abundsnco of fish, tho rela- 
tivo hizo of tho ruackorol as compared with those taken by tho floet, tho uuniber of 
trials mado witti toll-bait, location of same, results, otc.-you will add much val- 
ur~ble informatiou to that we now have. 

III this connection let me soy that  i t  will bo desirable to  give the fisliormou any 
iufoml:btion that  may result to  thoir adval1toge ; always, howover, keopiug a record 
of tho fwt, tho uauio of the vessol, @to., 50 which this information is imparted, and, 
80 far as it comes to your kuowledge, :I record of the rosult. 
I tliiiik it will iilways bo dosirablo, qfter making indnpendent researches, to return 

to  tho fleet without too much itoloy, so as to keop open communication with tho 
\'essels and closely watch their moveinouts. 

IIoviug openod oomnlunicatiou with tho fleet and learnod somothiug of its move- 
luonts, what, has been accoiuplishod in your absence, etc., you can theu mako auothor 
cruiso 011 your ow11 account, if you seo fit. You will always bear in  mind that  any- 
thing you can learn illdependout of the fishiug vossels will be much more valuable 
thiiu. the information gained simply by watching thoir ~10voment8, although tho lat- 
tor  is too iwportaut to bo uoglocted. 

It will not, of course, be necessary that  trials bo made very close togother, and for 
results I think you will have to  depend largely upon gill-nets. Trials with " toll- 

. h i t  " mado at distance8 of say 15 to 25 milos ought to be near O Y O U ~ ~ ,  while gill-not 
@Xporimunts could bo wado at lougor distances, say 25 to 75 miles apart, as oircum- 
st:bncea Beom to dictate. 

In  carrying on your work it is desirable that you should observe the following 
Qothods: 

(1) Keep hourly record8 of tho temperature during the day, and note the tempera- 
ture every two hours at night, whenevor -practicable; a180 to Continue to record, 8 8  

5'011 have boon doing, the height of barometer aud condition of tho weather, state of 
tho Boa, kind of sky, otc. 

(2) Note carefully tho hours when mackerel appear aud disappear, a t  night or 
Obrwiso, wllethor yon may be in  a flout or at a distance from any fishiug vossols, 

(3) When iu a fleet, oither in  harbor or otherwise, obtain all possible information 
in regard to tho appoaranco of m:iclcerel, as observed by tho fishermen. Tho [late, 
looality, abuI1tlanco of fish, nuiuber of vossols prosout a t  tho Litiio, au(1 tho oatch (as 
nearly a s  it (:all bo obt,ained) should bo ascertained a n d  rocordod. It will a160 be de- 
'irnblo t o  writ0 doxvn tho obsprv:btiolls of tho fishormen ou t h o  ntovoluorlts of tllo 
Qackorcl, :b[l,l got froin thou] stattmenti of opiuioil os to tho i i~l l i ionoo tho woathor 
and wiu& llavo oll tile Inovomouts or  on the :Lbuu(l:buco of fish. Those data and 
atlmr facts CDII bo ltopt ill a book separate from tho log-book. 

(4) Note tho :hppoarolico aud aplxoximatu iiunibors of sea-birds, such :IS gulls, gall- 
llag(1ons, j;sgors, ete. 

( 5 )  Wbon iu a float, noto tho uumbors of vess~ls  in  sight and the area of ground 
covor; that is, the dietauoe from one side of the fleet to the other in  an east and 

the diroctioii and rapidity of thoir tnigratious. 

. 
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w e d  clirortion, and the ~ ~ ( i i n o  i n  :I i ~ o r t h  :uld soiith dirootiou ; albo note ailditions to 
tho floet clnring tho clay or cleparturos houi it. 

(6) Wlicri inakiiig records of tho prcseiice of vessels, givo your position as near as 
practicablo (by doad reclco~~iug or by obsorvetion) and state whether the larger par t  
of tho fleet is north, south, ca’it, or wost of you, :&nd :bbout how far off the most dis- 
tant  vesscls arc. This will dcfine the positions of tho floct and show tho ground i t  i s  
working over. 

(7) Note all movements of the floe!, whet,hor working uorth or south, east or west, 
and the distanco passed over oach c1:iy or night. 

(8) Note the number of seine liiiiil~ iuacle by the vessels in the fleet, on oach day 
you are with them, as far as pmcticablo, and tho percentage of “water hauls ; ” 
also tho iiuniber of vessels getting fish. When yon learn thonamo of the vessel note 
that  also, and tho  quantity of fish tdcon. 

(9) Note the nnmber of vessols loaving tho ground for market on any day, and 
their names if yon kuow thorn. 

(10) If you see differences in tho size of tho fish of various schools, on diEeront 
tlilys, n l w a ~ s  record tho fact, and when practicable give the extroiue and sversge 
lengths ; also, whoii practicable, t h  rolativo numbers of malos and fomdes. 

(11) If you soe sohoolsof fish (‘ cart wliocluig,J’ iioto whethor they are going against 
tho snn (from right to  loft) or vice versa, and also what they appear to be feecl- 
ing upu .  
(12) In sotting gill-nets, i t  will bo well, if tho woatlior j s  favorable, to  sink them a t  

clifrcrrut depths; say, for inahnor, from t h o  nonrsurfacc (onoor two fathoms bolow) to  
ton  or fif‘tocn fathoms deep. Ncts with 
i1itTcrcnt sized mesh shonld be put out so as t o  catch any fish that may bo in the 
vicinity. 
(13) 111 rogard to  tho use of the towing-nets, i t  is considorcd important that  tow- 

i n g ~  ~houli l  bo made in tho rnorning,-tst noon, and at evening, and tho Inatori:d con- 
tained i n  C:LCII collection sliould bo proporly prrsorvcd in  hrparato bottles, and bo 
Iabelctl with the (late, locality, and hour at wliieh O:LCII wasobtaiued. I f  this i s  care- 
fully atleridccl to, i t  will givo us iriaiiy d;tIa i u  regard to tho  food of t h o  m:tckorel in 
t h :  early part or  thd soasoil. I t  may also bo dcsirabie to  preserve the ston1achs of 
a few rnaokorel and samples of ovarios, proporly labeled, as you obtain them from 
dlty to  day. 

(14) Tho appoerance and abundance of menhaden, blusfish, or other species should 
br. notod, and specimens of any that aro capturcd should bo snvod. 

(15) AH opportunity offers i t  will always bo desirablo to nialro trials with liarid- 
I~IICFI frorri comparatively shallow water down to  dopths of 161) fathoms or nioro, mid 
a rocord of t h o  trials should bo made with position, the depth of water, the nuniber 
of lincs used, kind of bait and time spent in fishing. I t  will also be desirable to  pre- 
servo specimens of strange Gsh that  are caught. Tho possibility of catching tho tile 
fish, in depths from 76 to 200 fathoms, renders i t  especially important that  trials with 
hantl.lines should be made whenover opportunity offers. 

(16) Should you have a good chance to  kill porpoises, particularly especies rcmark- 
able for fino white spots, i t  will bo propor to  capture specimens. If you can not 
proservo the  body cut off the head so tha t  the skull may be saved. By consulting the 
figures of the Cetacea given in Mr. Trne’a paper, poblishcd in Fish Commission lie- 
port for 1883, you may be able to  identify tolerably well any animals of this kind you 
may 11avo a chance to get. Tho common sea porpoise (Delphinus dslphis) is not espe- 
cially valuable. If yon can capture a killer (Oroa) it is  very desirable to do so, and 
bring the specimen in  the ship t o  Washington. 

(17) I t  is important that  tho Commission should bo in possession of all available 
knowlodge looking toward the  safety of life and property employeu in the fisheries. 
Thorefore, if a suitable opportunity occurs to  test the drag you have on board, i t  will 
bo’propor for you to UBO it in accordance with instructions containod in 11 provioue 
letter. 

Gut speciniens of “feed ” when pr;wticablo. 

Noto in what part of t h e  nets fish am taken. 

Save sharks or their heads. 
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(18) When arriving i n  port, to1ogr:iph your w r i v d ,  a n d  if y.011 Lave specially vdn- 
able specimons on board, wiro the facts. If’ you learn anything iiiiportrant rolattivo 
t o  the nio~emeuts or abundance of fish, give the facts t o  tho hssocintod Press agent iu 
any pnrt yon may vigil. 

Very respootfully, 

Cnpk. I). E. COLLINS, 

We remained at Wood’s Holl until April 3 the weel,her i n  0110 nieaii- 
time being stormy and boisterous. A t  2.10 p. in., on tlie above date, WC? 

got iinder w:~y to beat out of Vineyard Sound, but a t  4.30 p. IU. tniehored 
:It T a r p d i u  Oove, where there wore two ~chootiers of tho mncberel fleet, 
Wliiclt were bound to tho  soutliorn fishing grounds. On the uiorning 
of‘ thc: 4th we left Tarpaulin Covo with a niotlorato southwesterly wind, 
mliicli increased to a strong breeze in the l i~tter p r t o f  thoday, antl caused 
:i sltarp, choppy sea. We therefbro went into Newport Harbor, where 
we arrived before noon. A t  Nowport tliere wore nine or ten schooners 
of the mackerel fleet waiting a favorable opportuuity to make their pas- 
sage to the fishirig grounds. 

We sailed from Newport at 3.30 p. m. April 5, with a fresh north- 
Westerly wind, which increased toward evening ; outside of the harbor 
W e  mc?t with a sliarp sea corniug from the southward, aud, although 
10 reefed the mnins:bil, tho ~ e s s e 1 ~ s  tlecli was filled with water niost of 
the time tlluring the night. At  L p. 111. on thk following day we S ~ W  
Buroegat light-house bearing west 3 north. The w i d ,  in the inenn time, 
h d  inoclcratod considerably, and during the evening of tho 6th all head 
Sails were set. We ran along the co;tst, passiug Five Pathoni Bank 
ligh t-ship at 8 p. m., being about 4 miles distant from it. 

prom this point we steered for the fishing grounds most generally 
reRortcd to by mackerel schooners a t  this ~3ea~on, itud wliioh are em- 
brac:etl within tlio parallels of riortli latittitlo 37 to 30 degrers, and be- 
tween tlie meridians of west longitude 74 to 750 38’. lt will, however, 
bo 8een iu subsequent paragraphs of t~iis report that our resenrc~ies 
were extended over a m17ch larger area. 

April 7 began with fine clear weatlier antl moderate sonthwest wind, 
h t  a t  0 a. In. the wind veered suddenly to north-nortlleast, although 

~ e a t l i e r  continued clear antl tho sen smooth througtiout the duy. 
hi the niorning two mackerel schoorters were in sight steerilig to the 

801tthward. we pan in that direction also until 9.40 p. IL, wheii tlie 
light Nails were taken iti, the head Bails hauled to windward, and the 
vessel was hove to on the starboard tack  

During the day we saw several sinall flocks of sea-geese (Phalaropes) 
and OocasionaIly a gannet. 

There mas a fresh north-northeast breeze anti clear weather on the 
following day (April 8). A t  Ci a. u1. a fleet of twenty-four sail of mack- 
erel schooners was seen to tho nortliwost of us, We filled away and 

(19) Report briefly by mail the result of your work. 

J .  W. COLLINS. 

U. S. Tish Commission acliooiaer Gyampus, Gloucester, Maass. 
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stood in that direction. When near the center of the fleet we hove to 
ancl waited the approach of several of the vessels which were steering 
for us, and the captains of which mere apparently anxious to communi- 
cate with us.  A little later Capt. Eben Lewis, of the schooner Edith M. 
Bowe, came on board. Captain Lewis, who is well known as an ener- 
getic and skillful fisherman, ancl who was one of the first to sail for the 
fishing ground this spring, said he had been cruising for nearly two 
weeks, and liad sailed over the entire region from the position in which 
we then were (lab. 370 23’ N., long. 770  45’ W.) southward to the lati- 
tude of Cape Hatteras and eastward to the Gulf Stream. In all this 
cruising he had not seen any mackerel nor heard of any vessel getting 
that species. About ten days previously he had caught a school of 
nienhaden in his purse-seine nearly in the latitude of Body Island. 

During the afternoon several other vessels of‘ the fishing fleet spoke 
with us, and their captains reported substautially the same facts as 
given by Captain Lewis. None had seen any mackerel, nor had they 
heard of any being taken. 

During the evening the fishing fleet all headed to the northward. 
We beat to windward also about 6 or 7 miles, arid at  1.34 p. m. hove 
to and threw out 6‘ toll bait” for mackerel, but did riot succeed in en- 
ticing any alongside. The trial was corrtinuecl for forty-five minutes, 
when we got under way and ran southward a distance of 22 iuiles, where 
we agaiu hove to, and made another attempt to (( raise 77 fish with L L  toll 
bait,” but with t h e  sam.e result as before. We also put out hand-lines 
for bottom fish in the same position, but caught nothing except spiny- 
backed dogfish. In the evening we hove to under the mainsail, all other 
sails being taken in, and sot one herring and one mackerel gill-net; 
the former was set at the surface and the latter sunk to a depth of 24 
fathoms. The main-boom was guyed out so that the vessel made a 
square drift, and the nets were set a t  a swing” to windward, the inner 
end of the warp being fastened at the mainmast. The position of the 
vessel was ]at. 370 04l X., long. 740 37’ W. 

April 9 the weather was fine and clear, with a moderate easterly 
wind. The nets were hauled a t  5 a. m.; six river herring, or alewives, 
mere caught in the mackerel-net, and fifteen alewives and two mack- 
erel were taken in the herringnet, the average length of the mack- 
erel beiug 12 inches.” 

There were seven mackerel schooners in sight in the morning, tho 
ma.jority of them steering to t h e  eastward. Captain McParland, ofthe 
schooner Emma W. Brown, spoke with us. I told him that we had 
taken two mackerel in our nets. 

At 7.30 a. m. the small surface towing-net was put out and a consid- 
erable quantity of copepods (mackerel food) were taken in it. We then 
filled away and ran to the southward 15 miles. A man mas stationed 
at the mast-head to keep a lookout for schools of mackerel, but no in- 

* These mackerel were the fist taken of the ~cason. 
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dications of the presence of fish were seen, except a few gannets that  
were occasionally seen passing the vessel. During the remainder of 
the day, with the exception of the time occupied in trials for fish, we 
cruised back and fortlh in various directions, as is the custom among 
fishing vessels when they have reached the locality where it is supposed 
mackerel may be met with. A man was at the mast-head constautly, 
and it sharp watch was kept throughout the day, but no fish were seen. 
A t  G.20 p. m. a trial was made with ‘ 6  toll-bait 77 (lat. 360 45’ N., long. 
740 53‘ W.), but no results were obtained, although bait was thrown 
for more than an hour. We then steered to the eastward for a short 
distance, and at ‘i p. m. hove to for the night. 

On the 10th the wind was south-southwest in the morning, hauling to 
west.southwest in the latter part of the day; the weather clear and 
pleasa n t. 

At  5.45 a. in. began to throw 4‘ toll-bait” for mackerel. Put over cod 
haad-lines baited with salted menhaden. No maclrerel were caught; 
spiny-backed dogfish were in great abundance, and several of them 
wcre taken on the cod-lines. Our positiou was lat. 3G0 29‘ N., long. 
740 50‘ w. 

Therc were several fishing vessels in sight, but they were consider- 
ably scattered, 6ome of‘ them being 7 or 8 miles north of us, while others 
were as distant to tlie south, east, and west. Most of these vessels 
Were standing to the southward. At  6.45 a. m. the captain of the 
6nhoouer Ella M. Adanis, of Gloucester, spolie with US and asked how 
far mo had been to the southward. 

The surface towing-net wae put out this morning, but nothing was 
taken in  it. 

After completing the attempt to ‘6 raise” mackerel, we got under way 
and stood to the southward until we reached lat. 3G0 04‘ N., long. 7tl.O 

44’ W., where we hove to and w ~ d o  another trial for mackerel with 
“toll-bait,” but without success. 

A few sea-geese were seen during t h e  forenoon, but nothing else 
Which would indicate the presence of migratory .fish. 

A t  11 a. m. got under may and set light sails, steering to the south- 
Wnlrd, with a look-out a t  the mast-head. At noon we met and spoke 
with the fishing steamer Novelty, Oaptain Joyce, who inquired if we 
had beon far to the southward of tlie position we were tlien in. 1110 had 
6eeti 110 niaclierel himself, and had heard no news whicli might be con- 
sidered favorablu by the fishermen. 

we stood to tlio southward nearly 45 miles without seeing m y  indi- 
cations of schooling fish, and about dark hove to for the night. At  
that time ten or twelve sail of fishing vessels wcro near us, all of them 
ly ing  to. During the evening, went on board of the schooner Bertie 
EveZyn, of Gloucester. uaptsin McIntriro stated that he had cruised 
from the latitude of Five Fathom Bank, o.lf Delaware Bay, to the edge 
of the Gulf Stream without ewing auy rnscker01. 

. 



224 BULLETIN OF THE UNITED STATES FISH COMMISSION. 

Two of the vessels in the fleet put out their seine-boats during the 
evening, and i t  was evident that schools of surface-swimming fish had 
been seen ; but 1 afterwards learned that no fish were taken. 

The weather continued pleasant on the l l th ,  with a moderate to light 
breeze from west to northwost most of the day, dying away to a calm 
in the early part of the evening, and a light most-southwest breeze be- 
fore midnight ; weather pleasant and clear. 

At fi.40 a. m. me hove to to try for mackerel with L i  toll-bait," our posi- 
tion being lat. 370 22/ N., long. 74039/ W. A t  this time there were eight 
vessels in sight, and at  6.15 a. m. Captain McKinnon, of the schooiier 
MuyJower, of Gloucester, spoke with us, and said he had seen plenty of' 
fish in  tlie water during the previous night. We caught no maclrerel. 
Cod haud-lines were put out, but, with the exception of some spiny- 
backed dogfish, nothing mas tnlren. The trial for cod and mackerel 
lasted for iicarly an hour. A t  7.45 a. in. put ont small surfhce towing- 
net and towed it, for fifteen or twenty minutes, bu t  took nothing in it. 
During the forenoon me steered from west to southwest by south, going 
along from 4 to 5 knots. At  10 a. m. four fishing vessels were seen stand- 
ing to the westward. 

A few phalaropes were seen during the forenoon. A t  1.15 1). in. 
changed course to south 4 west and steered in t h a t  direction about 9 
miles. A t  2 p. m. saw six fishing V~SSGIS,  all stceripg southward. A t  
3.25 p. m. hove to to try for mackerel with " toll-bait,' in 23 fathoms of 
water (lat. 360 58' N., long. '740 49/ W.). No mackerel were caught in a 
trial of about forty minutes. Got under way again at  4.02 p. n1., head- 
ing to the eastward, and Boon after saw fifteen fishing vessels to t h e  ' 

eastward of us, maiiceuvring as if a school of fish were aeon. A t  5.25 
p. m. we saw the seine-boat of the schooner Duvid A.  fltory out loolciug 
for mackerel, but no fish were taken, as I learned when I went on board 
of that vessel. 

A t  6.16 p. m. took in all sa8ils excepting tlie mainsail. Hove to, and 
at 6.30 set two gill-nets from vessel (Iat. 360 51' N., long. 740 34/ W. 
by dead reckoning). 

At  5.25 a. m., April 13, we hauled the gill-nets and took in them one 
menhaden, but four other fish of that species which had been entangled 
in  the twine fell out into the water and were lost before we could reach 
them. 

Soon after hauling the nets the head-sails were hoisted and we stood 
to tlie northward on the starboard tack. 

At  7.45 a. m.'we spoke with the schooner Nellie M. Davis, of Qlou- 
cester, and Captain Malanson came on board of the Grampus. He stltted 
that he had caught 100 barrelsof menhaden inotio setof his purse-seino 
during the previous night. The principal part of the fish, however, ho 
tlircw away, saving only a few barrels which were salted for maakerel 
bait. Spcwiinens of tlie fish were secured from him, and we preservod 
thein in :dcohol. 
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Shortly after separating from the Nellie N. Davis we spoke with the 
schooner Robert J. Edwards, of Gloucester. Her captain reported see- 
ing menhaden abundant in the water during the previous night. 

Throughout the day on the 12th we worked to windward, making a 
northerly course. The fishing vessels in sight were going in the same 
direction. A t  6.30 p. m. all sail except the mainsail was taken in; we 
hove to on the starboard tack and set two gill-nets in  22 fathoms of 
water, our position being lat. 370 39‘ N., long. 740 52‘ W. 

During the 13th the wind was easterly, increasing from a moderate 
breeze a t  daylight to a very fresh breeze in the evening. 

At 5.20 a. m. 1i:iuled gill-nets. Only two butterfish were caught. 
After the nets were in we got uuder way and worked to the eastward. 
I n  the afternooti the wind had increased so much, being accompanied 
by a rough sea, that the mainsail and tlie head-sails were taken in and 
the vessel was hove to under the foresail. 

April 14 the wind conti~iuedeasterly, with a rough wa, during most of 
the day. At 20 a. in. we got under way and headed north-northeast 
close hauled by the wind. We continued in that direction throughout‘ 
the day, having a man stationed aloft to look out for schools of fish. 
The prevailing easterly wind and rough sea were considered unfavor- 
able conditions for fish to school a t  the surface. 

We saw 110 fishing ve~sels uutil 4.30 p. in. ,  when :I schooner was seen 
to  windward headiiig to the southward. Soon after four or five other 
fishing schooners were seen staiiiliiig towikrd us froin the southward. 

We made no attempt to “raise” in;tckerel with “toll-bait7? during the 
day, since tliere was little prob:ibility of attracting tliein to the surface 
With an easterly wind blowing. During the day we made an average 
course north-northeast (lunglietic) :tilt2 sailed :I distance of 45 to 48 
miles from the  psit8ion left in the moriiing. A t  7 p. m. the head-sails 
Were hauled to windward arid the vessel was hovu to  for the night. 

From the 14th to the 1Sth of April the weather continued fine, and 
during tbat, period we were almost constantly cruising betweeu pard- 
lels 360 20/ and 380 50‘ north latitude, and the meridians 7 3 O  50‘ to 150 

OU the night of the 17th, about 20 1). m. (]at. 300 45’ N., long. 740 
60‘ W.), two schools of fish were seen “firing” in the water, which we 
Nupposed to bo miiclierel. Gill-nets were seti in the immediate vicinity 
of those R C ~ O O I ~ ,  bat no fish were taken in them. The failure to Catch 
Hny specimens was probably due to the unusual aruount of phosphor. 
@cence, which caused the cets to resemble sheets of fire. With the ex- 
ception before named we saw no indications of scliooli~ig fish in our 
cruising during the period before mentioned. 

we were in almost ( M y  commuriication with vessels of the mackerel 
h t  betmeen the 14th and lstfi, and since the researches of these 
Rchowcrs extended over practic:tlly the whole area north of Hatteres, 
and the itiformation obtained of them was to tho effect that they had 

, 25‘ west lougitudo. 

Bull. U. 8. F. C., 87-16 
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seen no mackerel, the inference was that fish of that species were far 
from abundant np to the date mentioned. 

The remarkable scarcity, too, a t  this time, of whales, porpoises, sea 
birds, etc., which usually accompany schools of migratory surface-swim- 
miiig fish, arid the almost total absence of those forms of crustacea 
which constitute the principal food of the mackerel, had the effect to 
mako the belief general amoug the captains of the fishing schooner8 
that mackerel would be unusually late in their appearance off the coast, 
is, iudeed, they came on in any considerable abundance. 

April 18 began with an easterly wind, hauling southerly and fresh- 
ening as the day advanced, with falling barometer and threatening 
weather. 

A t  this date our supply of water was nearly exhausted,and the water 
still remaining in the tanks was so thick with iron rust that it w a ~  
nearly unfit for use. I therefore determined to run into Hamptorx 
Roads ror the purpose of filling the water tanks, since it was evident 
that I could do so without losing much time, as the weather would pre- 
vent investigation if the vessel remained at sea. We arrived at Hamp- 
tori Roads at, (3.20 p. m., and anchored. 

On the 19th there was a fresh breeze from the northward, with rain 
squalls. During the day the fishing steamer Novelty and three of the 
mackerel schooner8 arrived a t  Hampton Roads for shelter. In the 
eveuing I went on board of the Novelty to learn as much as I could re- 
garding the observations made by Captaiu Joyce, who has the reputa- 
tion of being one of the most observant aiid successful captains en- 
gaged iu the maclrerel fishery. He told me that he had cruised from 
near Cape Hatteras northward to the Capes of the Delaware and east- 
ward as far as the Gulf Stream. In all this cruising he had not taken 
any mackerel, a i d  he expressed the opinion that thcy were yet south of 
the region which had been passed over by the fishing fleet; he also 
expressed some lack of confidence as to the appearance of fish on the 
coast in considerable abundance. 

In  compliance with instructions, we lay a t  Hampton Roads until the 
32d of April; and 011 that day Dr. T. H. Bean, iclithyologist of the 
U. S. Fish Commissioii, joined the vessel to make the cruise with us, 
and we received on board some apparatus which h i d  been brought 
from Washington by Capt. J. W. Collins, who made a temporary visit 
to the vessel. 

Tlieru was considerable wind ou the 22d, increasing from a gentle 
breeze in the morning to a fresh breeze, with rainy, threatening weather 
in the latter part of the day. 

W e  got dnder way a t  10.35 a. in., passed Cape Henry at 3 p. m., and 
headed out to sea, close hauled by the wind on the starboard tack, At 
midnight hauled down head sails and hove to for the night. 

The weather was rainy and foggy on the 23~1, with a very fresh ,south- 
east by east to south wind. It was too rough to do ariy fishing or make 
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other observations. , At 9 a. m. lowered maiusail and hove to on the 
starboard tack, under foresail and forestaysail. 

A few seageese (Phalaropes) were seen toward evening, but, although 
the weather c1e:tred a t  5.10 p. m., no vessels were seen. 

The wind continued fresh from south-southwest to north, with a rough 
sea, on the 24tl1, until the latter part of the day. 

At  5 a. m. we saw a fleet of fishing vessels, most of them to the north 
of us, all lying to untler foresails. At  5.45 a. m. the schooners Augusta 
E. €Ierr.ick and Nellie M. Davis spoke with us. From them we obtained 
the information that several fishing schooners had caught small Fares 
of mackerel on the nights of the 20th, Zlst, and 28tl. As far as could 
be learned these fish were all small in size, and were incLrlreted at New 
York. They were taken i l l  lat. 370 25/ N. and lorig. 740 2V W., qiprox- 
imately. The fish wore caught in ai1 area of several miles in extent, 
and the position given above would, perhaps, be about the center of 
the region where the rnaolrerel were fouud. 

The wind having niodersted about J ~ O O I ~  we got under way a t  13.45 
p. ni. a:id headed to the eastward. A t  5.35 p. 111. hove to, to r i  raise” mack- 
erel wit11 “ to l l - l~ni t~~ (lat. 370 34‘ N., long. 740 2G/ W.), but caught noth- 
ing except dogfish. We then lowered and furled the foresail m d  set 
one inackerol and one herring gill-net, the former being sunk 3 fathoms 
below the surfwe, aud +,he upper cdge of’ the latter-flo:Lting a t  the top 
of the water. 

The nets were hauled a t  5.35 a. m. on the 25th, but nothing was 
caught in them. We tlwn got under may and put out the large towing 
net, which was towed for thirty iniuntes; a few young fish and a small 
quantity of copepods were taken i1.i the net. We then stood to the 
eastward about B miles, when we toctked ship and headed to the north- 
Ward. 

At  3.16 p. m. I spoke with the fishing schooner Howard Holbrook (let. 
3 7 O  45’ N., long. 740 06’ W., approximately), and soon aftor I went on 
board of her. Her master, O:iptsin Eeone, said that on the night of 
tho 10th of April ho saw several schools of fish “firing” in t h e  water, 
WNfiieb he believed to be large mackerel, but as none of these ash were 
taken ho could not be certain as to tho species. These schools were 
wen in let. 370 50‘ N., long. 730 13/ W., approximately. 

A t  4.50 p. m. we hove to  under foresail, the wind a t  that time blow- 
i U g  a fresh breeze, with tlirentening weather. During the night the 
wind blew a moderalo to strong gale, and the sea was very rough. At 
G.30 p. m. the foresail was double-reefed, and w0 lay to  under that sail 
during the night. 

There was a moderate gale, decreasing to 8 fresh breeze, during the 
forenoou of the 26th, with a sharp tumbling sea. At 12.50 p. m. we 
hoistcxl the head sails and mainsail and headed NW. by N., close-hauled 

the  wind. A t  thij hour there wero eight schoo~iers of the fishing 
fleet i l l  sight. At 3 p. m. I went on board of the sohooner Cornmow 
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wealth, of Glowester, to obtain information. At 5.30 p. m..we hove tu, 
to try for mackerel, and also put out  codfish lines. Excepting a few 
spiny-baclred dogfish nothing was talren. 

I had intended to set gill-nets in the evening, but there was too rnucli 
sea and wind to  do so. 

At 7 p. m. Capt. B. A. Williams, of the schooner G. P. Whitman, of 
Gloucester, came on board. I learned that he had left Gloucester on 
the 8th of April? but had not caught any mackerel up to date. He told 
U H  that he had recently cruised 90 miles east from the Capes of t h e  
Ih!aware, while three other vessels, in company with him at  the time, 
continued the search for mackerel about 30 miles further in the same 
directicu, but no fish were seen. 

During the afternoon we saw several flocks of sea-geese, a few men- 
haden, and four or five sea porpoises. 

On the 27th the weather was much finer, with a south to southwest 
wind, generally .moderate and variabk in force. 

At 5.40 a. m. t h e  surface towing-net was put out tor about an hour, 
and a small amount of material was taken in it. 

A t  7.10 a. m., got under way and st,eered to the northward. At  9.30 
a. rn. (lat. 370 43’ N., long. 740 15’ W.), hove to, to try for riiackerel; 
also put out hand.lines for bottom fish in 36 fathoms of water. No 
mackerel were taken, and, although dogfish were numerous and proved 
exceedingly troublesome in  stripping the hooks of bait before the gear 
reached the bottom, we caught six large hake, in the stomachs of which 
we fonnd an abundance of fish food. 

At  5.25 p. m. hove to, to try for mackerel, a few miles north of the 
. previous posIi5on. No mackerel were taken. On the cod hand-lines 

we caught one pollock of about 20 pounds in weight, and found hake 
fiLirly abundant. Prom the stomachs of these fish there were taken 
sea-bass, alewives (or river herring), squid, mackerel, and sea-robins. 
Theapparent abundance of food, and the character of the bottom, would 
suggest the possibility of this locality being a good feeding ground for 
the common hake. 

During the afternoon the small towing-net was used and a consider- 
able qiianticy of copepods were collected. Shortly after sunset the large ’ 
towing-net was towed thirty-five minutes, and two youiig pollock and a 
few young hake were taken in it. A t  7.45 p. m. hove to for the night. 

During the most of the 28th the weather was pleasant, bu t  in the 
afternoon the wind incrr,ased to a very fresh breeze accompanied by 
threatening weather. 

A t  8.15 a. m. there were tliirty-one fishing vessels in sight, most of 
them being to tlie northward of us, arid the majority L jogging.” We 
spoke with the Ossipee, of Glouccster, and her captain reported leaving 
Delawarc Breakwater ou April 27, in oompany with sixty sail of‘ the 
fishing fleet. We ‘ I  tried" for mackerel with ‘6 toll-bait” jlat. 370 40’ 
s., long. 74O 13’ W.), but without succc$8. We theu steered to the 

. 
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southwest until 1.40 p. In., when we began to shorten sid,  a n d  at 3.45 

arid continued to blow hard tllroiighoiit tlie riiglit with a verx rough 
sea. 

The weather contiriued too rough for fishing during the 29th, antl we 
lay to under double-reefed foresail antl reefed riding sail. 

April 30 ,began with a 1noder:bte gible t i a n  mest-northwest, tlecreas- 
ing to  a fresh breeze at noon aucl a gentle breeze duripg the ovening. 

During the early part of the (lay the vessel \vas heatlcd to  tho north- 
ward under foresail, jib, forestaysail, rind riding sail. At 11.50 a. In., 

tacked ship to the westward e n d  hoisted mainsnil. At 3.46 p. m., liove 
to and “tried” for mackerel (litt. 350 17‘ N., lorig. 7’40 25’ W., approxi- 
mately), but caught no fish. 

While we were lying to, the fisliing scliooiier Melissa D. 12obDins, of 
Portland, spolre with us. Her captain told ine that tlie steamer Novelty 
and thc schooner Mollie Adanis hac1 takeu i’arcs of sni;~Il niaclierel ou 
April 26, but 1 coiild not learn the precise locality in which these fish 
mere cangtit. 

At  4.30 p. IU., got uiider way and stood to the southward 3 miles, 
When we hove to for tho night and set gill.nets. Previous to setting 
the gill-nets, we put out the large towirig-uet and caught iii it four 
~ o u n g  pollock and a number of sen-fleas. At sunset sixteen fishing 
vessels were iu  sight. 

May 1, fine weether prevailed, with light variable wind in the early 
part of the day, increesiug to a stiff breeze from west by north at 8 a. m. 

A t  8 8. m. m e  hanled the gill nets, but foiiud no fish in them. We 
then got under way and ran to the south\vard, having lookopt at the 
masthead to watch for schooliiig fish. In compsuy with 11s were twenty- 
four Gshiug-vessels, sailirig practically on tlic saiiie course, and spread- 
illg over a considerable area,. So far RS could bo determined by the 
1noverncIits of these vessels, no iudicstions of schooling f i ~ h  mere seen 
bY any of them. A t  3 p. tn. taclted ship aud headed north by east. 
The fishing fleet, wiiich bar1 increased to the number of forty-four sail, 
all tacked about the Same time to tho ilortrlcast. During the day we 
sailed southwnrdly t Q  let. 370 IP N., long. 740 44’ W., without seeing 
any i~idications of t h e  presence of surfwwwimuiing fish. 

At 6 p. m. the large towing-net was put out and towed for about 
foI‘ty.Gve minutes. Two sinall Hake and olio S O U U g  pO110ck were taken 
iU. it. Our psiti011 :tt this  titile was 1:tL 3 7 O  36’ N., long. 740 31’ W. 
We tlien hea(ie(1 to the uorthwarcl. 

OU May 2 the wind. was from west.northwest to south, varyiug in 
strength from a niot1erate to fresh breeze. 
. 1 decided to run into Delaware Breakwilter €or the purpose of obtaiu- 
’”6 a Rupply of provisions, whicli we  wem in need of, and at  1.25 p. m. 
we arrived off Lewes a d  anchoretl. ImmciIiately after I reported our 
arrival by tulegritpli to li cmiq I i i L c  t ors :~t, W;isli i II g t o 11. 

’ p. in. hove to, The wiud inoreaseil. to a iiioclerate gale before cvri in i s  

* 
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We remained at  Delaware Breakwater until Mag 6 .  The prevailing 
wind in the iriterirri was from the eastward aiid unfavorable for going 
to sea. 

Ou May 3 the schooner N .  S. Ayres, of’ Gloucester, passed the break- 
water on her way to Philadelphia, having 011 board e fare of 70 barrels 
of fresh mackerel, which had been caught on t h e  nights of the 1st :iud 
2d of’ May, southeast by south 60 miles from Gape Heulopeu. The cap- 
tain said that only one other vessel of the fleet of forty sail of schooners 
canght any fish a t  the time that he took his. 

May 6 begau with pleasant weatlier and inoderate easterly winds, b u t  
i n  the afteruooii a dense fog came on and the wind veered from north- 
east to east. We got under way a t  11 a. U I . ~  aud, leaving the  breuk- 
water, we headed offshore for the fishiug ground, steering a southeast 
course after passing Cape lleiilopen, uutil 7.25 p. m., wlieri the head 
sails were hauled down aiitl we hove to for the night. 

The following day (May 6) the Find was from the southeast in the 
morning, veering soutlierly as the clay advanced. 

At 8.25 a. m., hove to, to “ try for innclrerel with “ toll-bait 77 (Iat. 
3S0 OH‘ N., long. 740 06’ W.) ; caught 110 fish. 

At 8.50 a. rn., got uiicler way steering southeast,iwhich course was 
continued uutil 11 a. ui., when it was chauged, aud until 5.35 p. m. the 
vessel made i L  course nearly north-northeast. Only one fishing vessel 
was see11 during the day, and she was hexciirig in a southerly direction. 
A t  5.35 p. m., hove to, to “ try )) for fieh, but did not “raise?’ ;uiy (Iat. 
380 43‘ N., long. 730 48‘ W.). We then hoisted the head sails, and put 
out the large towing-net, which was towed for forty minutcs. There 
were several speoinicriis of young hake and pollock and othor forms of 
marine life taken in it. 

May 7, the wind was southeasterly, varying from 8 light to fresh 
breeze, the weather generally clcer with intervals of fog and haze. 

At  1 a. in., set one mackerel arid oiio herring gil1.net (lat. 3% 62’ N., 
long. 730 40’ W.). Hauled the nets a t  6 a. m., but found no fish in them. 
A t  10 a. m., in let. 3‘30 12’ N., long. 730 22’ W., tried to “raise7’ mack- 
erel with “toll bait,” but f d ~ l .  At  2 p. m., inade another attempt with 
the same results, iu lat. 390 20‘ N., long. 730 OS’ W. Hand-lines were also 
put out in the last-mentioned position ibntl one codfish was caught. At 
5.30 p. m., got under way ami steered west-southwest, which course was 
changed to soiithwest later in the day. At  11.45 p. m., hove to for the 
night with head sails to windward. 

May S, there was a moderate breeze from south-southeast. 
A t  1.45 a. m., filled away and steered a SW. fr  S .  course. At  10.28 

a. m., hove to for mackerel, but ‘‘ ribisod 7’ nothing. During the morning , 
a steamer, which resembled in appearance the fishing steamer Novelty, 
passed us  to the northeast. 

A t  11). m. we spoke with t h e  fishing schooner Neponset, of 3oston, 
and her captitin daitl tlmt he hail  recently spoken with the steamer 
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Novelty, the latter being bound for New Pork with p fare of fresh mack- 
erel, taken recently in lat. 370 48‘ N., long. 7 4 O  35l W. ThiH positiou 
is given as approximate, and may vary a few miles from the uxact po- 
sition where the fish Fore taken. 

During the latter part of the day we continued our course to the 
southwest, the four fishing vensels which were in company with us 
steering in the same direction. In the afternoon the weather was foggy 
with a moderate 8outh.southeast wind. Betweau 8.20 and 9 p. m. we 
saw five schools of fish ‘6 firing ” in the mater ; the bright phosphores- 
cmce caused by the movements of the fish in thewater made their 
presence very clearly defined. By their movemeiits I coucluded the fish 
were mackerel. The position where the80 fish were seen was lnt. 380 

We Continued on our southerlycourse until 1 a. m., on the 9th, since 
I was anxious to ascertain, ws faras possible, t h e  extent of area covered 
by the schools of fish we had men on the previous evening, but the 
prevalence of foggy weather during the night prevcrrted us from seeing 
scbools of fish at any considerable distance from tho vessel, and it is 
probable that if t h e  conditions had beeu mor0 favorable me might have 
seen many more schools than we did. 

A t  1 a. in. me hove to. A t  5.20 a. m. made a ‘Ltrial ” for mackerel 
with L~toll-bait” but caught none. 

At  G a. a, got tinder may and steered to the southward. At 7 n,. m. 
skteel i  fishing-vessels mere seen; most of them were headed to the 
castward. Soon after we spoke with the fishing schooner Margaret 
Smith, of Portland. Her captain said that lie had seen a11 abundance 
of mackerel during the past eight days; t h e  first in the latitude of 
cape Henry, and about 60 miles offshore, aud later he saw them in 
greater or less abundance, both niglit and day, on the ground which he 
had crc;ssed over. He had, however, he said, found them extremely 
‘‘ wild,” and difficult to catch with it purse-seine. 

We next spoke with the schooner Ea@h Hodgdoa, of Oloucester. Her 
captain told me that he had seen Mereral schools of mackerel, during 
the previous night, in tho vicinity of the position RW wore theii iu (lot. 
370 481 N., long. 740 16) W.), and he had also seen four large schools of 
fish that morning. He 6‘ shot 7’ his seiue around one of these schools, 
bu t  did not catch any fish. 

Captain Greenlow, master of tho soliooner CaYriC E. Parsoas, with 
whoin I llad au interview, said that this. bo(ly of fish, whioh had so re- 
cently beel1 seen, ho believed to be the s:Line that he met with on Xuy 1 in 
]at. 360 47’ N., long. 740 53/ W. Since ho met With these m:tckerel on 
the 186, he sai(1 tllat 110 had cruiscd northwardly to his present posi- 
tion, a, (iistallce of about 60 miles, and during that time had seen large 
schools of iish nearly cvery day. 

E a  also cleclamd that sea. geese (Phalaropes! were i o  numerous during 
h t ,  time ( M : L ~  1 to 8)  that t81iey weru often exceedingly troublesome to 

081 Ti., long. 740 18/ IT. 
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the fishermen, since, when tho mackerel would come t o  the surface, a 
large flock of these birds would light upon the water aiid frighten the 
fish, thus making i t  exceedingly difficult to effect a capture in the purse- 
seine. 

A t  11 a. m. w e  filled away and stood to the northward. A t  3 p. m. 
had a ( 4  trial” for mackerel with bltoll-bait,” but caught riothing. We 
then continued our course to the northward until 8 p. m., when we hove 
to and set two gill-nets in lat. 380 10‘ N., long. 740 11’ W. Tho wind at 
this time was eaat-northeast, with foggy weather. 

Before setting the gill-nets, tho small surface towing net was put ous 
and a large amount of copepods was taken in it. It was evident that 
‘4mackerel feed” was abundant. 

On May 10 there was a moderate to fresh easterly wind and foggy 
weather until late in the clay, when the fog cleared. 

At  4 a. m. hauled the gill-nets. Fourteen mackerel were caught in 
the herring gill-net and seven mackerel in the mackerel net. These 
fish ranged from 11 to 126 inches in length. Specimens were saved 
and the remainder of the fish carefully eviscerated and their stomachs 
were preserved in alcohol. 

A mackerel shark, mhicli was entangled in the net, was also taken in 
this haul. The fish was skinned by Dr. Bean, who preserved the skin 
for the National Museum. 

A t  6 a. m. hove to to  “ try 77 for mackerel with “ toll-bait,” but with. 
out success. I 

The continuance of foggy weather and a fresh easterly wind, which 
prevailed during the greater part of the day, made it so difficult to  
make observations that, after finishing the trial for mackerel, we lay by 
jogging with head sails to windward. At  4.10 p. m. the fog cleared, and 
eight fishing schooners were sepn to the southeast of us. Soon after 
we filled away to the northward, close liauled by the mind. 

At 6.40 p. m. put out the large and small towing nets and towed them 
for half an hour. I n  the small net some copepods were taken, while 
specimens of young pollock and hake mere obtained in the larger net, 

On the l l th ,  fog prevailed during tho greator part of the day, with 
calms and light to moderato variable winds. 

A t  6.15 a. m. hove to to “try 77 for mackerel with t r  toll-bait,” but 
caught nothing. 

When the weather cleared in the afternoon we saw twelve fishing. 
vessels and one barkentino. The former mere mostly to t h e  southwest; 
of UR, the most distant vessel about 6 miles away ; they were heading 
to the northeast. 

A t  2.30 p. m. Iwent on board of the schooners Warren J. Croeby and 
Mollie Adams, both from Gloucoster. Each of these vessels had taken 
small catches of mackerel, principally mixed fish, during the previous 3 

night. Captain Jacobs, of thv :l.loZZie A d a m ,  had taken a s~nnll school 
of large-sized mackerel, some iiidividaels measuring from 13 to 15 inches 
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in length. He expressed his belief that  six or seven vessels of the 
fleet had obtained fares of mackerel (luring the night and had sailed 
lhr market. During the latter part of the day we steered a northeast 
course. At  7.30 p. m. we hove to and set two mackerel gill-nets and 
one herring gill-net in lat,. 380 30‘ N., long. 730 55‘ W. 

During the evening w e  saw torches burning on board of several fish- 
ing vessels to tile northwest, which indicated that those vessels lied 
taken catches of mackerel, or were among the schooling fish. 

The following morning (May 12) the wind was easterly, blowing a 
moderate breeze ; the weather clear and pleasant. 

At  4.30 a. m. hauled the gill-nets atlicl found one mackerel in the her- 
ring net,and a few smali dogfish. As soon as the nets mere onboard we 
got under way and stood to the northward in the direction of a fishing 
Vetlsel which we saw &&lying to” under her mainsail, and the crew of 
which were busy dressing fish. The vessel proved to be the Warren 
J. Crosby, of Gloucester, and her captain reported catching 70 barrels 
of mackerel during the previous night. These mackerel, he said, ranged 
from 11 to 13 inches in length. Shortly after we spoke with the 
schooner Lizzie Maud. Her captaiii roported leaving New York the day 
before. up to tliat time, he said, about tmenty-five vessels lisd landed 
fares of mackerel a t  that 1)ort, most of tho fish being taken between the 
Psrallels of 37 and 380 40’ north, froin 15 to 2s miles offshore. All 
Vessels landing fish reported that the body of fish froin which they ob- 
tained their catches covered ai1 area of about 25 to 30 miles north and 
south, and about 15. iuiles from east to west, and had occupied that po- 
sition for nearly ten clays. .At 8 a. in. twenty-seven sail of fishing ves- 
sels were Heen, most of them ‘~joggiug.~’ Put  out the smi~Il towing net 
aud collected some crustacea and R lot of minute shells which mere float- 
ing iu the water. We made a trial with ‘‘ toll-bait” for mackerel in the 
evening (lat. 380 40’ N., long. 730 55‘ w.) but got no fish. I n  an inter- 
View with Uaptain Ohase, of the schooner Clara &. Canteron, he said 
that the body of mackerel seen by him this Apring exceeds in amount 
allything he has experienced while engaged in the southern mackerel 
fiishary. 

A t  6.57 p. 111.) put out the large towing not and took a quantity of 
crustacea and small floating &ells, our position being 1st. 380 40‘ N., 
long. 730 551 W. The vessel was headed to the northwest ,during the 
night, and a lookout mas stationed at the mast-head to  watch for fish. 
saw nine schools of fish between 9 and 10 o’clock p..m. 

On the morning of May 13 the wind WDS west-southwest, hauling to 
northwest and northeast later iu the day. A t  7 a. m. our course was 
southwest by south 4 aouth, seveii fishermen in Might, steering in the 
Same direction. We sailed 57 miles in this direction, and saw three 
fishermen ahead ( 6  haul to 7’ and drop their seine-boats; soon after we 

flve large schools of fish. !?lie seine-boat of the schooner Henry 
Morganthau, of Portland, was seen taking rnackerel. The MorgantWau 

’ 

i 
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soon ((hove to  '7 alongside of her boat to bail out ?? the fish from the 
seine. I went on board of her. The catch was estimated at about 200 
barrels; and the fish ranged from 114 to 138 inches in length. TWO 
other vessels made hauls of. mackerel later in the evening. The posi- 
tion in which these fish were takm was lat. 370 48' N., long. 740 13' W. 
We afterwards learned that other schooners took fish in about the same 
locality, as well as 20 miles to the westward. We hove to for the night 
at 8 p. m., with head sails to windward. 

On the morning of May 14 the wind was moderate from east-south- 
east, veering to northeast by east a t  4.30 a. m., and increasing to a 
fresh breeze, A t  11.20 a. m. there were forty sail of fishing vessels to 
the southwest of us. On account of t h e  extremely rough weather no 
trials for fish were made during the day. 

We8 spoke with the schooner 
Lixzie W. Smith and told her csptain of the recent catches of mackerel. 
A t  7 a. m., made a '6 trial" for mackerel with '' toll-bait 7) (lat. 380 01' 
N., long. 740 18' W.), but got nothing. We then got under way and' 
steered northwest by the wind ; later, we changed the course to north- 
east and ran 32 miies in that direction. A t  8.50 p. m., spoke with the 
schooner Edward E. Webster, of Gloucester. Her captain reported tak- 
ing a fare of 125 barrels of mackerel that evening, in lat. 380 41' N., 
long. 740 16' W. We ran 12 miles farther to the northeast from this 
position and saw thirty-two large schools of fish. After leaving the 
fleet we saw only two fishing schooners. We hove to for the night at 
11 p. m. 

On the following day (May 16) the wind was from northeast to north- 
east by north. 

Being short of supplies, we set all light sails a t  12.30 p. m., and headed 
for Delaware Breakwater, where we arrived and anchored a t  8.05 p. m. 
There were four mackerel schooners, several coasting vessels, and the 
U. 8. cruiser Humiltom, a t  anchor a t  the Breakwater. 

0 1 1  May 17 there was an easterly wind and heavy swell. After ob. 
taining the necessary supplies for the vessel, I went on boartlof themen. 
haden steamer Nellie E'. Rawsom, and learned from her master, Captaiu 
Steelman, that the first catch of menhaden this year was made O D  the 
previous day, the 16th instant, and that the fish werefiftoen days later 
than usual. I wad also informed by Captain Valiant, who commands 
another menhaden steamer, that small bodies of menhaden had been 
moving northward past the Delaw-are since the 2d of May. 

Both captains said t,hat during August of last year quantities of 
mackerel,7 or 8 inches in length, were seen between Hereford Iulet 
and Barnegat. In the afternoon two other fishing-vessels anchored at 
the Breakwater. 

May Id began with a moderate wind from southeast to easbsoutheast, 
which increased to a fresh breeze in tile afternoon. A fishing-schooner- 
arrived in the afternoon and reported a rough He8 and foggy weather 
outside. 

May 15 the wind was light and variable. 
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I learned from Captaiu Thomas, of the fishing-schooner Maud AY., that 
ou May 10, in latitude 370 07’ N. and about longitude 740 40/ W., 
lie toolr 47 barrels of mackerel. These fish were apparently a part of 
the same body of mackerel seen on that date in latitude 380 lo’, which 
would convey the idea that the schooling fish covered something over 8 ‘ 
degree of latitude. 

1 On May 19 the weather was clear and fino. A t  9 a. m., got under 
way, but on account of light wind we were compelled to anchor aga’in ; 
1.20 p. m. got under way with a light east-sout,heast wind which hauled 
to south-southwest, and after passing C a p  Henlopen we steered east 
by south south. Passed eight schools of menhaden between G.40 sild 
8 p. m., about 18 miles off shore. Put  out t h e  small towing uet in the 
evening and took an abundance of crustacea and other objects which 
we supposed to be fish eggs. 

May 20 began with a gentle breeze from south-southwest to south- 
west, with foggy weather. Put  out the small towing net and collected 
’a lot of crustacea and8orne fish eggs. A t  G.15 a. m., hove to aiid “tried” 
for mackerel with ‘‘ toll-bait,” also put out hand-lines baited with fresh 
d a m s  for bottom fish, but got nothing. Our position was let. 380 42’ N., 
long. 700 31’ W. Got under way again a t  7.55 a. in. ; saw fish schooling 
8ome distance from the vessel a t  11 a. ut., but could not determine the 
species. Changed our course to norlheast by east a t  2 p. In. The fog 
lifter1 at  5.50 p; in., and we saw fishing-vessels to the northeast of us. 
Put  out the 1nrge.and small towing nets and took some small fish in the 
formor and an abuudance of crustacea in tho latter (lat. 380 50’ N,, 
long. 740 OW W). At  8 1). m. the fog set iu and tho vessel wit8 hove to 
for the night, with ,head sails to windward. 

The following day (May 21) the wind was from southwest to west, 
Wcompanied by foggy weather uutil 3 p. in. Got uiitler way a t  3.25 
a. m., steering northeast by east. Spoke with a pilot-boat a t  11 a. m., 
abd was informed that there were plenty of mackerel off shore 14 to 20 
biles southeast of Bamegat. We ran on t h e  northeast by east course, 
16 miles ; changed to uorth-northeast, ant1 sailed 14 miles, and then 
Ntood to the north by west €or 13 miles. Spoke witli thb fishingschooner 
.&trgaret Xmith, of Portland, at 5 p. m., steeriug to the eastward, and 
told her captain what I had learned from the captaiu of the pilot-boat ; 
8he afterwards changed her course to the northw~rtl. Between 9.30 
and 10.30 p. m. we passed through about twelve schools of fish. A t  
10.30 p. In. hove to for the night uudpr mainstd, and set 0110 iuaokerol 
and one berriug gill-net a t  the surface (lat. 3g0 40’ N., long. 730 38’ W). 

The wind on’ May 22 was moderate from f;outhwest to west-southwcet, 
with foggy weather. Eauled the nets and €ound three male and one 
female branch alewives in them. At 8 a. in., n8ed tho sinal1 towing net 
(1st. 390 431 N., long. 730 491 W.), took ib small quliutity of entomost~a~a. 
Burface annelids were talion in a dipnet allout the ,same time. A t  8 
8. m., we stood to the northwest, :tiid a t  9.45 a. m. hove to and t L  threw” 
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“ t ~ l l - b h i t ~ ~  for fort,y five niiiiiites, also used the !iaud-lines; caught no 
fish. At  this time the weather was so foggy that we hoisted the  jibs 
and hove to with hem1 sails to windward. 

During the afternoon tlie foresheet was eased off and the hand-linea 
put overboard. Dr. Beau caught .z hake weighing G or 7 pounds. The 
fog partially cleared in the afternoon, and a t  5.30 p. m. we spoke with 
the schooner J o ~  B. Whittier. Her captaiu wanted information in re- 
gard to the fleet and mackerel. Soon after we filled away m d  stood on 
a iiorthwest courtie for 11 miles. We then hove to aiid ‘6 tried” for 
mackerel with “toll-bait” (ht. 390 341 N., long. 730%’ W.), but “raised” 
no fish. The small towing-net was used (lat. 390 45‘ N., long. 730 49‘ 
W.) about 8 p. m., and we took an d)iind:inco of crustacea mil young 
bake arid pollock. \Vu hove to for the night a t  9 p. xu., with head-sails 
to windward. A tlerise fog sct in, wliicli lasted until 5 a. 111. the follow- 
ing day. We saw five scliools of fish between midnight and 4 o’clock 
a. ~n., all of which were working to the northeatit. 

We filled away a t  4.20 a. 117. on May 23 and steered north-north- 
east, ti miles, then ran 15 inilcs in :I nc;rth by east direction, chauged 
the course to northwest by north, and sailed 4 miles; theii stood to 
the northeast for 18 miles ; changed again to nortli-northeast, ran 12 
miles, and changed to northeast by ezst a n d  stood i n  that direction 13 
miles. Saw several fishing-vessels to the northeast of us a t  71.20 a.m. 
A t  1.55 p. m. spoke with tlie schooner Porter S. Roberts,’of Gloncester. 
Captain Greenleaf rcporlotl haring cruised from the lati tude of Cape 
Eeury to his present position without seeing fish. At 12.35 hove to and 
“tried7’ for mackerel in ]at. 400 06‘ N., long. 730 25’ W., bat did not 
succeed in getting fish. After this vasgot under way and stood to tho 
northwartl. Spoke witli tlte fishing.sohoowr Joe Doo7cer7 of Bostoa 
(kit. 400 17’ N., loug.730 lO’lV.), and her captain reported seeing R large 
body of fish in this vicinity last eveniug. A t  tlie time of speaking 
with the Hooker thirteen sail of vessels were in  sight, extending some 
10 miles east and west and 4 or 5 miles north and south. .At 8.03 p. in, 

hauled the head-sails to windward aud jogged77 on the starboard 
tack. 

A t  G.15 as, 
m. kept olY and steered east-northeast 30 miles, when we hove to and 
4‘ tried 77 for packerel (lat. 400 41’ N., long. 720 09’ W,). Finishing the 
trial we got under way and continued our course to the northeast. At  
3 1). UI. sighted Montauk Point, bearing north by west, about 5 miles 
distaut. We then changed the course to southeast by east, foul. fishing- 
vessels being fieen in that direction. l lu r iug  tlie afternoon spoke with 
the schooner William H .  Toy, of Gloucester. Her captain reported 
having cruised to the eastward of Block Island,’but did not see any 
mackerel. A t  4.15 p. m. hove to  ant1 C‘tried77 for mackerel about 13 
Iniles south-southeast from Montaulr Point. This trial, as well as all 
others up to this date, proved frnitless. Tile whrtl being from- the 

, 

May 24 began with a very fresh south-southwest wind. 
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south and the weather threatening we headed the vessel for Fort Pond 
Bay (in company with eight fishing.schooners, which were running in 
for shelter), where we arrived and came to anchor a t  8 p. m. 

May 25 begau with an  easterly wind, foggy and raiDy weather. 
Went on board of the menhaden steamer Victor i n  the forenoon ant1 
learned from Capt. Henry C. Fish that the first fish taken by the rneii- 
haden steamers of this viciiiity were caught on t h e  12th of &fay, off 
Barnegat, and others were taken off Shinliecock oil the lGth iiistant. 
He stated that menhadon wore numerous off MoK~~:NIB, but in very 
sinall schools. It was hia opinion that the maiu body of fish had not 
then made its appearance j ususlly thuy reach Long Island Sound 
abbut tho middle of June and pass northwards as far as Buzzard’s Bay. 
There were twenty-nine steamers, he said, engaged in the inenhaden 
fishery in that vicinity. 

Captain Chase, of the schooner Clara S. Cameron, reported having 
seen ’large bodies of fish southwest 3 soiith, 45 miles from Shinnecock, 
on the evening of the 23d; tbc fish were swimming too deep to ascertain 
the species. 

The fog disappeared at G a. in. ou May 26, the wind beiug moderate 
from south by west t o  southwest. Cot under wag a t  7 a. m., and 
headed toward Montauk. Made towing wiLh small tow-net at S a. m., 
and found crustacea aut1 fish eggs very abundant. While in a oelm off 
Great Pond me put oat the hil1ld-lines and caught a largo sea bass. 
Montnuk Poilit born ibbeilm a t  10.50 a. m., and we shaped our course 80 
as to pass 5 or 6 miles to the southward OE Block Island. We saw a 
school of pollock south by ei~st, 5 miles from Block Island. L‘Tried’: 
for mackerel with ‘ L  toll-bait” south by east, 5 miles from the western 
point of Block IsI:~ncl, but notwithst:mdiiig that this trial continued 
for half an hour no fish were ‘(raised.” It becaine evident, a t  this 
time, that the weatlier would be very unfavorable for the continuance 
of the investigation during the rest of the day, and I decided to run 
into Newport; accordingly we came to anchor in the outer harbor a t  
7.45 p. m. I telegraplqed to Wood’s Holl to have the vessel’s mail 
forwarded to Newport. 

May 27 begau with ;I moderate wind from south-southwest; weather 
foggy until 7.30 p. UI. Went on board of the fishing-schooner Hattie 
Bwelyn, of Gloiicester, during the evening, ani1 was informed by Captain 
Crotiiwell that h e  saw large bodies of mackerel on May 18 in lat. 390 
21’ N., long. 730 39’ W. He followetl the111 to h t .  39O 86’ N., long, 720 
46‘ W., and there lost sighCof thorn. The vesRel’~ mail arrived at 6 p. m. 

Ou t h e  following day(May 28) there was :b moderate wind from north- 
northeast, whicli incroascd to a fresh breeze rtfj noon, with threateuiug 
weather, mist atid rain at  intervals. About twenty fishing vessels had 
arrived in the harbor for shelter :bt 8 1). in. Went ou board of the 
,schooner Elsie Smith, of Portland, Me. Her captain reported having 
secured, on May 27,50 barrels of mackorel south-southeast of Block 
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Island about 15 miles. At the time he took his fish there were eighteen 
other fishing vessels present, of which twelve secured fares. The mack- 
erel ranged from 10 to 13 inches in length. 

Captain Thomas, of the schooner Mary H. Thomas, informed me 
‘ that he was among the fleet on May 27, and secured two schools of 

mackerel and alewives mixed. I learned from Captain Harty, of the 
schooner I. J. Merritt, that about 40 miles southeast 6 south from Block 
Island he saw twelve schools of fish, but did not attempt to take them 
no account of threatening weather. €IC also said that he had recently 
marketed a catch of 194 barrels of salt and 125 barrels of fresh maclr- 
erel, which he caught on May 21 and 22 while cruising from south- 
east of Barnegat to southeast of the light-ship off Sandy Hook. There 
seemed t~ be a large body of fish, which, he thought, were working to 
the northward. 

The low barometer and threatening weather continued throughout 
the whole of the 29th. 

Got under way a t  5 a. m. on May 30 and headed to sea, accompanied 
by fifteaii sail of the fishing fleet, the wind a t  that t ime being moderate 
from north-northeast. P u t  out the small towing-net when outside of 
the harbor, and secured a large amount of fish-eggs. Young pollock, 
hake, and lumpfisli were abundant. A t  1 p. m. tho wind was from the 
south :ind hlie vessel heading southeast, elode hauled ou starboard tack. 
About this t ime t h e  lookout a t  the mast-head reported one of the ac. 
companying vessels dropping her sei ne-boat for fish. 

A t  1.30 p. m. saw six schools of fish, and worked up near them and 
threw ii toll-bait,” liopibg to  determine the species by this means. Posi- 
tion, lat. 410 12’ N., long. 710 09‘ W. Later we hmted out a dory and 
sent two meu to ascertain the species. They reported alewives at t he  
stkrface, but thought i t  probable that mackerel mere mixed with them. 
Subscquently we saw several schools of fish swimming with their headn 
out  of the ivater, which we thought to be mackerel. Sent two men in 
a dory equipped with hand-lines and ‘4 toll-bait:’ and instructed .then1 
to tlirow bait in the center of the schools and secureas many specimeun 
as possible. They were unsuccessful, however. This position was about 
10 miles west-southwest from Gay Head. We used the towiugnot 
here and got a lot of small crustacea, such as is usually called I‘ seed,” 
or (‘mackerel feed,’: by the fishermen. A t  7 p. in., when about 9 miles 
southwest 4 west of No Man’s Land, we put out the large towingnet for 
thirty minutes, and secured five young ha$e. Tho vessel was hove to 
for the night a t  7.35 p. m. During tho day we noticea that a large por- 
tion of the fleet had their jibs down and seine-boats out, which indicated 
that fish had been captured. 

In  the early morning of May 31 tho weather was foggy, with an east- 
erly wind, which increased to ;L fresh breeze at  daylight. At  5 a. m. the 
fog cleared, and 80011 after we filled away, steering northeast 8 north, 
for Vineyard Sound. 

Having received orders directing mo to report a t  Wood’e Holl on or 
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April 0 2p. m. ...... 
April 10 Uu.m.....- 
April 10: 1 p. m ...... 
Ap11110,6p N .____ 
Apnl11  11 RN..... 
Apiil11’4 m 
April 19’ l?m .::::: 
A p r i l l z 7 p . m  ..--_ 
Apiil 13: 0 p . ~  ...... 
Apnl  IS, lop. m ..___ . Apiil 14,Sa.m ...... 
A p r i l l &  1p.m ..._ 
April14‘12mid ..... 
April 15: 6 a.m... ... 
Apnl15,1 p.m ___._ 
April 16 8 a.m ...... 

April 17 4 e. m 

April l6’8p.m ..__. 
April 17: 1 a.m 

April1$6e.m .__._ 
April 17: 8 a.m .._.._ 
Aplll17 12m ..... 

Aprild,8p.m ...... 

April 1 1 , l  a . m  ...... 

...... ...... 

about June 1 the vessel was headed for that place and anchored off the 
Fish Commission wharf at 1.30 p. m. Later in the evening the vessel 
was hauled alongside of the wharf. 

During the day (June 1) we landed the collections made on t h e  cruise 
and prepared them for shipment to Washington ; also piif ashore some 
nets and other apparatus for storage in the Fish Commission building. 
Took on board halibut trawls and buoys, to be used on the contemplated ’ 
trip to the Gulf of St. Lawrence. 

Juriu 2 the meathor was rainy and foggy. h t  10.30 a. m. hauled out 
into the streani and anchored. 

My orders directed me to report at Gloiiccsler after landing tho ma- 
terial collected on the cruise. Accordingly got under way at 8 a. m. 
on June 3, with the wind from south by west to southwest by south blow- 
iug a moderate to fresh breeze. Passed the Highlands of Cape Cod and 
hove to at 11.1). m.; weather very foggy. The fog cleared a t  2 a. m. on 
June 4, and w0 continued our course for Gloucester, where me anchored 

53 
48 
4Q 
53 
50 
50 
52 
68 
60 
47 
46 
60 
4Q 
60 
48 
48 
48 

49 MayQ.0a.m ....... 
50 
40 

50 
46 
50 

....... 

at 4.40.a. m. 

. 

Temperature of air and water. 

[These temperatures a11 taken at the aurfaoe.] 

-51 rMay1,4u.m ..__._ 
49 M n v  1 4 p  ni .____. 

-47 - M a y Z , l p . m . .  _._. 
45.5 -May3,4a.m .__.__ 

-46  -May3 2p .m .___ 
-47.6 &ayC:Oa.m ._.._. 
50 ,-May 4,1 p. ni . __. -. 
45 -May5,0n.m ...... 

48 :Mi;; 2:10 a.m. ..... 

I 

- 40 
- 4 0  
.- 48 

49 
51 
51 
50 
55 
50 - 56 - 51 

0 

38 
.4% 
48 
45 
47 
45 ........ I 54. 

Ma)17;4p.m ..... 
MlLJ’30,Oll.N ..... 
May 20 12 m. .___.. 

-Mny ?0: 3 p. m . ~ -. - 
May20,Op.m ..... 

ey 20,U mid. .... 
May 81, 5&. 111. ..... 
May21, I0a.m ..__. 
Mak21,Zp.m .... 

- ~ a >  21,s p. m .._.. 
May21,12mid .__. 

50 Ma> 5; IO’p. N ..... 
40.5 Miby6 2a .m .____ ~ 

-Mny 7:2 a. m .___.. iin II: -May 7.11a.m .__._ 
uMny8111a.m ...... 

t 4 8  IkMn?7:5o.m .___.. 

May Q 4 p.m ,_.._. II: Mnv - tb.5 a.m ...... 
..... 

May 11, la .m ...... 
..... 

4 48 It-MiL? 11: 8 0. m . . -. . 

..... ...... .. 

- 

4 - 
0 

50 
52 
50 
50 
46 
50 
49 
47 
52 
63 
55 
55 
62 
65 
55 
55 
56 
52 
52 
63 
65 
54 
55 
58 
58 
66 
68 
55 
a0 
56 
61 
50 
56 
5Q 
62 
60 
56 
60 
GO 
67 
60 
58 
54 
56 - 

..... ....... 
...... 

. 51 - 60 
~ 63 - 51 - 61 
-64 - 52 - 52 

56 - 66 
-64 
. 64 . 54 
. 53 

56 
‘ 6 0  - G4 
~ 55 - 55 

56 - 55 
. 55 

55 - 55 - 54 

...... 

...... ..... 

..... 

... ..... .... 
... 

a 
54 
57 
55 
6% 
6G 
57 
62 

66 as 
39 
56 
57 
57 
60 
68 
60 
62 
61 
61 
60 
62 
61 
00 
60 
GO 
60 
63 
66 
55 
a0 
66 
66 
52 
65 
55 
51 
53 
65 
00 
62 
03 
63 
66 

eo 

I I  I - 

- 
si 
3 
$ - 

0 

‘64 
65 - 55 - 54 - 52 

- 5 4  
58 
6n . 57 - 57 - 00 
69 - 53 

* 67 - 57 - 58 - 68 

- 6Q 
I’ 60 - eo - 61 - 69 - au - 60 - 00 - 67 - 57 
- 6 4  ’ 61 

52 

- 52 
M 

* 66 
L. 65 . 6a 

65 
66 
68 
62 
48 
60 
60 

- eo 

~ sa 



240 BULLETIN OF THE UNITED STATES FISH COMMISSION. 

Table showing poxition, method of investigation, and results of trials j’orjiah. 
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NOTES ON TElE CRUISE OF THE GRANPUS ON THE SOUTHERN MACK- 
ERZL GROUNDS DURING T E E  SPRING FISHERY OF 1887, BY TARLE 
TON H. BEAN. 

The first voyagu of the Gframnpus was inede during the latter part .of 
March arid the early part of April well to the southward, and resulted 
in the (limovery of the first mackerel of the season April 8, OB Smith's 
Islaiiil, in Chesapeake Bay, iiorth latitude 370 14', west lougitude 740 
39'. Besides iniwlrerel, tlie gill-nets captured alewives and menhaden, 
aiitl collections of tlie minute crustaceans, on which mackerel are known 
to subsist, were talteu in towingnets. At the end of the first voyage 
the G)*untps cnino to Fortress Monroe, where tlie writer joined her, 
April 20, to make further collections of Inarine 'fishes andof the surface 
invertebrates upou which the fishes feed, with especial reference to the 
mnclierel, the bluefish, and. the menhacleu. It p s  also part of our 
duties to seek new fishing grounds and to collect birds and other asao- 
ciatcs of the mackerel. 

The vessel was tumporarily commanded by Cnrpt. D. E. Collins, who has 
obtained the information giveu below with reference to the movements of 
tlie fl& and the localities in which catches of mackerel were made. The 
Brai)ipus was supplird wihh towinpnets, gill-nets, lines of varions kiucls, 
auil witli toll bait for lriririg fish. She had also a very liberal outfit of 
apparatas for genernl colleatirig, iricludiiig ne:u'ly everythiug carried by 
sea going exploring vessels, with the exception of the beam trawl. 

Tlie instructions to the Branqus involved. her cruising primarily with 
the fishing fleet after the maclrerel had been located, but she was ex- 
pected also to loolr independently outside of the limits occupied by the 
fleet to ascertain whether or not, mackerel could be found in advance 
of tho fidiiiig centers, or in any other direction outside, inside, or be- 
hind tho position of the fleet. 

Diiriiig the early portion of the fishing seasori the vessel extended 
her researches southward almost to Cape Hatteras, but she caught uo 
mackerel until the 8th of April, off Chesapoalre Day. The iuvestiga- 
tisn was coiitiuued northward to Vineyard Sonnd, closing at Wood's 
HolI, May 31. 

AREA INVESTIGATED BY THE GRAMPUS. 

From April 22 to May 2 the cruising groiind was from north latitude 
3 7 C  l G t  to 3% 24', \\c;nt longitude 7 5 O  20' to 73O SG'. From Xity 5 to 
May 10 we sailsd over the region from north latitude 370 45' 390 20" 
West longitnde 740 3G' to 730 19'. From M L ~  19 to May 31 we mere 
cE1iising oEsliore between Five B:tthom Bank light-sliip (entrance to 
Delaware Bay) and Vineyard Sound, keeping gesoralIy withiu the area 
occupied by the fleet. 

Bull, IT. 8, F, C., 87---16 
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BAD WEATHER ENCOUNTERED. 

From April 22 to May 2 we encountered very bad weather, which 
operated unfavorably to the inaokerel fishery. During all this tima 
there was but oue day wlicm the conditions were favorable for the 
schooling of fish a t  the surface. The schools that w e  observed during 
this time were almost invariably too deep to be seined, and i t  is quite 
probable that the great mass of the fish passed northward unobserved. 
In  the region traversed by us the schooling fish were seen principally 
a t  night, and we could not tell with certainty whether they were 
mackerel alone or a mixture of several species. 

Oar last cruise was marked also to a large exteut bg bad weather, 
cold easterly and southeasterly winds, with fog. The result of this un. 
propitious weather was a very light catch and an unprofitable fisbry. 

TIIE FLEET. 

During our first cruise we observed as many as fifty Rail all in sight 
a t  the same time. The ~iiajority of these vcssels had been 011 the grounds 
fully six weeks, atnd yet their catch up to the 1st of May scarcely 
amounted to a good fare for a single vessel. During the seco~id cruisu 
we never saw more than fifty vessels a t  one time, and the bulk of’ the 
fleet were rarely in the centers of abundance of fish. On the 11th of‘ 
May we counted fourteen vessels, extending in a semi-circle from south 
east to northwest, tlie most distaut OLIOS beiug 6 or 7 miles from us. 

May 12, in latitude 380 34/, longitude 740 15/, we counted forty-four 
sail. 

May 13, in latitude 370 48/, longitude 740 13’, there were eleven sail 
in sight, several of which caught mackerel measuring from 11 to 139 
inches, in quantities ranging up to about 200 barrels. 

May 14, at  rioou, in latitude 380 09’, longitudo 740 25’, €orty sail were 
coun tetl from aloft. 

May 16 tlie Grampus was on her way t o  Delaware Breakwater, and 
duriug that evening, before the moon rose, we sailed tlirougli great 
masses of fish about 15 miles to the southward of Five Fathom Bank 
light.stiip. We had left the majority of the fleet far to the southward, 
and oiily two vessels were catchiug fish as we came along. we then 
went into Delaware Breakwater, where we were detained several days, 
and after startiug upon the 6ual cruise we saw only occasional fisher- 
men until in the ewning of May 23, iu latitude 400 19/, longitude 730 
OW, thirteen sail were in sight all jogging. Ou this day we spolro a 
pilot-boat, which reported a fleet May 20 of about twenty-five sail 30 
miles southeafit from Bamegat in the midst of an abundance of fish ; 
but foggy weather interfered with tlio fishiug. We then cruised along 
in tlha waters off Long ISlaiId, lying to at night and usirig our nets 
whenever the woather perinitted. 

May 24 we were obligcd to make a harbor iu  Fort Pond BaT7 easterr! 
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end of Long Island, where we were detained until the 26th by fog. 
Eight vessels left in company with us. After passing Montauk these 
vessels sailed about east-souiheast, and were joined by several coming 
from the westward. We saw two seiners anchored atBlock Island and 
ten in the harbor of Newport. 

Mqy 29 there were about twenty lnaclrerel fishermen in Newport 
Harbor, several of which left with their boats 011 deck, probablx bound 
home. 

Mag 30 there were about twentyseven sail among the fish, 10 or 13 
miles east-southeast from Block Island. 

May 31 tilere were twenty-one sail in t110 vicinity of NO Man’s Laud 
and Martha’s Vineyard, mostly working towards Viiieyard Sound. Some 
vessels, however, abreast of No Man’s Land had their jibs to windward. 
A t  10.15 of this day as we were tacking through Vineyard Sound I 
counted 16 Gshermou jogging to the northwest of No Man’s Land, while 
several others were workiug through Vineyard Sound, 

NOTES ON FISHES. 

LOPHIUS PISCATORIUS. 

April 23. A few young examples were caught in a purse-seine by 
Capt. Sol Howe, 30 miles off Hog Island, in company with Prioaotus, 
Olupea, flqucdus, and young #comber. 

In  north latitude 380 40/, west longitude 730 53/, a young 
individual about a continioter long was taken at  the surfacc. 

See under “Fish Eggs” au account of the eggmasses see11 
in Narragansett Bay. 

May 12. 

May YO. 

HIPPOGLOSSOIDES, Sp. 

May 22. In  about north latitude 390 46/, west longitude 73049‘, four 
Young examples of a flounder which appears to be Hippoglossoidos plates- 
aoides were taken at  the surface at S iu  the evening; the hrgeSt is 17 
millimeters long, its dorsal fin has about 80 rays, and  traces of several 
cross-bands on the sides are plainly visible as in young Apiioristia ; the 
tail is somewhat produced and tapering. 

CITHARIUHTHYS, Sp. 

April 27. Some specimens were found in stomachs of hake in north 
latitude 370 431, west longitude 740 15’. 

HIPPOGLOSSUS VULGARIS. 

Oaptain Williams, of the (3. P. lVIiifman, sikys that he knows of the 
capture of this fish ofT the Delaware coast. 

UOEYPHZl3NOIDES RUPESTRIS. 

A single speciiuen was found floating alive at tilo surface in north 
latitude 360 50/, west longitude 740 33/, by Capt. So1 ltowe, Of the 
Bchooner William 11. f o p .  
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POLLAUHIUS VIRENS. 

April 27. Two young individuals were taken in the towingnet in 
north latitude 370 43', west longitude 740 16'. Alarge example weigh- 
ing about 20 pouuds was caught in the same locality, in thc eveuiiig, 
by Captain Collins. 

April 30. Four  youiig examples were taken in north latitude 3S0 12' 
45", west longitude 710%'. 

May 1. At G p. m., in north latitude 370 3@, west longitude 740 31', a 
young example was caught in the large tow.net. 

On the Gth of May, in latitude 380 43' N., longitude 730 45' W., 
young examples were obtained in the towingnot, and in the cveuiug of 
May 10, in north latitude 380 ll', west lo~gitude 740 0 2 ,  young spcoi- 
meus  were caught in the same net. On the evening of May 22, in about 
north latitude 390 45/, west longitude 730 49/, a young example was 
t a b u  in the towing net. 

May 26 a school of pollock was seen at the surface by the Cfran$pus, 
between Montauk and Block Island. A large one was caught on a blua- 
fish arnil. 

Young specimens caught in dip-net, Nay YO, under floatiug rock-weed. 

In its stomach was a large squid. 

GADUS MOBRHUA. 

May 7. A single fine cod was caught from the Grampus, using men- 
taden for bait, i n  about north latitude 390 20', west longitude 730 09'. 

Oapt. D. E. Collins has seen cod in the well of the CSram9us swinging 
on their heads as B pivot. 

PHYCIS, sp. 

May 1. At 6 p. m. two young individuals were taken in the towing- 
net, j u  uortli latitude 370 3G', west longitude 740 31'. 

May 6. In north latitude 380 43/, west longitude 730 48', young hake 
were takeu in the towingnets. 

May 10. One young example uas taken i n  north latitude 3S0 OG', west 
loiigitude '740 13', and iu the eveuiug in north Iatitude3SO Ill, west long- 
itude 740 O Y ,  ~tiorc of t h e  young were obtained. 

May 12. Youngspecimens were caught in the clip-net, and in the even- 
ing in north latitude 380 4u', west longitude 730 63/,  the large towing- 
net took three youug examples. 

May 20. I n  north latitude 35O 60/, west longitude 740 OW, youug 
hake were obtained in the towingnet. 

May 22. A t  8 p. rn., in about north latitude 390 45', west longitude 
730 49', a yourig specimen was obtained in the towing-net. 

May 30. About 9 miles southwest 9 west from No Mads Land five 
~01111g hake were obtained iu the towingnet, the largest of them nearly 
24 inchee long. Young specimens were caught in dip-net; others, uu- 
der floating rock-weed, 
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PHYCIS UHUSS. 

May 22, in about north lntitude 390 36’, west longitude 73037’, using 
f x s h  clams for bait, the G r a a p s  took a smal l  male of this species. 
I n  its stoiuach were large Awphipods. Its spermaries were white and 
well developed. 

May 30, in about north latitlido 410 12/, west longitude 710 OO’, an 
individual of this species was caught on the hand-line. 
(lay, about 14 miles southwest 8 west from Gay Head? several small 
examples were again taken by the same method. 

On tho same ’ 

PHYCIS TENUIS. 

In the morning of April 27, with pork bait, we caught six hake in north 
latitude 370 43/, west longitude 740 16/, at  a depth of 3G fathoms. In  
weight, the fish ranged from about 3 to 1 3 p 0 ~ i ~ i d ~ .  In their stomachswere 
the pen of a squid,a Cit l iur ic l~ thp ,  and another fish which was unrecog- 
nizable. On the evening of tho same clay hake were takeu in abundance. 
They were well fed and in fine coudition; their stomachs contained 
Prionotus, Centropristis, Clzqea cestivalis, Sconlber scontijrus, anti the 
little flounder observed in the morning. The flsliiug bank is in north 
latitude 370 43‘ to 370 4Y, west longitudd740 15‘, depth 36 fathoms. 

May 7, two individuals were taken in north latitude 390 20‘, west ’ 
longitude 730 O9’, using medi:Ltlen for bait. 

May 22, in about iiorth latitucle 390 3G’, west longitude 730 37/, the 
Grampus tried hand.liiie fishing with fresh clams ; two specimens of the 
C O I ~ U I O ~  hake mere talren. I n  the stomach of one of them was an 
uurecogniznble eel-shaped or blenniform fish. These examples were 
feinales with very small ovaries. 

On the same day a young ex:bmple, 2 inches long, was caught at the 
surface in latitude 390 43, longitude 730 49’. 

* 

ONOS UIMBRIUS. 

Young specimens were caught in the dip-net May 12. 
Again in the evening of May 18 in north latitude 3S0 40’, west lon- 

OU May 20, in north lntitude 350 SO/, west longitude 740 OG’, a great 
gitude 730 631, the large towing net captured a yoling. rockling. 

many young rockling were caught in the towing  et. 

UYULOPTERUS LUMPUS. 

young specimens were caught in dip-net May 30, under floating rook- 
Weed, iu Narragansett Bay. 1 

PRIONOTUS. 

April 23. Oaptain Rowe took in a purse seine, 30 miles off Hog Island, 
about 25 or 30 barrels of ,gea robins in  company witti alewives, yoU[lg 
do6‘-fisjh, a few young Lophius, and tlirco tinker m:bckerol. This wfl5 EL 
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most unusual and unexpected catch, the sea robins being true bottom 
fishes. 

COTTUS OCTODECIMSPINOSUS. 

May 30. About 14 miles southwest 8 west from Gay Head, we caught 
an 18-spined sculpin on the hand-line. 

SCOMBER SCOMBRUS L. 

Localities of mackerel, 1887. 

April 8. schooner Gru?npus, off Smith's Island, mouth of Chosa- 
peake Bay, caught two mackerel with alewives. Another vessel was re- 
ported t o  have taken some about that time. 

April 10. Captain Keene, of the schooner Howard Holbroolc, reports 
having seen small schools and two large schools a t  night in north lati- 
tude 370 50', west longitude 730 13/; these were supposed to be large 
school fish. The schooner Jolm 8. McQuinn saw fish on the same night. 

About April 20, Capt. Sol. Jacobs and Captain Nauss stated that 
there mas quite a body of Bsh in north latitude 370 25/, to 370 40', and 
west longitude 740 Xi/ to '140 3V. It was observed that alewives were 
more or less mixed with t h e  mackerel usually, and it was remarked by 
the iishermen up to the end of April that the mackerel schooled mostly 
at night. 

April 23, Capt. Sol. Rowo caught t,hree tinker mackerel in a purse 
seino, 30 miles off Hog Island, in company with Prionotus, Clupea, #qua- 
1us and Lophius, 

April 27. Capt. Joseph S m i t h ,  schooner AZice M. Center, saw his 
first scliool of mackerel in north latitude 370 3G1, west longitude 740 4Y. , 

April 27 or 25, Captain McIhyis said to have scenlargo mackerel GO 
~niles south of No Man's Land. 

In the latter part of April, the schooner Melissa D. Robins saw a quan- 
tity of small mackerel in tho night, about north latitude 350 17/, west 
longitude 740 1.5'. 

May 1. Oapt#iIiU McGowan was in a school of mixed fish in about north 
latitude 360 43', west longitude 7 4 O  43/, and says that the body of fish 
was the largest he lies seen in  the south in five years. 

The schooner Onrrie Parsons, on the night of May 3, saw a large mass 
of mackerel in north latitude 360 47/, west longitude 740 53'. 

May 2. Oaptain Smith next saw the niackerel in about north latitude 
370,60 miles east by south from Cape Charles. E e  followed them about 
35 miles north. north ea8 t. 

May 2. Captain Fernald, schooner Lilla B. Pernstld, caught some 
mackerel off Hog Island, in 17 fathoms. The schooner Lula Wilbur 
also took some. 

May 3. Steamer Vidette from Mobile, a t  New Pork, reports inlatitude 
3Go N. water fairly alive with schools of mackerel; mackerel flloct 50 
miles north. 



BULLETIN OF THE UNITED STATES FISH COMMISSION. 247 

May 4. About this datethe schooner Edith Rozue reports havingtaken 
200 barrels of small mackerel 18 or 20 niiles soiitheast from Barnogat. 

Miby 5. The sohooner Carrie Parsons a large body of fish at night 
in north latitude 370 OS‘. 

May 7. The schooner Carrie Parsons saw plenty of fish at  night in 
north latitude 370 30/, west longitutle 740 30’ ; 28 fathoms. 

May 8. Between 8 and 0 p. m. we saw from the Grampus five schools 
of fish, one of them very large; north latitude 380 03’, west longitude 
740 18‘. 

May 8. The schooner Ralph Hodgdon, of Gloucester, saw several 
schools in the moruing and a t  night in north latitude 370 48/, west lon- 
gitude 740 15‘. 

Captain Smith caught 104 barrels salt and some fresh in 
north latitude 370 GO’, west longitude 740 34/. His was the northwest 
vessel of the fleet and alone, the fleet of thirty sail being barely visible 
to the southeast. 

May 9. The schooner Margaret S. Smith reports a large body of mack- 
erel extending from north latitude 370 4G’, west longitude 740 15‘ to 
Cape Henry. They were showing up well day and night for a week 
except May 8. 

The catch of eight vessels in a fleet of twenty-one or twenty-two was 
all made between latitude 370.20’ and 370 40’ j longitude 740 2s‘ aud 
740 50‘. 

May 9. The schooner Clara S. Cameron reported the capture of 60 
barrels of large fish, not mixed with sinall ones. At  night Captain 
Ourroll took about 12 barrels of mixed fish, two.tliirds of them between 
11 and 12 inches long, tho rest tinkers. Capt. Sol Jacobs also made a 
small haulof the samekind. At  this time the water was fullof 6Lsliclrs.” 
The fish were very wild, and most of the sets failed. 

May 10. Captain Thomas, schoouer Naud S, took 47 mash-barrels in 
north latitude 370 07’, west longitude 760 40’; 35 fathoms. 

May 10. The gill-nets of the &-ampus, in north latitude 3S0 07‘, west 
longitude 740 21.1, caught twenty.one maelrere1 aud om inackorel shark. 
The mackerel ranged in length from 11 to 122 iuches. Most of thein were 
alive, and one put in the well recovered fully. All were meshed in the 
sWth side of the nets, seven in the lower part of the mackerel-net, and 
fourteen well up in the surface herring’.net. The depth of tho school 
lhay therefore have been 5 fathoms or more. None of the fish were 
nearer than 3 feet from the top of the net. 

On this night Oapt. Sol. Jacobs took a small school of 13 t o  15 inch 
fish. 

May 11. Captain Williams reported having seen several schools a t  
night about 35 miles north-northeast of latitude 380 34’, longitude 
740 18‘. 

May 11. Captain Carroll, schooner Warren J, Crosby, caught 75 bar- 

May 0. 

He saw a number of small schoo~s, but no large ones. 
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rels of large mackerel in the night. He s a p  four or five other vessels 
caught jish in our vicinity. 

May 12. The mackerel from May 3 to this date seem to be located be- 
tween 370 and 380 lo/ north latitude, and 740 28' to 750 25' west longi- 
tude. Some were caught as far north as 380 40/, west longitude 730 52'. 
These were principally small and mixed, except one trip of large fish. 
The species was said to occupy a width of 15 miles east and west and 
to extend 26 or 30 miles north and south. 

May 12. Schooner M. 8. Ayer, 60 miles south-southeast from Cape 
Henlopen, seined 200 barrels round fish. 

May 12. Schooner &ampus took one mackerel in gill-net at 4.35; a. m. 
latitude 380 30/, longitude '130 55I. 

May 12. Captain McGowau left New York. He saw small schools ofP 
Scotland Light-Ship, which he thought were large fish. Schooner Cot. 
J. H. Prench, coming from northward, reports a small school or two. 

Captain Spurling, schooner Lizzie Maud, reports twenty-fire sail ar- 
riving a t  New Pork since May 3. The fish were taken from 15 miles off 
Smith's Island, Maryland, to 50 miles off-shore, latitude of Cape Henry. 
Captain Chase, schooner Clara h', Cameron, reports the southern body 
of fish enormous and very wild. 

May 13. I n  north latitude 370 48/, west longitude 740 13/, 37 fathoms, 
a fleet of eleven vessels was working on the mackerel. About sundown 
four vesselfi set for fish, but one made a mater haul, while the Henry 
Morganthau, of Portland, Captain McOowan, tho Caroline Voug7ht, of 
Boothbay, and one other vessel were successful. Captain Collins and 
I went to the Morgantlhau to see them bail in. They had about 200 bar. 
rels of mixed fish, ranging from 11 inches to 134 inches, She had just 
arrived here from New York. 

May 13. Capt. Sol. Jacobs: schooner Dfollie Adams, is reported to 
have caught mackerel in 12 fatilows off Winter Quarter Shoal. 

Captain Chase, schooner Clara X. Cameron, took 127 barrels of mixed 
mackerel a t  night off Winter Quarter Shoal. He saw milt but no eggs, 
and thought there were 110 females. 

May 13. Eight schools, mostly large ones, were seen from the Gram- 
pic8 a t  7 p. m. A vessel near us caught a small school. The watch 
saw several more whools in the night. The location was latitude 37" 
48/ N. and longitude 740 13/ W.; 37 fathoms. 

Captain Smith left New Pork and saw no fishermen except 
Captaiu Joyce, who seemed to be going to market. He saw no fish on 
the way south. 

May 13. The schooner William M. Gafney has just come from the 
northward. She cruised all the way from 15 miles off Fire Island and 
saw no fish. Our position was about north latitude 370 48/, west longi- 
tude 740 13l. 

May 14. The schooner John 0. Whittier came out of New Pork and 
sailed to the southrvard, keepiug closo in shore. 

May.13. 

She saw no flsh. 
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May 15. Between 8.30 end 9.30 p. m. (380 41' to 380 51' north latitude, 
740 16' to 740 09/mest longitude, 21 to  22 fathoms), Grampus saw eight 
or nine schools, some very large. A t  9.45 a school about twice as long as 
the vessel was along- side. Between 11 aud 12 p. m., twenty-four schools 
were soon. Between 12 and 2, five more were sccu. All appeared to  be 
xvorkiug to  northeast, some of them fasG. The fish were only about 12 
miles Routheast of the  southern light ship (Five Fathom Rank), and 
~e sailed though them for 10 miles. 

May 18. Six vessels joined the 111. S. Ayer in Philadelphia, each of 
then1 haviug 200 barrels or more. 

Scliooiier Grainpus saw multitudes of mackerel, alewives, etc., mixed, 
in 1101 t h  latitude 3YO 41' to  380 811, west longitude '740 16' to 'id0 Og', 21 
01' 22 f ; ~ f l ~ o ~ i ~ ; .  'Phe schoouers E a m r d  E. Webster and Warren. J .  
Crosby were seen tilking n~ackerel. 

Schoouer Jolm (3. Whittier took 10 or 12 barrels of wack- 
e ~ l ,  mixed witG alewives in excess,off F i r e  Fathoin Shoal. Sohooner 
Hattie L. iVewman. caught some mackerul, with abuudant alewives, in 
thc sanie locality. 

&y l q .  Cibptaiu Wilcox, steanier Alaska, seiued 2 barrels of large 
lllaclrcrel off Shinuecock in 12 fathoms. 

Uaptaiu G'romwell, schooner Hattie Eaelpt,  eaw a large body of fish I 

about iu iiortli latitude 390 211, west longitudo 730 39/, showing clay 
~ t l  iiiglit i ~ u d  traveliiig north-northeast. 

Schooner Grampus saw numerous schools of fish from G to 
8 miles west-southwest from southern light-ship on Pire Fathom Bank, 
;Itid many IUCJPe at night not far from this locality. Ttlese were 6UIP 

Posed to be meuhadeu. 
b h y  1 I). Oaptain Gromwell reports the fish working fast east-uorth- 

east to east-southeast. 
il'Iay 19 or 20. Schoouer Margaret 8. h'twith took good mackerel north 

b' e m t  frorn tlie southern light-ship on Five Fathom Bank. 
May 20. Schoouer Carrie E.  Parsons reports plenty of wackorel30 

milee southeiist from Barnogat. 
Cuptaiu Oroniwell was in about 390 56' north htitude, 720 46' west 

longitude, 40 fathoms. The fish worked southeast; eleven or twelve 
re8sels were :miong them. After that they lost them. 

captain Harty. schooner Israel J. .Uerritt, caught 189 barrels off Bar- 
negat, 

May 81. Numerous schools of fish were seen during the night from 
the Grampus. This was 
:Ibout in north latitude 390 401, west longitude 730 38'. 

h , y  21. Captaio Harty took 126 barrels 25 miles southeast of Sandy 
Hook light-ship. They mere from 11 to 13 iuches long, aud a large 
body of fish rnw in tliat viciuity. 

Plenty of fish are reportecl by pilot-boat NO. o southeast of 
Barnegat, the light just awash. 

Aluy 17. 

Nay 18. 

These were said to be mackerel aut1 alewives. 

May 21. 
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Captain Wilcox, steamer Alaskal took 73mackerel south of Neapeague, 
Long Island, near shore. 

Mar 22. Captain Greenleaf was told by a coaster that there were 
plenty of fish soath-southe:tst from Fire Island during the night. He 
could not tell what they were, but it was supposed that some of them 
were mackerel. 

May 22. The schooner Carrie E. Parsons reports having seen plenty 
of fish during the night about north latitude 400 09', west longitude 
730 23', 

May 23. Captain Greenleaf cruised recently as far south as Cape 
Henry and saw no fish. 

Schooner Joe Hooker saw mackerel in the morning in north latitude 
400 I7', west longitude 730 10'. The fish were going northeast. 

Captain Chase, schooner Clara S. Cameron, saw a few small schools 
at night 13 miles south-southeast from Montauk. Fishing was pre- 
vented by starlight. 

Schooners William H. Foye and Grower Cleveland saw three schools 
1% miles south-southwest from False Montauk. 

May 23. Captain Chase reports having seen during the night large 
bodies of fish deep in the water 45 miles southwest 8 south from S h h  
necock. 

May 24. Schoouer William H. Poye has cruised recently about Block 
Island and saw 110 macierel. 

May 26. Schooner Bary H. !L'homas caught in  the daptime 35 bar- 
rels of mackerel wi th  alewives, 18 miles southeast from Block Island ; 
also 25 barrels of mackerel with 100 barrels of alewives. I n  length the 
fish were from 11 to 14 inches ; those of 14 inches were few, but many 
were 13 inches. 

May 27. Captain Decker, whooner Robert J. .Edwards, took 50 bar- 
rels 15 niiles southeast from Block Island in the afternoon. He ob- 
served particularly that no eggs were present, but some large sexually 

Schooner Elvie Smith seiued 50 barrels 15 miles so uth-southeast from 
Block Island; 18 vessels mere present; 12 took fish. 

May 27. 0:Lpt'. John Whitmore, schooner Pannie #purling, at 2 p. m. 
saw a large body of fish ((just  shadowing" 16 miles southeast by south 
froin Block Island ; they '' came up good '' a t  5 p. m. From 2 to 5 p. m. 
they weut about 5 miles northeast. He reports 12 sail getting fish. The 
ileet w a s  scattered over 3 or 4 miles in extent. 

Captain Harty, 40 miles southeast east from Block Island, saw 
about 12 small schools a t  night. 

May 30. Schooner Grampus was in north latitude 410 12', west Ion 
gituile 71O 09'. Plenty of mackerel mixed with alewives were showing 
well in the afternoon. Some vessels are getting them afew miles south- 
west, of us. Two m u  frorli a dory threw bait directly into the schools, 
feeding with their heads out; the fish turned, but refused to jig. We 

The fish were going south-southeast slowly. 

, developed males wero captured. 

Weather prevented setting. 
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Paw 12 or 15 schools of large Block Island mackerel which were not 
mixed with alewives. 

West-southwest and southwest from No Man’s Land, 6 to 8 miles, we 
Raw inany 6‘ pods ’7 and sonic moderately large schools. One school, 
about 5.15 p. m., was ‘6 cart-wlieeliug.” 

A t  ‘7.30 p. m. twenty-odd sail are working 011 inackerel about 10 or 12 
miles west-southwest from No Mads Laud. Mauy boats are out. 

i3ze of mackerel. 

As a rule the mackerel taken during April were principally tinkers. 
Most of the fish that we saw ranged from about 11 t o  13 inches. Mixed 
mackerel were the rule. 

Miscella.?teous motes. 

.Xu the early days of seining i t  is stated that the mackerel uever diretl 
under the seine; now they do it only too often. I was iufornled that 
(hptsin Jacobs once made thirty-two consecutive water-hauls and was 
Euccessful with the thirty-third set. In setting the seine they aim to 
get tbe  heads of tho fish; that is, the advance part of t h e  school, and 
not the tails. 

I t  is stated that poor fish hang down in the seine much harder than 
fat ones. 

Captain Warreti, schooner Alice 0. Jordmt, told Capt. 11. E. Collins 
that on Pebruary 10,1887, he saw atbout a half barrel of mackerel 10 or 
13 inches long, and very poor, takeu in a seine with herring in Euglish 
Barbor, Fortune Bay, Newfoundland. 

I t  lies been generally remarked br tho fishermen that mwkerel hsvo 
hx hard to seine this year. They have beeu noted for their deep 
diving nud Andden disappearances. 

I n  tho latter part of May it  was sometimes ditlicult to dispose of the 
fresh mackerel even in New York One captain said that he had diffi- 
culty of that kind. It is stated also that the schooner Warreit J. 
CrusZq carried fish to Philadelphia and had to split them. 

Jallles bgerson,  cook of the AZice S. Hnzokes, state8 that large 
Wantities of small mackerel were tnkeu in  weir8 at  West Quoddy, Me., 
in July, 1886, and carried to Eastport. 

Captain li’ernald was told by a lobsterman at  Seal Cove, Mouut 
Desert, Me., that he saw a great inass of mackerel standing on their 
heads on the bottom, the bodies canted a little. 

Captain Fry H a w  a large spawii in R big Block Island mackerel about 
tho end of November, 18Srj. 

Oaptain Fernald saw lots of large fish about September 1,1886, about 
8eal Islaud and Duck Island, Maine, mid oiily oue vossel mar. They 
seemed very tame, but he could not catch any. 

110 examined i t  caroi’ully. 
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I Pood of mackerel. 

May 13, in north latitude 370 48/, west longitude ‘740 13‘, 37 fathoms, 
stomachs of rnackerel obtained froin the schooner Henry Morganthau, of 
Portland, were gorged with minute phosphorescent entomostraca, re- 
sembling those taken by us with towing-nets in the same locality. 

A separate account of the invertebr:ttes taken by the Qramps has 
been prepared by Mr. Richard Rathbun and others, to whom the col- 
lections were referred. 

Rqroductioa. 

Among the fish taken by the schooner Henry Morgantlmu, May 13, in 
north latitude 370 48‘, west longitude 740 13‘, 37 fathoms, I noticed a t  
least one well-developed male, and some ovaries of females containing 
eggs, which were apparently almost mature. These fish have been 
schooling daily in the day-time. 

I .  

Failure of toll-baid. 

Toll-bait was tried in all waters traversed by the Grampus, but 
always without capturing a single mackerel. 

SCOMBER PNBUMATOPHORUS. 

Capt. Thomas Steelman, of the steamer Nellie G. Rauwon, and Captain 
Valliant, reported the occurrence of mackerel 7 to 8 inches long in 
abundance about the middle of August, 1886, from Hereford Inlet to 
Barnegat. Capt. Sol. Jacobs informed us  of the report by coasters 
that some schools of mackerel were off Fenwiok’s Island in August, 
1886, and they say they caught a few of the fish. 

The schooner M. 6. Ayer was informed that mackerel, some of which 
weighed 14 pounds, were caught during t h e  summer of lSSG off Atlantic 
City, N. J., and sold by boat fishermen to the hotels. Inquiry mad,e 
from a dealer in Atlantic City furniRhed a corroboration of this state- 
ment. 

Capt. Henry 0. Fish informed 11s that ho saw, about September 1, 
1886, four or five very large schools (a thousaud barrels) of “Bull-eyed7’ 
mackerel 7 or 8 iwhes long. One of the stearners caught 8ome, but 
he did not. The ldcality must have been 08 tho south shore of Long 
Island. 

June 28.-Brig H. B. Hussey reports, June 28, Five Fathom Bank 
light-ship bearing west by north 50 miles, saw small school of mackerel. 
These were probably 8. pneumatophorws. 

Willard Bye, jr,, was informed by a fisherman at  Y;trmouth, Nova, 
Scotia, that the 6rst chub mackerel caught there he caught in Septem- 
ber, 1SS6. During that year about a dozen were reported in that vicin- 
ity. In 1887, up to August 15, they were plentiful. Two men, lashing 
from 8 boat for the ordinary mackerel, caught 8 dozen a day. 
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At Balifax, Nova Scotia, in 1887, the fishermen had not seen any of 
the chub mackerel. 

POEONOTUS TRIAUANTHUS. 

April 13. One large specimen was caught in a gill-net in latitude 

April 26. A young example was taken in the towing-net. 
April 26. One young individual was secured in latitude 37036/, lon- 

gitude 740 28l. 
Young specimens were caught in the dip-net May 12. 
Young examples wore obtainod in the towingnet May 6, in north 

In the evening of May 12 four small individuals were taken in tho 

370 29/, longitude 750 12'. 

latitude 380 43/, west longitude 73048/. 

towingnet in north Iatitudu 380 40/, west longitude 730 53'. 

POMATOMUS SALT ATRIX. 

On the evening of May 12, in north latitude 380 40/, west longitude 
730 53/, a bluefish 1& inches long was captured in the towingnet. This 
ia one of the very few young bluefish so far obtained in our maters. 

TYLOSUEUS MARINUS. 

April 30. Capt. Scott Rackliff, of the schooner Volunteer, scut to the 
Grampus %I billfish, which he had caught in his seine off Chesapeake 
Bay. 

BREVOORTIA TYRANNUS. 

April 21. I n  the harbor of Fortress Monroe we heard the (' flip l7 of 
the menhaden frequently. 

May 10 or 11. Captain Williams reported enormous quautities in 
Hew York Bay, inside the Hook and in tbe vicinity of Sandy Hook. 

May 12. Capt. Henry C. Fish, steamer Testa, reports first capture, 
this date: off Barnegat. 

hfay 16. Oapt. Henry a. Fish says menhaden were caught of f  Shin- 
liecock, same date as in 1886. 

May 16. Several menhaden steamers are lyiug st Delaware Break- 
water. Dead meuhadon were floating out with the tide from the break- 
water as the Grampus entered. 

May 17. Capt. Thomas Steelman, steamer Nellie E. Ramon, reported 
the capture May 16, of 10,000 menhaden, the first of the mason. They 

fifteen days later than usual; last year a t  this date tlie fishiug wa8 
good. A body of meuhaden went past Cape Henlopen JI&y 2 and 3. 

May 19. Schooner ill. 8. Ager reports seeing plenty of menhaden at  
ni@lt, not far froin north latitude 380 4Y, west longitude 740 21'. 

20. Schooner Grampus a t  night saw scaoo~s which were SUP- 
posed, from their tuov~rne~i t~,  to bo tneuharlun. The position  as sob 
'W fro14 latitude 380 4fY, longitude 74.O 12', 
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Captain Jones, schooner Alice S. Hahlces, saw large bodies off' Abse. 
con, from 5 to 20 miles off-shore. 

May 25. Capt. Henry C. Fish says there seems to be a largo but 
scattered body of menhaden off Montauk. He thinks there is a larger 
body yet to come. 

r May25. Mackerel fishermen report large bodies of menhaden 40 
miles southeast from Montauk. They show in Long Island Sound 
about the middle of June, and range eastward to Nantucket and BUZ- 
aard's Bay. 

May 29. Menhaden steamers belonging in the vicinity of the eastern 
eud of Long Island are engaged in fishing in its waters. 

CLUPEA VERNALIS AND ZSTIVALIS. 

As early as April 23 Capt. Sol, Rowe seined some alewives about 30 
miles off Hog Island. I n  company with them, a t  the surface, he caught 
25 or 30 barrels of sea robins (Prionotus sp.), young dogfish (Squalus 
acanthias), a few young goose.fish (Lophius piscatorius), and three tinker 
mackerel. 

May 22 the schooner Grampus took in gill-nets four specimens of 
Clupen vernalis, one female and three males. The female was about 10 
inched long aud larger than any of the males. The ovaries and sperm- 
aries were very small, showiug that these are probably young fish and 
not yet ready to leave the sea, although full growii, or nearly so. Tho 
locality is about north latitude 390 40', west lougitude 730 38. 

On the night of May 28 the schooner Porter Roberts set in about north 
latitude 402, west longitude 730 28/, and got alewives. 

May 26. Captain Decker, schooner Rohert J. Edwards, wen t out from 
Sandy Book in company with 20 fishcrmen. IIe sailed east & south €ram 
Sandy Hook. At a ditstauce of 60 miles lie saw largo bodies of ale- 
wives. 111 rlressitig them no eggs 
or milt were noticed, from which it is probable that these were young 
fish. They were goiug northward about 7 niiles per hour. 

May 25. The schooner Alary a. ,Thomas canght alewives with mack- 
erel, 18 miles southeast from Block Island ; slie took 25 barrels itt one 
set and 100 barrels a t  another time. 

May 30. The schooner Grampus saw numerous schools of alewives 
mixed with mackerel 1 7  miles tioutlieast & south from Brenton's Reef 
light-ship, or north latitude 410 12', west longitude 710 09/. The fish 
were showing well in the afternoon. 

Ele caught about 8 bushel of them. 

RATA LBVIS.  

April 27. Specimens were cnnght on hand-lines in north latitude 37& 
43/, west lorigitntle 740 15/, 36 f;itltoms. 

May 7. Two females were cibught on hand-lines from the Cft'anZpUB, 
menh~tdeii for bait, in about north lati tudo 390 50', west longitude 73O 
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09'. They were feediug o n  hermit crabs aucl a gastropod resembling 
Nut ica. 

May8. I n  the afteruoori the CSyanqms took a female of this skate on 
a hand-line. In  its stomi~cli were uuinerouki lieriiiit crabs of good size. 
!l!h shells of the crabs were not presout, except a single sinal1 one. 

May 9. Males of this species mere takeli froin the Grmtptbs 011 hand. 
lines in about 370 46' north latitude, 740 15' west longitude. 

In  the afternoon of May '3, i n  about north I:ititiide 380 03/,'west 
loiigitude 740 lo', we took bsrn.door skates of both 8ex.e~ aud fount1 
Crubs in their stomachs. 

SQUALUS ACANTIIIAS. 

April 23. Young examples were taken in a purse seine by Oapt. sol 
Bowe 30 iniles OE Hog Island in company with Prioitotus, Clupca, Lo- 
phius, and flcocombcr. 

April 24. Five dogfish were caught on hand-lines ; their stomachs 
were empty. One female contaiued ~-oiing G iriolies long. When t h e  
Young were dropped into a pail of water they tried to swim. Opening 
the abdomen of a dogfish docs not pruvcnt it from smiuiming off i u  to 
aud under the water a t  a rapid rate. 

April 26. 
April 27. 

In the evening dogfish were taken on hand-lines. 
Many examples, principally feiuales, were brought up on 

lines in north latitude 370 43/, west longitude 740 15'. One male had on 
his livery of niiiuerous large milk-white spots. ~ l i o  females had 110 

large spots, but a few smell ones. The green eye of this species is re- 
markable. 

l\lay 7. The Grampus caught several dogfish, all of which were females 
but one, in about north latitude 390 20/, west longitude 730 OO', aiitl on  
May 8 two females were takeu i n  north latitude 380 25', west longitude 
740 OW,  28 fathoms. 

In  about north latitude 370 46', west longitude 7.10 15', dog- 
fish were taken from the Grampus on hand lines. 

In about north latitude 380 IL', west longitude 740 23', froin 
23 fathoms tho Grampus took seyerwl (logfish wit11 fresii ninckerel for 
bait, 

Very early in tlie inoruiiig of ~ a y  12 about a dozen dogfish nieasur- 
' ing 15 inches or so in  length were taken from tlie gill-nets of tho Graiib- 

2%. Later in tlie saiw d i ~ y  in about north latitude 380 30', west lonpi- 
tude 740 021, additioriwl specimens were titken 011 hand-lilies. 

During tlie at'tcr~ioon of the same dity in about iiortli latitu(~e ~ S Q  
03,  west longitiiiie 740 IO', we took dogfisii, mostly females, auci fouud 
ill their stomeclis Priovaotus. 

May 12. During the evening, which was rernarlcnhly fine with R 
"00th sea, swarrns of c~ogfisli were seen at  t ~ i e  swliwe, their tlorsiil 
848 s~io\ring out  of water. Uitl)t. L). 15. 
golliv told y o  that he lim secu iupiads of tliein oil tile fishing bni i l i~  

May 9. 

&ty 11. 

Several fish a t  a tiine w o u ~  follow the  hoo~r up to the surface. 

~ ~ i e y  were genc.rnl1.y iu pairs. 
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in summer. We tried hand-lines, but even the dogfish wore off the 
bottom and we caught nothiug. The dogfish near the surface amused 
themselves and us  by trjirig to steal the bait from our hooks without 
taking the hook in their mouths. One of the men held a line alongside 
among the dogfish. A very shrewd youngster came up and bit a t  the 
shank of the book as i f  to try its qriality; then he careftilly took be- 
tween his teeth one edge of the bait as far its possible from the point of 
t h e  hook, and shook his liead like a dog to  free the morsel, and he 
escaped with it. 

This habit of swimitling with the dorsal out of water is caIled “fin- 
ning.” Captain Uoliins liaa see11 it in June on Brown’s Bank, the fish 
extending as far as the eye coiild reach 011 moderate evenings; some 
of the men of the Grampus have seen the (( finning” all through the 
moderate Bummer eveniugs 011 the New England fishing banks. 

LAMNA CORNUBICA. 

May 10. The gill-nets of the Qrampus were hauled and contained 
twenty-one mackerel, while rolled up in the eastern end of the herring 
net we found a mackerel Bliark 67 inches long. In its stomach were 
the remains of six I’vionotus and fonr small Squalus. I found a few 
parasites, most of them OIJ tlie edges of the caudal lobes. Tho location 
of this haul was in about iiorth latitude 380 07’, west longitude 74021‘. 

WISH EGGS. 

May 19. In the evsuing, not far from the southern 1ight.ship on 
Five-fathom Bauk, the G‘ramnpus took many floating eggs in tho towing 
net. 

Nay 20. In  latituds 380 42‘, longitude 740 21’ ft few floating eggs 
were taken in tho towiug net. 

Mag 26. Floating egg8 similar to those found near Fire-fathom Bank 
Southern Light-shil), May 19, were caught with the towing net in the 
eastern end of Long Island Sound early in the inorniiig. The oil glob- 
ule was very uoticeable in these eggs. 

May 30. Two species of floeting eggs were found abundant in Nar- 
raga~isett Bay, difl’eriug in size aiid development. Two ribbons of 
LophiuR eggs were seen. The eiivelope of tho egg mass was so tougb 
and tenacious that we were obliged to cut it with a knife. The egg8 
are in honeycomb-like cells. 

. 

FISH T‘RAPS. 

May 26. Some of  the fishes caught i u  the fish traps about the east- 
ern end of Long Island aboi~t, this date are : Yetrodon turgidus, Prionotus 
pulm@cs, Stenotomus G I W Y S O ~ ,  C’entrojri&is Jur u i q  m d  Brevoortia tyr- 
cmnus, 
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FISHERMEN’S VERNACULAR. 

Oharacteristics of fishes : 6‘ Slap ’) of menhaden, L L  raining or patter- 
ing?) of herring ; “ Chug)) of mackerel. Alewives, and .menhaden settle 
when alarmed; mackerel dart away; (‘ mulling)) of herring and men- 
haden means gradual settling. 

A small bunch of fish is R ( 6  small pod ”; a I C  dory pod )’ contains about 
enough fish to fill a dory. A L‘red school’) is one which lies tinder B 

mass of red entomostraca, etc., forming its food. CLButts,” the heads 
of a school, or of fish. (b Red birds ’, or b b  sea geeso)) ore red phalaropes. 
Tails schooling and heads settled means that the advance fish have been 
alarmed and sunk while the rear end of the school is still schooling. 
Lc Swinging” of Q school is cart-wheeling. Soaking to windward” is 
moving slowly against the wind. 

Speaking of an unsuccessful set of the seine for a school of fish a 
captain said, 

Another expression of a captain who saw a chronometer 011 the 
Grampus for the first time was, “1 never was shipmates with a chro- 
nometer before.” 

Another captain, who thrust a board with all his strength to a drown- 
ing man, said, “1 pooned a board a t  him.” 

I set a t  it but didn’t stop nothin’.“ 

CETACEANS. 

The cruise was remarkable for the scarcity of cetaceans. Puffing 
pigs were seen at Fortress Monroe, Delaware Bay, and near Montauk. 
+few blackfish were sebn on May 1. I observed among them what 
appeared to be an Orca, but they were too far off to be identified. 

On the 11th of May a moderately large-sized school of porpoises wag 
seen coming from the southward in about north latitude 380 ll’, west 
longitude 740 23l. 

On the evening of May 14 a school of about thirty Delphinzcs was 
alongside, and near night a few more were seen. This was innorth lat: 

Ora May 15 Captain Fernald caught a De&Jhzcs aontaining a fcetus 22 

Early in the morning of May 24 a school of porpoises was seen off 

On May 24 also a small  whale was reported i y  one of the men of the 

May 27, 40 miles southeast & east from Block Island, Captain Earty 

itude 380 03/, west longitude 740 12l. 

or 23 inches long, which was removed alive and seemed almost viable. 

the south side of Long Island. 

Grampus near Montauk. 

reported whales plentiful. 

I 

BIRDS. 

we were struck by the remarkable scarcity of bir& during our en- 
tire cruise from Fortress Monroe t; OQ;Pe Cod. The species which are 
usually recognized as the associates of the maokerel were generally . 

Bull. U, 8. I?. C., 87-17 
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scarce; gannets were never plentiful, and ‘6 sea-geese” (red phalaropes) 
usually were only in small bunches and widely scattered. It was re- 
marked by the fishermen that the mackerel and the birds remained nn- 
usually long in the southern waters south of Cape Henry. 

On the 12th of May Captain Chase told us that birds were so abun- 
dant with the southern body of fish as to interfere with seining. On the 
21st of April, in the harbor of Fortress Monroe, we found the usual 
abundance of ducks ; gulls, terns, and kittiwakes were also present ; 
cormorants, loons, and grebes were occasionally seen. Coots had not 
yet ley6 those waters. 

On the 5th of May coots were flying to the southward in Delaware 
Bay. On the 1Gth of May, when we returned to the breakwater, no 
coots were seen. On the lGth, two small flocks of coots were seen fly- 
ing southward in the eastern end of Long Island Sound. A large 
flock was observed near Brenton’s Reef light-ship, aIso flying south- 
ward. 

In the evening of May 13, in about north latitude 370 48/, west lon- 
gitude 740 13/, tve saw a flock of phalaropes. 

In the ereningof May 20, in about north latitude 38*42‘, west longi- 
tude 740 21‘, a small flock of phalaropes was observed, and on tho 26th 
of May we saw a flock of the same birds near Montauk. 

In the evening of May 9 three jaegers were tolled up with liver, but 
not dose enough to be shot. Two of these birds were near us on May 
29, but the sea was too rough to attempt their capture. 

Petrels, Cary chickens, called “sailors’ ghosts” by the fi.shermen, 
were seen everywhere, and could frequently be brought up alongside 
by the use of fish-chum close enough to be caught with dip-nets. 

Land birds were occasionally noticed at sea. A chestnut-crowned 
sparrow came aboard on the morning of April 29 when we were prob. 
ably 50 miles offshore, and a small hawk was alongside on the same 
evening. On the 9th of May, when we were 49 miles offshore, a red- 
headed woodpecker flew on board the Qrampzcs. 

May 27,40 miles southeast + east from Block Island, Oaptain Harty 
reported birds plentiful. , 

> 

Bird feathers. 

At 8.30 p. m. May 23, in north latitude 400 19‘ west longitude 730 
06/, Borne floating feathers were obtained in the towingnet. These are 
considered by fishermen to indicate the presence of fiah in the direo- 
tion from wkipJR the feathers come. 
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NOTICE OP THE SHALL SURFACE ORGANISMS TAKEiV IN THE TO% 
NETS, AND OJ' THlC CONTE"S 02;" MACKEREL STOMACHS, BY RICB- 
ARD RATEBUN. 

The number of lots of towings handed to me for examination was 36. 
Some of these were obtained by means of a large conical net, of rather 
mars8 mesh, intended principally for the capture of fish, and in which 
never more then a trifling quantity of the smaller animals was retained; ' 
the larger number were taken in the ordinary pattern of tow-net, made 
of silk bolting-cloth, and measuring 12 inches across at the mouth and 
about 22 inches deep ; a few were secured with a dip-net. They were 
all taken at the surface between April 25 and May 30,1887. The po- 
sitions have been described elsewhere by Dr. Bean, and are also given 
below, in connection with the list of species obtained at  each locality. 

The best results, as regards the smaller animals, were obtained with 
the 12-ineh tow-net, and although the distaiice actually traversed by 
the net each time that it was used was not determined! yet we have 
boen able to form sops  idea of the relative abundance of life in a given 
area, at the surface during the beginning of the mackerel season. The 
usual length of a towing was from one-half hour to one hour, the vessel 
sailing a t  the rate of 2 or 3 knots an hour. The quantity of material 
from each towing was calculated by liquid measure, the specimens first 
being allowed to settle thoroughly in the bottle containing them. While 
this method did not afford absolute results, by measuring the contents 
of the mackerel stomachs in the same manner a comparison of the two 
was rendered possible. 

The quantity of specimens in each lot of towings was from 1 to 20 
drams. One towing, aEording 1s drams, was made in 15 minutes May 
9, beginning at  8.15 p. m. The 25 towings with the 12-inch net resulted 
in a total catch of 115 drams of specimens, or an average of drams 
to a towing. 

The contents of the stomachs of mackerel were preserved on two days 
Only, May 10 and May 13. The size of the fish was from 11 to 13& * 

inches in length. On the first day mentioned the quantity of food 
taken from the stomachs averaged 4 drams to a stomach; on the second 
day it averaged 56 drams, except in the case of one specimen, which 
afbrded 8 drams. The average quantity of food to a stomach, there- 
fore, agreed very closely with the average results of a towing with the 
12-ineh net. 

These deductions, however, are based upon too few observations to 
have any special significance. It is well known that the surface organ- 
isms serving as food for mackerel and other pelagic fishes are very un- 
equally distributed, and are constantly changing their position, appear- 
lnfZ and reappearing under the varying conditions of the water and 

While sometimes they are apparently absent over wide 
&re% at others they form dense clouds, plsiuly distinguishable by their 

I 
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color. Such swarms would readily attract the schools of rapidly swim- 
ming fishes, while they might easily escape the notice of a fishingvessel 
moving slowly from place to place. It is also probable, from previous 
observations of the Fish Commission; that the mackerel feeds to some 
extent below the surface. 

As to the character of its food the mackerel probably exercises little 
discrimination, but swallows all the smaller objects occurring in its path. 
Certain species or groups of species are, however, much more abundant 
than others, and these are recognized as its common or appropriate 
food, Such are the copepods, the pelagic amphipods, some of the ptero- 
pods, and perhaps Sagitta. On the present cruise several speoies of 
copepods, Themisto bispinosa of amphipods, #pirialis, sp. of pteropods, 
and Sagitta elegans were the most common and wide-spread, and they 
were all abundant in the stomachs examined. 

A list of the forms identified from the towings and an account of the 
contents of each towing are given below. In the hasty examination 
made, many species have undoubtedly escaped notice, and the lists should 
be regarded as containing only the more common or more conspicuous 
forms. But few jelly-fishes, representing only two genera and species 
of small size, were preserved, though other forms were taken by the 
schooner. Sagitta was often very abundant, but annelids were exceed- 
ingly rare, and not more than three or four species were observed. Of 
copepods Femora longicaudata was identified from most of the towings ; 
Oalanus, sp., was nearly as wide-spread, and often more abundant; Cen- 
tropages typicus was very common ; Pleurornmn, sp., composed the bulk 
of one of the towings, and two of the smaller lots consisted almost ex- 
clusively of Anomalocera Patersonii. Themisto bispinosa, of amphipods, 
was nearly always present, and sometimes in great abundance, though 
often young and small; Calliopius Eceviuscullcs occurred onlx in Fort 
Pond Bay, Long Island, and Narragansett Bay. Isopods were rare and 
represented by onlyone genus, Idotea, of which three species were taken, 
one, however, only i n  Narragansett Bay. The Schizopoda and Deca- 
pods were represented by young stages only. Of pteropods, Olione 
limacina was moderately abundant a t  times, while h’pirialis was often 
very common, in some cases composing a large proportion of the bulk 
of the towing. Salpa Caboti occurred only in one instance. The eggs 
and embryos of fishes were sometimes abundant, but there was seldom 
any trace of vegetable life, except in the rare occurrence of small de- 
cayed fragments, apparently of eel grass, Zostera. An interesting 
feature waR the finding of so many species of insects blown or drifted 
from the shore. Seventeen species belonging to four orders were taken, 
but each species was represented by only one to four specimens. 

Prof. 8. I. Smith kindly examined the amphipods, schizopods, cum& 
cea and decapods, and has furnished such identifications as are given. 

“Mr. J. Walter Fewkes has determined the Medusa, Mr, Willigrq IX 
Dall the Mollusca, and Mr. John 13. Smith the insects, 



LfsT OF THE FORMS IDENl’rFIED FROM TEE TOWINGX. 

OCICLEX’J!l3BhTA. 

HYDROMEDUSB. 

Trachynema digitale A. hgassiz. 

CTENOPIIORA. 

PleuroBrac7bia rhododactyla Agsssiz. 

WORMS. 

CHBTOGNATUA. 

’ &&tu, sp., probably flagitta elegans Verrill. 

CHBTOPODA. 

Tomopteris, sp., and two or three other uiidetermined forms. 

CRUSTACEA. 

OSTRACODA. 

One undetermined species. 
COPEPODA. 

Oalm.us. (TWO or more species which have not been identified.) 
Pleuromma, ep. 
[remora longicaudata Lubbock. 
Oentropages typicus Krijyer. 
aentropages hamatus Lilljeborg. 
Anomalocera Patersonii Templeton. 
Candace peotinata Brady. 

Themisto bispinosa Baeck. 
calliopitts lajviuscului Bojck. (From Fort Pond Bay, Long Island, 

AMPHIPODA. 

and Narragansett Bay.) 
ISOPODA. 

z h t e a  irrorata Edwards. 
I h t e a  robusta Erijyer. 
ldotea phosp]borea Harger. (From Narragansett Bay.) 

OUPIACEA. 
9 ‘ 1  

‘he ‘young of one undetermined species, represented by a single 
specimen, 
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SCHIZOPOD A. 

Nyctiphanes norvegica G. 0. Sars (?), young; also the very young of 
one or more undetermined species. 

DECAPODA. 

Larval Macrurans, Anomursns, and Erachyurans. 

MOLLUSCA. 

HETEROPODA. 

Firola, sp. 
PTEROPODA. 

Clwne limacina Phipps. 
Spirialis. (Represented by at  least two species, one with a tall, the 

other with a short spire j the latter is the more common.) 

TUNICATA. 

flalpa Cabotii Desor. 

INSECTA. 

UOLEOPTERA. 

Bradycellus rupestris Say. 2 specimens. 
PsylZobora 2Q-maczclata Say. 1 specimen. 

DIPTERA. 

Limnophila ? 2 species ; each 1 specimen. 
Goniomyia t 2 species ; each 1 specimen. 
Erioptera t 1 species j 1 specimen. 
Cferanomyia. 1 species ; 1 specimen. 
Eristalis transversus Wied. 1 specimen. 
Nemotelus, sp. 1 specimen. 
Anthomyia, sp. 4 specimens. 
Drosophila, sp. 1 ‘specimen. 
Mqscid. 1 sp. LOC. uncertain. 1 specimen. 

HEMIPTERA. (HETEROPTERA.) 

Ewchistus variolaris Beauv. 1 specimen. 

HEMIPTERA. ( HOMOPTERA.) 

Siphonophora, sp. 3 specimons. 

ARANEA. 

Misumeita americana Keys. 2 specimens. 
Epeira labyrintha Hentz (young). 1 specimen. 
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DE80RIPlTON8 OF FEE OONZBNl'K OF TEB TOTVINGX, ARRUQED O€lROiVOLOi?I~ 
ALIiY. 

April 25, 6 a. m. (Iat. 370 36' N., long. 74O 28' W.); large net. Con- 
tained about 25 specimens of Themisto bispinosa, 2 specimens of Clione 
limacina, and about 15 specimens of Spirialis, sp. 

April 27, 6 to 7 a. m. (]at. 370 43 N., long. 740 15' W.); large net. 
Oontained about 20 specimens of Themisto bispinosa, and 1 each of 
Nyctiphanes norvegica ( 4 ) ,  young, and Plezcrobraclbia rhododactyla. 

April 27, 8 a. m. (lat. 370 431 N., long. 740 15' W.); small net ; quan- 
tity 6; drams. Uonsisted almost entirely of Calunus, sp., with Centro- 
pages hamatus, abundant, and the following very rare: Themisto bispinosa, 
lsagitta, Clione limaeina. 

April 27, 2.35 to 3 p. m. (lat. 370 431 N., long. 740 15' W.); small net; 
quantity 6 drams. The bulk consisted of Calanus, sp., and Centropages 
typicus, with a few other species of copepods in small numbers. Sagitta 
and Clione limacina were abundant, and the following rare: Themisto 
bispinosa, Trachynema digitale, and fish eggs. 

April 27, about 6 p. m. (Iat. 370 45' N., long. 740 15' W.) ; large net. 
The following were represented by from 1 to a few specimens each: fish 

' eggs, Nyctiphanes norvegica (Y), young, Themisto bispinosa, Candace pec- 
tinata, Hagitta, Olione limacina, Salpa Cabotii. 

April 28 (Iat. 370 40' N., long. 740 13' W,); small net; quantity 26 
drams. Consisted almost entirely of the following copepods : Galanus, 
SP., Centropages hamatus, and Temora longicaudata. There were also a 
few fish eggs, an abundance of a filamentous diatom, and a single speci- 
men of Tpachynema digitale. 

April 29 (lat. 370 4 2 1  N., long. 730 63' W.); small net; quantity 2 
dwms. Consisted moatly of the following copepods : Calaiw,  sp., Te- 
mora bngicaudata, and Oentropages hamatus. Xhentisto bispinosa,* young, 
aad lsagitta also occurred sparingly. 

April 30, 7 p. m. @at. 380 121 N., long. 740 26' W.); large net.' Con- 
tained a quantity of T'Ibemisto bispinosa and Pirola, sp., with Trachy ' 
nema digitale. 

May 1,6.15 to 7 p. m. (lat. 370 36' N., long. 74O 31' w.1; large net. 
Oontained about a dozen specimens each or Themisto bispinosa and 
alione timaoina. 

May 2 (lat. 380 25' N., long. 740 50' W.) ; small net; qusntity'l dram. 
consisted mostly of ITemora longicaudata, with Calanzu, sp., and Centm- 
pages typicus. Fish eggs were also abundant. 

May 6 (lat. 380 43' N., long. 730 48' W.) ; large net. Contained from 
to a few specimens each of the following forms : Xemora bTtgiCau- 

data, zoem of crabs, Tlbemisto bispinosa, and Pleurobrachiu rkododactyla~ 
May 6 (Iat. 380 431 N., long. 730 48' W.); small net; quantity 6 drams. 

Oonsisted mostly of &&,nus, sp., with Temora longicaudata very abun- 
dant, and Oentropages typicus and #pirialis, sp., common. 

May 6 (lat. 380 191 N., long. 740 21' W,); small net; quantity 6 drams* 



264 BULLETIN O F  THE UNITED STATES FISH COMMISSION. 

Consisted almost exclusively of the following species of copepods : Ca- 
lanus, sp., Temora longicaudata a i d  Centropages hamatus, with a few 
flagittas. 

May 9,8.16 p. m. (lat. 380 10' N., long. 740 16' W.); small net; quan- 
tity 18 drams. The uet was out only fifteen minutes, and tho bulk of 
the catch consisted apparently of one species of copepod, Temora longi- 
caudata. Themisio bispinosa, young, and Xagitta were also abundant. 

May 10 (lat. 350 06' N., long. 740.13' W.); small net; quantity 66 drams, 
The bulk consisted of copepods, principally Temora longicaudata, with 
Calanus, sp., and Centropages typicus, both common, and Anomalocera 
Patersonii rare. A few specimens of Sagitta, flpiriulis, sp., and fish 
eggs, and one specimen of Pleurobrachia rhododactyla also occurred. 

Mas 10 (lat. about 380 11' N., long. about 740 121 W.) ; small net; 
quantity 2 drams. Composed almost entirely of l'emora longicaudata, 
with some specimens of Centropages typicus, Calanus, sp., and Anomalo- 
cera Patersonii. 

May 10 (lat. about 380 11' N., long. about 740 12') ; large net. Con- 
tained 1 to 3 specimens each of Themisto bispinosa, Idotea irrorata, and 
Plewobrachia rhododadyla. 

May11 (lat. 350 11' N., long. 740 23' W.) ; small net; quantity 1 dram. 
Contained the following species : Temora longicaudata, Centropages 
t y p k w ,  Calanus, ~ p . ,  flagitla, Spirialis, sp. 

May 12 (lat. 380 30' N., long. 740 02' W.) ; small net; quantity 3 
drams. The bulk consisted of Spirialis, sp., and the following species 
of copepods : Calanus, sp., Centropages typicus, Temora longicaudata, and 
Anomalocera Patersonii. 8agitta was common ; Nyctiphanes noraegica 
(Y), young, moderately abundant, pnd Clione limacina, Pleurobrachia 
r7wdodao@la, and fish eggs, few. The following insects were also taken : 
Bradyoellus rupestris, 2 specimens; Boniomyia (?), ap., one specimeQ, 
and a specimen of an undetermined Muscid. 

May 12,7 p. m. (lot. 380 40' I?., long. 7 3 O  53' W.) ; small net ; quantity 
6 drams. ~ Consisted mostly of small crustaceans and Spirialis, sp. Gal- 
anus, sp., very abundant; larval crustaceans and Sugitta very common; 
Anomalocera Patersonii, Candace pectinata, and l'emora longicaudata 
common ; l'lmnisto bispinosa, young, few ; Idotea robusta, four, The 
contents of this towing was labeled as the Cayenne," of the fishermqn, 
probably referring to the red color of the species of Calanus. 

May 12 (lat. 380 40' N., long. 730 53' W.) j dip-net ; quantity 2 drams. 
The bulk consiste'd of Nyotiphaltes lzorvegica (Y), young, with very little 
0180, the following, however, being represented : Anomalocera Patersonii, 
Centropages typicus, Calanus, sp., Themisto bispinosa, young, Clione 
limacina, and two specimens representing two species of insects, Eus. 
ohistus wariolaris and Limnopkila, ( 0 )  sp. 

May 13 (lat. 3 7 O  48' N., long. 740 13' W.); small net; quantity 4 drams 
Oonsisted mainly Of copepods and #pirialis, sp. . Centropages typicus 
rtppea,rs to be the most abundant of the copepods, with Oalanw, sp., I 
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and Pleuromniu, AI)., common. Clione limacina and decapod larva were 
also common. 

May 14, evening (lat. 380 03/ N., long. 740 12/ W.) ; small net, quantity 
4 drams. The ~ u l k  consisted of Themisto bispinusa, and of copepods, 
of which Calanus, sp., seemed to be the most abundant, with Centropages 
typicus nearly as common, and Candace pectinata, rare. 8agitta and 
Spirialis, sp., were also very abundant, and larval decapods, Clione 
limacina and Pleurobrachia rhododactyla, all :ommon. 

May 16, 7.30 p. m. (lat. 380 39/ N., long. 740 03/ W.); small net, 
quantity 2 drams. Consisted mainly of the following copepods: Calanw, 
sp., Centropages typicus, Temora longicaudata and Pleuromma, sp., with 
Anomalocera Patersonii, rare. &pirialis, sp., and fish eggs were common; 
and Themisto bispinosa, young, the zoeae of crabs, an dannelids were 
rare. 

May 20, morning (lat. 380 42' N., long. 740 21' W.); small net, 
quantity 4 drams. Uonsistod mostly of Teemora longkaudata, Calanu8, 
sp., Centropages typicus, and the zoea of crabs. The following were 
also abundant : Pish eggs, h'agitta, #pirialis, sp. 

May 20, 7.30 p. m. (1st. 380 60' N., long. 740 06/ W.); small net, 
quantity 6 drabs. The bulk consisted mainly of one species of copepod, 
Anomalocera Patevsonii, with Calanus, sp., and Centropages typicus, 
abundant, and Candaoe peotinata, rare. The following also occurred: 
Embryo fishes, very abundant j fish eggs, few ; decapod larva, common ; 
Themisto bispinosn, young, few ; Ostracoda, common ; flagitta, few; 
Clione linaacina, few ; flpirialis, sp., abundant ; Yleurobraohia rhodo- 
dactyla, abundant. The following insectts were taken, from one to three 
specimens of each : Beranomyia, sp., Zristalis transversus, &phonophora, 
sp., Misumena aMericana, Epeira labyrintha, young. 

May 20, 7.46 p. m. (lat, 380 60t N., long. 740 06/ W.);flarge.net. 
Contained, a few flagittas and a few crustacean larvae. 

May 21, morning (Iat. about 380 66/ N., long. 73b 47' W.) ; small net, 
quantity 1 dram. Consisted almost exclusively of Anonialocera Patsr- 
sonii, which were noticed as the green crustaceans. 

May 21, eveuing (lat. about 390 26' N., long. 730 40' W.) ; very small 
amount, consisting almost eutirely of Anomalocera Patersonii, as in the 
previous towing. 

May 2 2 , s  a. m. (lat. about 390 43/ N., long. about 730 39/ W.); small 
net, quantity l& drams. Temora longicaudata, Centropages typiow, Gala. 
nus, sp., and fish eggs very abundant; larval decapods, #pirialis, sp., 
and h'agitta, few ; 1 specimen of annelid. 

May 22,s p. m. (lat. 390 46/ N., long. 73O 49/ W.); small net, guan- 
tity 20 drams. Composed mainly of copepods and larval deoapods, 
the former consisting mostly of Temora Zongicaudata, with Ualmus, sp., 
common, and. C a n h o e  pectinata rare; and the latter inchiding repre- 
sentgtires of Brachyurs, Anomura, and Macrura. Other forms were ~ 

observed as followB: The young and eggs of several species of fishes; 



266 BULLETIN OF THE UNITED STATES FISH COMMI~BION. 

l'he;,&to bispinosa, moclerateiy abundant ; 1 young Cumacean; Sagitta, 
abundant; 3 species of annelids, including Tornopteris, €ew ; flpirz'alis, 
sp., abundant. The following insects were also taken : Psyllobora 20- 
maculata, 1 specimen; Brioptera ( t ) ,  sp., 1 specimen; Linmopkila (?), sp., 
1 specimen; Anthomyia, sp., 4 specimens; Drosophila, sp., 1 specimen. 

May 23, 6 a, m. (lat. 390 44' N., long. 730 46' W.) ; small net, quan- 
tity 4 drams. Consisted mainly of copepods and larval crustaceans of 
several kinds. l'emora longicaudata was the most abundant of the cope- 
pods, with Celztropages @picus, common, and Caiadace pectinata, rare. 
The following were also represented: Fish eggs, common ; Themisto bis- 
giltosa (?), very young, rare ; Tomopteris, sp., 1 specimen; Sagitta, few; 
Olione limacina, few ; Spirialis, sp., few. 

May 23,8.20 p. m. (Iat. 400 19' N., long. 73O 06/ W.); small net, quan- 
tity 2 drams. Composed mostly of copepods (Cewbropages typicus, OaZ- 
anus, sp., and Temora longica.udata), with an abundance of fish eggs and 
decayed sea-weed. Sagitta was common, and Themisto bispinoua, young, 
and larval crustaceans were rare. One specimen each of the follow- 
ing insects were also observed : Goniomyia (?), s ~ . ,  and Nemotelus, sp. 

May 26 ; Fort Pond Bay, Long Bland, N. Y. ; small net, quantity 14 
drams. Composed mostly of amphipods (Oalliopius lceviusctllus B@ck) 
and copepods, the latter apparently consisting exclusively of l'emora 
longicaudata. Fish eggs were abundant, and there were also two spec- 
imens of Pleurobrachia rhododactyla. 

May 30, 9.30 a. m. ; Narragansett Bay, R. I. The following species 
were taken in the iiip.net : Calliopius hviusculus, 1 specimen; Idotea 
irrorata, 10 specimens; and Idotea phosplwrea, 1 specimen. 

OONIPENTti' OF THE STOMLLOHS OF XAQEElZEL. 

May 10 (lat. 380 07' N., long. 740 21' W.), the stomachs were taken 
from a number of mackerel, and they or their contents were preserved 
in four jars of alcohol. The stomachs being preserved, with their con- 
tents, in three of the jars, give us the means of measuring their capacity, 
which averaged 4 drams each, the stomachs being much distended and 
tightly packed with food. The contents of one stomach consisted almost 
exclusively of adult l'hemisto bispinosa, which gave to the mass a dark 
purplish or purplish brown color. Femora longicaudata and Nematode 
parasites were also present in small numbers. In  eight of the stomachs 
the bulk of the contents consisted of copepods, mostly Temora longi- 
caudata, with Pleuromma, sp., very abundant. Spirialis, sp., was abun- 
dant, and Themisto bispinosa, common, the latter being conspicuous from 
its darker color end larger size, but forming a comparatively small pro- 
portion of the mass. Nematode parasites were also common, and fish 
eggs rare. 

May 13 (lat. 37O 48' N., long. 740013/ W.), a number of mackerel were 
obtained from the dshingschooner Hmry illorganthaw, caught with a 
purse-seine i A  a depth of 37 fathoms. Thirteen stomachs, with their 
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contents, were preserved in alcohol. Twelve of these stomachs were of 
about the same size, and contained on an avel-age 56 drams of food ; 
one was considerably larger, and contained 8 drams of food. The spe- 
cies composing the food varied in their relative abundance in the dif- , 
ferent stomachs, but in all cases the bulk of the contents consisted of 
copepods, and in some this group of crustaceans formed nearly the en- 
tire mass. Pleuromma, s ~ . ,  was apparently the most common of the cope- 
pods, with Oalanus, s?., very abundant; Candacepectinata rare to com- 
mon, and Oentropages typicus rare. Themisto bispinosa was rare to  
common, and always conspicuous from its color ; Macruran larvae and 
young Schizopods occurred sparingly j h'agidta and #pirialis, sp., were 
abundant. Nematode parasites were common in nearly all the stomachs. 

56.-NOTES ON CERTAZN ILFISIXERY INDUSTRIES OW EASTPORT,  
MAINE, I N  18JbG. 

B y  R. EDWARD EARLL. 

I.-THE WINTER HERRING FISHERY AND THE FROZEN-HERRING TRADE. 

The frozen-herring trade of the United States originated with Glouces- 
ter fishermen, who brought the first cargoes from Newfoundland in the 
winter of 1864J56, and found a ready sale for them at  Gloucester and 
Boston. Others soon engaged in the business, and within a few years 
quite a number of vessels were employed regularly in bringing frozen fish 
from Newfoundland to the New England markets. 

The hardships encountered in the long and dangerous passage to and 
from the island during the winter months deterred many who would 
gladly have engaged in the business from visiting Newfoundland, and 
these began to look for localities nearer home from which they could 
purchase their fish, The abundance of herring at Eastport soonat- 
tracted the attention of this class, and about 18GG vessels in this trade 
began to come to this locality, which from its position warranted the 
using of smaller craft, and from its nearness to  the market enabled them 
to make a much larger number of trips during the season. The greater 
competition, however, soon advanced the cost of fish so that the profita 
of the winter's work were usually no greater, if indeed as great, as if t,he 
vessels went to Newfoundland. The trade at Eastport has, however, 
gradually increased, and for the last ten years has had a very decided 
influence upon the prosperity of the fishermen on either side of the line 
separating Oanada and the United States. The trade has varied con- 
siderably from year to year, owing to the mildness or severity of the win- 
ter, whieh has a decided influence upon the industry, a cold winter ren- 
dering it prosperous, while frequent thaws often result in serious loss 
to all concerned, and, owing to the risks incurred, cause buyers to re- 
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duce the price of the fish to so low a figure that fishermen are reluctant 
to catch them. The winter of 1885436 was, owing to its fluctuating tem- 
perature, a disastrous one, and buyers at Eastport as well as dealers in 
the larger markets, almost without exception, lost money in the busi- 
ness. Another element which has for the past few years seriously in- 
terfered with the demand for frozen herring is the practice adopted by 
dealers on the Great Lakes and elsewhere of artificially freezing any 
surplus of lake herring and other species taken in summer, and retain- 
ing them until cold weather sets in, when the refrigerators are opened 
and the fish are placed upon the market. Btill another influence which 
has worked as disastrously as the one already mentioned is the develop 
ment of large winter fisheries through the ice in the inland lakes of Mani- 
toba, immense quantities of frozen fish being shipped from that region 
to  the western markets, thus overstocking them and reducing the price 
of fish of all kinds. The winter fishery about Eastport, however, con- 
tinues to be a very important one, furnishing employment to many men 
and to a large number of vessels and boats. 

A law forbidding the capture of herring on their spawning grounds 
at the southern head of Grand Manan earlier than October 15 prevents 
fishing prior to that date, bgt as soon as the limitations are over a fleet 
of twenty to twenty-five vessels, mostly from that island and the New 
Brunswick shore in the vicinity of Eastport, with an equal number from 
St. John, visit the locality and engage in the fishery, gradually work- 
ing to the northern end of the island as the season advances and the 
stormy weather sets in ; these being joined by the local fishermen liv- 
ing a t  the northern end of the island, who set their nets from open boats 
within a short distance of the shore in the vicinity of their own homes. 
The principal fishinggrounds at this time however, are between DQer 
I s h d  and Point Lepreaux, about 30 miles farther east, and in St. An- 
drew’s Bay. The last-named place has less important fisheries than ’ 
formerly; but the other grounds above mentioncd are still the center of 
the fishery during the winter months. The vessels employed in the c a p  
ture of the fish are for ths most part of an inferior grade and of small 
size, fully 80 per cent being under 20 tons burden and the largest only 
60 tons, while a vessel of over 40 tons is seldom employed. In addition 
to the vessels, a few of the fishermen living along the shores engage in 
the fishery from smaller craft and from open boatb. The smallest ves- 
sels carry only two or three men, while the largest and best equipped 
may have a, crew of ten. These are provided with small net-boats and 
an average of two nets to the man. 

They proceed to the fishing-grounds and anchor in a convenient har- 
bor, using the vessel as a home and workshop and as a storage place for 
the fish until they can be sold. The season in this locality begins about 
the 1st of December, and the Grand Manan fleet, which has been em- 
ployed from the middle of October to November 16,. having mended thoir 
nets and made preparations, join the fleet in fishing in this vicinity. 

~ 
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The vessels remain a t  anchor in the harbors, and the boats with the nets 
aboard are rowed out a few rods from the shore where the nets are sunk 
from 2 to 10 fathoms below the surface; according to the depth at which 
the herring are swimming. They are set with, rather hhan across, the 
tide, and if the current is strong they are placed singly, but if in com- 
paratively still water two are usually fastened together and set as one: 
These are placed in the water late in the afternoon, and a t  the first gray 
of morning the fishermen start out to haul them. If herring are suffi- 
oiently plenty to warrant them in resetting their nets in the same place, 
they are underrun, the fish being removed and the nets again returned 
to  the water to remain until the next morning, while the fishermen re- 
turn to the vessel with the catch, or, if the weather will admit, a t  once 
spread the fish out upon the shore to be frozen. If, however, the her- 
ring are not found sufficiently abundant to satisfy the fishermen, the nets, 
with the herring still clinging to them, are drawn into tho boat, after 
which they return to the vessel, which gets under way and proceeds to 
some other locality where it is hoped the fish will prove to be more abun- 
dant, the nets being overhauled while on the way and put in readiness 
for resetting in the afternoon. 

The nets used are about 25 to 30 fathoms long, 3 to 4 fathoms deep, 
and average about 2& inches stretch mesh. Nets of good material and 
properly rigged cost about $20 each. A vessel when properly equipped 
has two nets to the man, but many of the poorer ones carry an average 
of only one. 

Early in the season, and a t  other times when the weather is warm, 
Considerable difficulty is experienced in properly freezing the fish, but 
every opportunity is utilized, and if there is any indication that it will 
be cold during the night the fish are spread out thin upon the grass or 
gravel of the shore or upon some convenient wharf. The fishermen 
visit them frequently a t  night to stir them, so as to allow those under- 
neath to be exposed+aud frozen. This is ordinarily done, when they are 
spread thickly, by kicking or nioving them about with the feet, but 
if the weather is not very cold they are spread so lightly that it is not 
necessary to stir them. 

As the first frozen herring brought to market usually briug a much 
higher figure than those brought later, an effort is made to utilize the 
first frostcl for this purpose, aud usually small lots are obtained by men 
fishiug ofi' the northurn eud of Grand Manan shortly after the middle 
of November. During the warmer weather of midwinter the fish are 
often kept in the hold of the vessel for two or three days until a suit- 
able time for freeKing arrives. 

The fishermon usually carry their fish t'o Eastport for a market, but this 
is not always necessary, as quite a fleet of vessels are employed in mov- 
ing about among them to purchase any quantity that they may have on 
band. 8ome sell thqjr catch daily, whilo others freeze their fish and 

. 
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place them in the hold, retaining them for a number of days, so that 
the catch of a week or more is marketed at the same time. 

The fishing continues until early in March, when the buyers are re- 
luctant to purchase any considerable quantity owing to the uncerta,inty 
of the weather, which, if it should chance to be warm, might result in 
the loss of the entire shipment j but as the fish are plenty, the Bsher- 
men continue the fishing for from six to eight weeks, sellirlg their catch 
to be smoked as hard herring or bloaters, or to be salted in barrels. The 
best fishing occum during the mildost weather, for a t  this t ime the fish 
play closer inshore, and the nets can be more easily manipulated. Dur- 
ing the coldest weather the fish go out into deeper water, and the fishor- 
men are obliged to go farther for them. It is also claimed that strong 
winds from the north and northwest blows the food of the herring away 
from the shore, and the herring, which naturally follow it, must therefore 
be caught at a greater distance. The height of the fishing usually occurs 
in January, and more fish are perhaps caught during the January thaws 
than a t  any other period. The fish are sometimes so abundant that the 
nets become too heavily weighted with them to stand the strain, and 
are thus torn to pieces or carried to the bottom, where the fishermen 
are unable to secure them, and they thus prove a total loss. A t  wch 
times the fishermen often visit their nets several times during the night 
to prevent their being overloaded, and enormous catches are frequently 
made. 

Fishermen meeting with exceptional luck have been known to share 
$50 a day for several consecutive dayfi, but the crew that shares $500 
to the man between December 1 and the middle of March is considered 
to have had excellent success. The average will probably fall below 
$300, and there aye usually some fishermen who do not earn enough to 
pay for their gear and living expenses while engaged in the fishery. 

In addition to the vessels employed in fishing, quite a number of larger 
vessels from Gloucester-and other New England fishing ports are 
sent to the locality to be loaded with herring, which they carry to mar- 
ket. These remain at Eastport, and the fish brought in by the fisher- 
men and collecting boats are stowed away loose in their holds until they 
are completely filled, when the hatches are put on and they start for 
the market. 

The desire to get the herring to market as quickly as possible has led 
to quite a shipping trade by the regular steamers which ply between 
St. John and Boston. Fish intended to  be ohipped in this way are 
packed in barrels, and the steamers frequently carry upwards of a 
thousand barrels on a single trip. The average charges for transporta- 
tion by steamer to Boston are from 20 to 30 cents a barrel, and to New 
York it usually costs about twice that amount ; but by sailing vessels 
the charges average only about 12 cents to Boston and Gloucester, with 
3 or 4 cants additional to New York. 

During the 'mason of 1885-236 it is estimated that thore wore be- 
t '  
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tween one hundred and twenty-five and one hundred and fifty vessels 
engaged in the vicinity of Eastport in the capture of herring to sup- 
ply the frozen-herring trade. The majority of these wer8 owned by 
Canadian fishermen a t  Grand Manan, Deer Island, and the various 
fishing towns on the Bay of Pundy between the boundary line and St. 
John. . Only thirty or forty vessels belonging to the United States were 
employed in fishing, though the carrying trade was practically controlled 
by New England vessels. During this season i t  is estimated by Mr. R. C. 
Green, a gentleman thoroughly familiar with the industry, that about 
3,500,000 herring were shipped in barrels by steamer, and that between 
forty-five m d  fifty cargoes, averaging 300,000 fish each, were sent by 
vessel. The price paid during the winter varied considerably according 
to supply and demand. At one time it reached 90 cents per hundred 
fish, but during seasons of abundance the fishermen found difficulty in 
disposing of their catch at  more than 20 or 25 cents. The average price 
is estimated a t  about 40 cents. Prom this estimate it will be seen that 
about 18,000,000 herring were ahipped during the winter, these netting 
the fishermen about $72,000. A trifle more than half of the entire catch 
is sent to Boston, from which point the frozen fish are distributed to t h e  
retail trade of the North and West. A t  least one-half of the remainder 
go to New York and adjacent cities, where they are purchased by the 
local dealers and by peddlers. The remaining shipments are divided 
between (+loncester and Portland, a majority of those sent to Gloucester 
being purchased by the vessel fishermen of that port to be used as bait 
in the winter cod, haddock, and halibut fisheries. 

With the growth of the industry a disposition has been manifetlted 
on the part of the principal dealers of the larger cities to combine to 
aontrol the trade, and combiuations have been frequently formed by 
which it was hoped to obtain a monopoly of the business. Last year a 
herring company, in which the leading dealers of New Yorli, Boston, 
and 'Gloucester were represented, wa8 formed, and agents appointed to 
proceed to Eastport to purchase and ship the fish, while others were 
designated to receive and distribute them on their arrival in market. 
This company was practically successful in controlling the trade, and 
fully three-quarters of all the herring were handled by them, though 
owing to the changeable weather and the abundance of frozen lake 
herring, white-fish, and other species in the Western markets the busi- 
ness was not a success fiuancially. 

AB the herring are intended for immediate consumption, our tariff 
laws admit them free of duty, even though they may be landed in Ua- 

' nadian bottoms. This allows the fish to be brought to Eastport by the 
Oanadian fishermen engaged in catching them, and hence the compli? 
Cations resulting from the termination of the  treaty of Washington do 
not seriously affect this fishery. The determination on the part of the 
Canadian government to prevent any Americans from tishing within 
3 miles of its coast will, however, deter the small vessels from $he 
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United States that have heretofore been employed in citching her- 
ring from continuing the business, but as the fleet has been rjmall aqnd 
the number of American fishermen employed quite limited, the result 
will not be of serious consequence. American vessels will still re- 
tain to a large extent the carrying trade, which is really of greater 
importance. If, on.the other hand, our Government should see fit to 
impose a duty on the frozen fish caught by Canadians, it would result 
in great loss to the fishermen of Canada and would prove a hardship’ 
which they are not prepared to endure, for the fishermen of this locality 
ore absolutely dependent upon this fishery during the winter months and 
a very large percentage of their entire income is derived from this source. 

. 

11.-THE PICKLED-HERRING TRADE. 

The termination of the treaty of Washington and the consequent re- 
vival of duties on all kinds of prepared fish has had a very beneficial 
effect upon the pickled-herring trade of Eastport. As already stated, 
a large number of men are employed during the winter months in net- 
ting herring, which are spread out upon the shore to be frozen, and 
sold to be shipped in that condition to the principal New England mar- 
kets ; but during prolonged thaws in winter, and after the weather has 
moderated in spring to such an extent that the fish can not be thor- 
oughly frozen, these continue fishing for herring, and very gladly dis- 
pose of their catch to vessels from Eastport that visit the diEerent fishing 
centers in New Brunswick and purchase the fish fresh to be carried to 
Eastport, where they are salted and packed in barrels. The Canadian 
fishermen in this way find a market for their fish at a fair figure, when, 
if they were obliged to retain and salt them, the United States markets 
would be practically closed against them, as the duty would be such as 
to bar them out, for at present prices so small a margin would be left 
on salt herring and other low-priced fishes, after the duty was deducted, 
that the fishing would be unremunerative. 

The duty, while seriously interfering with the work of the Canadian 
fishermen, is, on the other hand, very beneficial to the Americans, who 
buy the fish fresh and bring them to the United States, thus furnishing 
employment not only for thcir vessels, but also to American labor in salt- 
ing and packing them, while tho duty, which serves as a barrier to keep 
out the foreign-packed fish, advances the price to such a figure that 
those engaged in the business realize a very fair profit from it. 

The principal supply of herring for pickling is obtained, as already 
stated, after the fkozen-herring trade has closed in spriag, while ad- 
ditional quantities are obtained in the fall from the vessels engaged in 
netting herring off Grand $Manan before the weather haR become cold 
enough to admit of freezing the fish, though a very large permntage of 
the herring caught at this time are prepared as bloaters. 

During the year 1886 between 5,000 and 6,000 barrels of berring were 
pickled by the fishermen and dealers of Eastport and vicinity. 
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UT.-THE PREPARATION OF BLOATER HERBING. 

While the smoking of hard herring is very extensive, the bloater-her- 
ring business is important. Prior to the termination of t h e  treaty of 
Washington, Grand Manan, Cninpobello Islaud, and other British 
islands in the vicinity put np considerable quaritities of bloaters, which 
were shipped direct to Boston and New Pork j but the duty of half a 
cent per pound or 15 to 18 cents per box i8 a0 great, that they can no 
longer successfully compete with Americans, even though the price of 
material arid labor is considerably cheaper. The principal supply of 
bloater herring is obtained between the middle of October and the last 
of November by the fleet of sm;ill vessels fishing off Grand Manan. The 
fish are taken in riots and lightly salted in the vessel’s hold until such 
time as the American vessels that have been sent out to purchase them 
arrive. They are then transferred to these vessels and carried e0 East- 
port, where they are soaked out, strung, and lightly smoked. They are 
next packed in boxes of 100 f i ~ h  each, and shipped to Portland and Bos- 
ton and other leading cities. Formerly the trade was almost exclu- 
sively with Portland, and tho fish ultimately found their way to the 
Canadian markets j but of late increasing proportions are being shipped 
to the West, and Chicago now receives and distributes a large percent- 
age of tho products. 

. 

1V.-THE SMOKING OF FINNEN HADDIES. 

Eastpofi was formerly more extensiraly employed in the preparation 
of finneii haddies than any other city in the United States except 
Portland. The trade was at  its height between lS75 and 1882, when 
it gradually began to decline. During the years when the operations 
Were most extensive large quantities of haddies were smoked, nearly all 
ofthein going to Portland, from which place they were distributed to the 
New England retail trade and to Canada; but the developmentof thesar- 
dine interests a t  Enstport have €urnislied employment to the American 
fishermen formerly engaged in catching the haddock, and these have 
found it desirable to remain on shore. It is also claimed that haddock 
are less abunilant than foriuerly upon the grounds heretofore visited by 
the fishermen, who think the fish are now frequenting other localities. 

Boririerly large quantities were taken in St. Andrew’s Bay, but now 
it is said tlJat scarcely a dozen haddock could be obtained as the result 
Of a day’s fishing. The principal fishing-grouud Of recent years for East- 
Port fishermen has, however, been in the mouth of the Bay of Fundy 
to the eastward of Grand I\Ianan, and in the vicinity of the Wolves. 
Bere, too, it is claimed that the haddock have decreased considerably 
in abundance; but, while this may be true, the fact that those formerly 
engaged in catching them find employment in the sardine factories 
and in catching or handling the frozen herring, has probably had I )  

more marked influence npon the haddock fishories than any decrease 
Bull. U. 8. P. C., 87-18 
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in the abundance of fish; for both the sardine and frozen-herring in- 
dustries have assumed important proportions, and men find remunera- 
tive employment in connection with them, thus avoiding the exposures, 
dangers, and hardships to which they were formerly subjected when 
fishing for haddock. A t  present only two firms engage at all in smok- 
i n g  haddock; one of these preparing only sufficient quantities to supply 
the local trade, while the other smokes small quantities for shipment 
to Portland. Those best informed estimate that less than 26 tons of 
haddock were smoked a t  Eastport during the season of 1885436, the 
few sent out of the city being consigned to Portlaud dealers. 

' 

5Q.-'J!IIE AQUAKIURl. A BRIEP EXPOSITION 037 IT8 PRINUIIPLES 
AND 1TIANAGEMENF. 

B y  WHLLPARI B e  SEAL. 

The history of the discowry and application of the principles of the 
aquarium is so well known that it is not worth while t'o repeat it here, 
Many books have been written upon the subject, all of them in a spirit 
of glowing enthusiasm, but gerierally lacking information npon the most 
essential points, and often grossly misleading as to elementary prin- 
ciples. - 

A well-inanaged aquarium requires but little attention, and is a de- 
light to all lovers of mature. It is a living ever-changing picture. On 
the other hand, under improper conditions an aquarium is a trouble, 
and is not calculated to give pleasure to the refined and cultivated. 
Certiiin conditions are absolutely essential to the successful working of 
the aquarium. The most important of these is absolute purity in the 
tank or vessel used, and an abundance of light,. When these primary 
conditions are not obtainable, discouragement and eventual failure are 
certain. The dealer io aquaria, in his eagerness to make 8 sale, may 
advise difl'erently. !There is probably no business which has been more 
abused by false statements arid a withholding of the truth, or from ig. 
norance of the subject, and none is more in need of plain truth telling 
to elevate it to the position i t  should occupy in affording a means of 
popular amusement and instruction. 

When once properly understood the aquarium, with its varied and 
interesting forms of life-animal and vegetable-will become as corn. 
mon a feature of household adornment as are birds and flowers. 

The newly,awakened general interest in biological research, or, in 
plainer words, the study of life, has opened up an extended field for the 
aquarium as the medium for observation of ths habits, developments, 
and metamorphoses of animals aud plants iiihabitiug the water. As 
an adjuuct to the microscope for the amateur or for the specialist, it is 
au absolutcnecessity. For the young as a means of encouraging habits 
of observation and fecliugs of humanity, as something to give a aeme 
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of care and responsibility as well as to interest and take the mind from 
grosser things, nothing can have a higher value. 

THE AQUARIUM TANK. 

Aquarium tanks are made wholly of glas~,  or with a frame-work of 
some kind of metal, as of iron or brass, and of wood, slate, and marble, 
or any of these materials in combination with metal. 

Glass, slate, and m:rrble being substances devoid of properties hsv- 
ing an injurious chemical action in connection with mater, or where 
there is, as in the aquarium, more or less of decomposition of orgautc 
matter, need no further mention in this coutiection. 

The iron tank, however, deniands especial attentiou. By reason of 
the cheapness of the material, by far the greater number of rectangular 
tanks in use are made of cast-irou. Without entering specifically into 
the chemical actions involved in the introduction of iron rust (oxide of 
iron), or of the decomposition of tlie various varnishes or inillera1 paints 
used to prerent oxidation, in connection with decaying organic matter, 
it need only be stated that they are in the highest degree injurious. 
Galvanizing is often resorted to to overcome this difficulty, but it is not 
a satisfactory protection. In the French navy galvanized-iron tanks 
have been abandoned as receptacles for drinking-mater for the reason 
that poisonous oxides are given off. For the same reason the U. S .  Fish 
'Oommission has refused to use galvanized tanks on iis ships. Undoubt- 
edly the best material for preventing oxidation is a coating of the best 
grade of Portland cement, which will form, if properly applied, a solid, 
adhesive, protective surface, perfectly pure and practically indestruct- 
ible. It is mixed with water and applied like mortar ; first, however, 
scraping from the iron any paint or other substance of smooth and oily 
nature, to which it will not adhere well. After standing twentyfour 
hours to set, it should be soaked for two or three days before using, to 
remove all the lime, the wat,er being dhanged several times in that iu- 
terval. A t  any time that the tank is not in use i t  should be allowed to 
stand with water in it, for fear that the cement may crack or become 
loose from the unequal expansion and contraction of the two su6stances. 
Otherwise it is practically indestructible. The cement should not be 
allowed to touch the glass. It can be bevellec] off where i t  approaches 
the glass, after it has set, but before it becomes perfectly bard. Port- 
land cement is used exactly as is plaster of Paris, but becomes much 
harder j in ftct, becomes an artificial stone. 

TEE PRINUIPLES INVOLVED IN THE ESTA-BLISHMENT O F  AN AQUA- 
RIUM. 

The vessel used is called an aquarium tank. The term aquarium 
implies such an adjiistinent of the rclatious between the animal and 
Vegetablc life in the aquarium tank that the one mill sustain the other. 
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It is only when thus arranged that the term aquarium is properly ap- 
plied. 

There is no such thing as an exact balance, to be attained and regu- 
lated by a nice adjustment and the most scrupulous care, as is intimated 
in motlt works on the subject. On the contrary, there must be simply 
a preponderance of the vegetable or oxygenating element, or, putting 
it more plainly, the aninial life must be limited to what will live com- 
fortably in an aquarium under the conditions in which it is placed, 
which are so extremely variable that this limit can only be determined 
by individual observation aud experience. A11 else is mere guess- 
work. 

Car- 
bon is the element essential to the support of vegetable life. Aquatic 
animals in breathing (i. e., drawing the water through their gills which 
correspond to our lungs) absorb the free oxygen in th6 water, and also 
decompose the atinosplieric air held in suspension in the water and 
absorb or assimilate the oxygen and exhale or throw off carbonic acid 
gas. 

Plants, on the contrary, in growing, under the action of strong light, 
decompose carbonic acid gas-a compound of carbon and oxygen-ab- 
sorb or assimilate the carbon, and liberate the oxygen. Thus there is 
B constant interchange of the elements necessary or vital to each. 
Water is a compound of oxygen and hydrogen, but the water itself is 
not decomposed, and the oxygen, which is a component part of the 
water, is not absorbed or diminished, so that in reality the fishes breathe 
atmospheric air like ourselves and get their supply of oxygen mainly 
from it. 
Now, to show the conditions under which fishes must live in the 

aquarium, let us use human beings as illustrations. An air-tight apart- 
ment containing human beings would be analogous to an aquarium 

'tank filled with water alone, and stocked with fish, except that a small 
amount of air would be absorbed by the water in the process of evapora- 
tion. The conditions are nearly enough alike, however, to illustrate 
the point. Any school child twelve years of age should be able to 
point out the fact that as soon as the air in the apartment would be 
breathed over sufficiently to exhaust the oxygen in i t  the human beiugs 
would suffocate. This is .exactly what would take place in the case of 
the fish. Here, then, comes in the function of the plant life : To renew 
the oxygen absorbed by and essential to the animal life. 

We see, then, that it is absolutely necessary that the aquarium 
should be placed where it will get .strong light. Where this is impos- 
sible it is not advisable to attempt to establish an aquarium, as failure 

,would be the inevitable result. The. alternative is the Ash-tank, with- 
out plants and with running water. This advice' will apply to those 
who are attracted by the ornainental beauty of the aquarium without 
regard to its scientific aspects,, and mho think that one would be 

Oxygen is the element essential to the support of animal life. 
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jus t  the thing to 611 up some ~ ~ n u : ~ u t  niche or space, which space, 
however, would be entirely unfitted to the requirements of the aqua- 
rium. This would simply lead t,o waste of mouey, to vexation and fail- 
ure, as well as to cruelty to innocent and helpless creatures. It is cer- 
tainly distressing to any one having the slightest feeling of kindness 
for dumb animals, aud fully understandiiig the meaniug of it, to see a 
lot of fish gaspiug for air at the top of an aquarium, absolutoly tor- 
tured by slow suaocation; for unless relieved, death must  result. 

STOUKING AND MANAGEMENT O F  TBE AQUARIUM. 

I n  the internal arraugement of the aquarium we may please our in- 
dividual fancy. Those, however, who imitate uature most closely, avoid- 
ing incongruities-such, for instaiice, as tho use of sea.shells and corals 
in the fresh-water aquariuiu--mill have aquaria most worthy of admi- 
ration. Aside from the uiiri%tural appearance, the use of shells and 
corals is to he avoided, for the reason that, being soft and easily decom- 
posed forms of carbonate of lime, they introduce injurious chemical 
action. 

There are a great many plants which will thrive in the aquarium. 
Those most commonly sold for the purpose are Myriophyllum, Cerato- 
phyllum, and a species of Csbomba. They seein to do the best under 
all circuinstancas and have from choice the largest sale. There are 
niany others, however, which, although riot as large or of as vigorous 
growth, add very much to the ornainental features of the aquarium. 
Aquatic plants possess a beauty all their own, and they are the crown- 
ing glory of a well-conditioned aqiiariuin, which can be made as beau- 
tiful as a wardian case. Those plants which root a t  all grow readily 
if fastened in the terra-cotta orneiriniits sold for that purpose, or if sim- 
ply planted in the sand and pebbles. Sonm plants, such as t he  cerato- 
Phyllam and the bladderwort, never root oveu in nature, but will grow 
freely either fastened dowu or floating loose. &re should always be 
taken not to crush thern a t  the base by binding them too tightly with 
the strips of soft metal sometimes used to bunch them. The iuetal can 
be cut into fine strips, or fine copper mire may be used. If plants 
Whichroot are crusliod, they will rot off before thcy have time to send 
out roots and will come to the surface. I n  this case tllo fish are gen: 
erally blamed for pulling thein up or eatiiig thetn off, as they will be 
seen to eat of the decaying plaiit as i t  softens. The arrangement of 
the plants is of course a matter of individual taste. They may be ar. 
mnged with mathematical Precision, as an orchard would be planted, 

mingled with the graceful abandou of unture, as you will. 
The use of sand, pebbles, or shingle is also wholly a matter of indi. 

vidual fancy, as it ie principally a matter of oruamentatiou. Sand, or 
Rand and pebbles mixed, fornis a compact mass, and as the sediment 
will collect on the surface of it, it is more easily removed than where 
Pebbles alone are used. The aquarium may be more easily kept olean 
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without any of them and with the plants growing in little pots filled 
with sand or pebbles. These may be made to look like rock by cover- 
iug ordinary small earthen pots with Portland cement, or by cement- 
iug together pieces of stone. 

The stereoptyped question, ‘ I  How many ash can I keep in my aque- 
rium ” is simply oEering temptation to  the cupidity of the dealers, most 
of whom will sell you a11 the fish they can without regard to the con- 
sequences to you. In  fact, with most of them the gov’erning principle 
of their business seems to be that the greater the mortality of fish the 
greater the sale of them. The comparetively few aquaria in use, as 
well as hosts of abandoucd ones, attest the short-sightedness of such a 
policy. 

There can be no rule by which to determine the amount of animal 
life that can live co~ifortably in a given quantity of vater, it being a 
question involving the slze of the fish; the  amount of light (upon which 
the activity of the plant life depends), and more than all of t,emperature, 
which is exceedingly variable. For every 1G degrees of lower temper- 
ature water will take up and hold in suspension about double the vol- 
ume (approximately) of atmospheric air or of oxygen liberated by the 
plants. Thus it may bc inferred that water a t  BO degrees will support 
double the number of fish that could live in the same quantity a t  66 
degrees. When water is heated on a stove the air willbe seen to leave 
it in bubbles as the temperature rises until all is expelled. After water 
has been boiled fish can not live in it a t  all until it is again charged 
with air by the use of a bellows or pouring it from one vessel into an- 
other, thus imitating the revivifyiug iu0uences of nature in the dash- 
ing of the waves or in tumbling it over roclrs. Water from which the 
air has bcen expelled will again recover its normal proportioil of air 
by absorption alone, but the process will be slower. Good judgment, 
then, would indicate, in  view of the widely-varying conditions to which 
aquaria are subject, that the path of safety would lie in stocking them 
to the minimum number of fish only. The qncstion then naturally 
arises, ‘‘ How can 1 know the minimum number $”  This is a question 
which can only be determiied by observatiou, and the only safe plan is 
to add a few fish at a time. If you should pass the safe limit, there 
will soon be a lack of air or oxygen in the water, and the fish will keep 
at the surface, with their mouths out sucking in air, or, in other words, 
getting their supply of oxygen from the atmosphere itself. When this 
occurs i t  kill bo necessary to diminisli the number of fish or to change 
the water in  part a t  least. The aquarium will be affected unfavorably 
by a change from colder t o  warmer weather, as a portion of the air will 
be expelled. Also by cloudy weather, as the plants lacking the stimu- 
lus of strong light will not liberate a sufficient supply of oxygen. If 
the animal life in the aquarium is limited to  what can live in it com- 
fortably under the most unfavorable conditions, it must then be nni- 
formly successful. 
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Fish should rial be introduced iuto the aqu:~zium until at least n week 
after the plants are placed thereic-except perhaps a comparatively 
small number to interest the children who are generally extremely im- 
patient to have them-so that the plants may first begiu to grot\. a11d 
give off oxygen freely. Others may then be introduced from time to 
time until the aquarium is fully stocked. 

With regard to light it may be said confidently as a result of ex- 
tensive observation and experiment, that it is almost impossible to get 
sufficient from a northern exposure, the excoption boing in bay windows 
which may catch the morning or afternoon suii for a short time and 
have a good light generally. 

Professor Huxley goes so far as to say that ‘Lplants only liberate 
oxygen under the action of strong sunlight, and in the dark this action 
ie reversed.” This would account for the sometimes unaccouutuble 
deaths of fish in aquaria, which generally occur B t  night, when in addi- 
tion to the lack of light there is less ventilation and greater escape of 
poisonous gases from gas-pipes and furnaces. These gases are rapidly 
absorbed by water, and when the conditions are such that there arc no 
counteracting influence their presence must be baleful in the oxtrome. 

In winter the full p6wer of the sunlight may be allowed, but in the 
summer when the rays have greater heating power some modification 
is necessary, and the proper mean of surishine may be found by a little 
csperimen t ation. 

I n  rooms where there is a high temperature a close-fitting glass cover 
to the aquarium will be found beneficial. This advice invariably in- 
duces the question,  will not that exclude the air ? ” The answer is, 
that in a properly oonditionedaquarium the watcr does not derive any 
benefit from contact with the more or less impure air of ordinary living 
rooms at all in proportion to the detrimental influences, but  depends 
wholly upon the plant life for its supply of oxygen. The glass cover 
prevents the absorption of impurities from the atmosphere and the col- 
kction of dust, and by retaining the oxygen which is given off in excess 
of what the water will hold in suspension there is always a highly oxy- 
genized atmosphere immediately over the water. 

Another and very common question is, ‘6 How often should I change 
the water in my aquarium 9 7) A successful aquarium is one wtiich is so 
stocked and afforded the proper conditions, in accordance with the prinoi- 
Pies already given, that it will not be necessag to chango the water- 
other than the change eflocted by supplying the loss from evaporation, 
except at long intervals, not more than once or twice a year when a 
fieueral cleansing may be considered desirable. 

There are many experienced aquaria fanciers who find no difficulty in 
keeping (both marine and fresh water) aquaria for many years without 
change of water. The water should not bechanged unless the fish show 
signa of great distress by keeping thoir mouths out of the water and 
sucking in air. This denotes the exhaustion of the air or free oxygen 
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in the water. The water may be re.aerated by the use of a syringe or 
by dipping it out and pouring it back. The probability is that a small 
quantity dipped out and replaced with an. equal amount of fresh cold 
water will be all that is necessary. Where the  water is completely re- 
newed it  should be about the same temperature as the old. Fish are 
often killed or become diseased by being plunged from water of the 
temperature of an ordinary living room into water icy cold. Their gills 
(lungs) become congested, which produces inflammation aiid ulceration, 
and they show all the appearance of tuberculous diseases. The smaller 
the aquarium the more likely it is to be affected by either interual or 
external influences. The changes of temperature particularly will be 
more rapid. As before stated, if given proper conditions aiid not over- 
stocked with animal life, such disturbances very rarely occur and only 
from accidental causes, such as.  are always occurring in all the aff'airs 
of life. 

The ordinary cleansing of the aquarium consists in the cleaning of the 
glass and the removal of sediment, which latter is easily and efficiently 
accomplished by the use of a siphon or a pipette, also called lifting tube. 
This is simply a glass tube drawn in a little a t  both ends for conven- 
ience in using. This is used by holding the forefinger over the open- 
ing in the top of tho tube and directiug the otfher end over'any sedi- 
ment  to be removed. The finger is then removed from tho top of the 
tube when the air escapiug the water will rush iuto the tube, carrying 
the sediment with it. By again placing the finger over the opening in 

,the top of the tube i t  can be lifted out with its contents end emptied 
into some vessel by withdrawing the firiger from the opening. 

The usual green accumulations on the glass are due to the presence 
of minute plants known as confervac. They are generally considered 
to render the aquarium unsightly. This feeling, however, is not shared 
by those who are close observers and lovers of nature, for everywhere 
where even dampness is found this class of plants abound, making 
hosts of the larger plants and clinging to stones and sticks and even to , 

the earth itself. Viewed under the microscope they are wonderfully 
beautiful. They are good oxygenators and furnish food for fishes and 
tadpoles and are really dense forests under t h e  microscope in which 
myriads of animalculm harbor and propagate. If SO desired, sufficient 
tadpoles and snails will keep these plants at a minimum', but if the front 
glass of the aquarium be kept free of them by the use of a small paddle 
or swab covered with rubber, felt, flannel, muslin, or chamois, they will 
be found to render it more beautiful by giving it thc greenish tinge of 
nature. An excessive growth of them may also be checked by a modi- 
fication of the light by the use of screens, for which purpose the use of 
tissue paper is as good as anything. Some interesting experiments may 
be made upon the growth of plants by interposing tissue paper of dif- 
ferent colors and noting the effect of each after a few days. When the 
water itself becomes green and opaque from the presence of certain 
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forms of coiifervae the best plan is to change the water, although they 
may be destroyed by diminishing the light suficiently or by introduc- 
ing a number of tadpoles. 

FEEDING FISH 1N AQUARIA. 

I n  feeding the fish care must  be taken to introduce no more food 
than they can eatl in a short time, as what is not eaten will soon decom- 
pose and malro the water cloudy, and geuerate noxious gases as well. 
If due care is observed in regard to quantity it does not matter how 
often fish are fed except that if fed abundantly they will grow'rapidly, 
which is not gcnerally desired. Fish may be fed every day or but two 
or three times a week with equally good results apparently. They 
mill always find a small amount of food in the aquarium in the vegeta- 
tion, .Where they are not fed snffici'ently they are apt to strip the 
plants of their leaves. I n  a natural condition fish are feeding continu- 
ally awl grow very rapidly. 

The wafer food which is universally sold for gold-fish and other veg 
table feeding fishes is a good, nutritious food. Bread, cake, and cracker 
sour more quickly, and are therefore somewhat objectionable unless 
carefully used. Most fish, even those supposed to be strict vegstarians, 
are fond of raw beef. It should be serapea to get the pulp free from 
muscular fiber, or chopped very fine. Lean beef, unsalted, may be 
dried quite hard and can then be scraped quite fine. It soon softensin 
the water, but does not give off the blood as when raw. The fish, how- 
ever, prefer it raw. Ants' eggs are excellent food. They can be gener- 
ally bought a t  bird stores. Oysters and clams, well washed to get rid 
Of the juices and chopped fine, are enjoyed by most fishes. Worme, 
chopped fine for small fish, are eujoyed most of all. All chanceofcon- 
tamhating the water in feeding the fish may be avoided by having an 
ordinary confectionery or other jar into which the food may be dropped 
after placing it in the aquarium. The fish will soon find their way into 
it. Many of our common brook and pond fishes will eat animal food 
only, and some of them only living things. Among such are the vari- 
ous sun-fishes, sticklebacks, etc. They are perhaps more lively and 
interesting in their habits than the more peace-loving vegetarians, the 
goldsfish and others of the cyprinids, but there is more difficulty in 
finding food for them. A small scoop-uet made with cheese cloth and 
used in almost any quiet water, among the dead leaves, will often yield 
-large numbers of insect larva, small crustaceans, whioh afford them 
natural and needed food. 

DIL3EASES O F  FJSH. 

Dish are subject to diseases very similar to those of other animals. 
They are sometimes infested with parasites, some of them microscopic, 
which will eventually kill them if not reffioved. The manifestation8 
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of disease in a fish are a generally drooping :ippcarauce, the fins being 
closed or depressed, its movements being slow and languid-altogether 
diff'erent from its usually lively and graceful motions. The presence of 
the microscopic parasites which often infest the gold-fish in aquaria is 
made known by an inclination in the fish to keep the fins close to the 
body, at times flapping them rapidly and darting about as if intensely 
irritated. There will be generally in this case a raw or bloody appeas- 
ance about the bases of the fins, and a t  the edges of the scales, and 
the fins may become closed, the rays being drawn together and termi- 
nating in a sharp point. Fish may be freed from these pests by taking 
them up carefully in a soft net and dipping them in strong salt water 
for a few seconds once or twice a day, or brushing them with a soft 
brush or sponge dipped in salt water. Carbolic acid diluted is some- 
times used and other remedies. are sometimes recommended, byt tihe 
salt bath is quite as efficacious as any of them, and less dangerous to 
t h e  fish. Diseased fish may often be cured by putting them in a tub 
of water with some aquatic plant out in the open air when the weather 
will permit, or in winter in a light placo if with plxuts, and in semi- 
darkness if without. Sudden changes of tcmpersture in changing the 
water are sure to produce inflammation of the gills (lungs) and other dia- 
eases apparently analogous to those of mankind produced by similar 
causefl. But little is knoivn of the diseases of fish, a id  there is plenty 
of room for experiment in treatment. Very strangely the minute para- 
sites so common to the gold-fish do not appear to infest other kinds. 
There is a disease quite common among gold-fish and carp, in which 
there is a quantity of water between the skin and body of the fish, and 
the scales stand out €rom t h e  body almost a t  right angles. They rarely 
recover and no cure is known. Where fish have proper conditions and 
are not crowded these diseases are very rare. Fungous growths occur 
where the scales or mucous coveriug are scratched or rubbed off, The 
germs of this class of parasitic plants are generally present in water, 
and are sure to develoli upon any animal, and sometimes vegetable 
matter which may be present in a state of inflammation or of decompo- 
sition. Sopetimes the fins of fish will be destroyed by these growths, 
but will soon grow again when the fungus is removed. The salt-water 
bath is the simplest and best means of removing or destroying it. 

EECAPITULATION. 

A brief recapi tulation recalls four points demanding especial consid- 
eration as absolutely essential to success in the management of the 
aquarium. They are, first,, absofiute purily in the vessel used j second, 
an abundance of light; third, to avoid overstocking wit?& $sh; and, fourth, 
great care i n  introducing food  into the apuariu?n. A careful observance 
of these principles will lead to success. To ignore them is to invite 
failure. 
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58.-THE W E E P T N C  OF SALRIONIDrE FOR PURPORER OP EXHIBT- 
TION. 

B y  WILLIAM P. SEAL. 

Exhibitions of live specimeiis of the salmoiiida in aquaria,, except 
during the winter moiiths, are so geiierally atteiiiled with great expense, 
from the supposed necessity for a low temperature and the consequent 
use of a large amount of ice, as well as the expenditure of much care 
and labor, that they are considered as uot being worth the outlay. Sonie 
recent experiments a t  Ceutral Station, Washington, and in connection 
wit81i the exhibit of the U. S .  Fish Co~niuission a t  Cincinnati, have dem- 
oiistrated that all the members of tlic trout €amily may be kept much 
more easily and at  a much higher temperature than has been supposed. 

It is well known that water takes up and retains in Buspension atmos- 
pheric air in direct accordance with its temperature. Water is said to 
be capable of holding in suspension for each 160 of lower temperature 
about double the volume of air, so that inversely the expulsion of half 
the volume of air in a, given quantity of water would follow a rise of 
1GO of temperature. This, then, is the cause of the necessity for keep- 
ing salmonids: a t  a low temperature-as ordinarily kept in limited quan- 
tities of water not aerated as in nature by tumbling over rocks and falls 
arid swirling rapidly about, drawing in large amounts of air-the fact 
that the mater does not contain enough air to satisfy their necessities. 

The experiments ~nentioned consist simply in a, change in the method 
of water supply, by which, with the use of a small aniount of water, a 
large proportion of air is introduced well dispersed in very minuto bub- 
bles, in which shape it is rapidly absorbed by the water. The method 
consists in the use of very fine nozzles of from one-sixteenth to one- 
eighth inch orifice. The point of the iiozzlo is fixed close over the sur- 
face of the water either straight or obliquely. The stream of water im- 
pinging on the surface of the body of water in the tanlr, with force, car- 
ries in with i t  a large amourit of air, which is very ininutely divided and 
dispersed, thus keeping tho water well clierged with air. This of course 
requires force, which is alway8 available where there are systems of 
water-works. Elsewhere i t  woulcl bo necessary to have an elevated 
tank and some mean8 of pumping water thereto to get the necessary 
pressure. An elevation of 20 feet will give sufficient pressure to force 
a one-sixteenth-inch stream of water to the bottom of a body of water 
3 feet deep. A number of such streams might be found necessary, 
Varying with the size of the tank, the number or kind of fish, etc. I n  
an ordinary-sized aquarium tank, say 18 by 18 by 48 inches, or 24 b~ 24 
by 48 inches, one, or at most two, streains mould probably be found suf- 
ficient, The large ainouut of air thus constaiitly forced into the water 
@ves the fish the needed supply OS oxygen at a coinparatively high 
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temperature, which is apparently more enjogab!e to them than a lower 
one, as they are undoubtedly more active and playful. By this nmiis 
trout may be kept a t  a temperature of 700 without iioticcable discom- 
fort to them, although, perhaps, GOO to 680 is a safer and Surer liiuit, 
in view of possible accidents. The accompanying figure Till illustrate 
the method in question. 

The great efficiency of this methoil of water supply over any other 
has been fully tlemonstiited in ilm keeping of marine fishes a t  the ma- 
rine station of the Colriniissiori a t  Wood’s Holl, Mass. Many marine 
species require even nioro oxygen than the salmonidce, and thus the 
system bas received substantial tests, and can be corlfidontly recoin- 
mended not only on account of the introduction of R large amount of 
air and a saving of ice and labor, but on the score of economy of water 
also, which is very often a mattcr of considerable importance. Wheii 
the temperature rises above 700 it can be cooled by introducing t h e  
necessary amount of ice directly or by passing the water through a*coil 
of pipe Burrounded by ice. The retard;ttioii of the streaiii of water by 
the use of the very small nozzles gives it aniple time to cool, and i t  
can bo brought down to a very low tempereture. As ordinarily used 
the pipe coil has been a failure, because the water passed tlkongh it too 
rapidly to be cooled. A t  the Cincinnati Exhibition the water in an 
aquarium tank 18 by 18 by 48 inches was kept at  a temperature of 480 
by passing it through 70 foet of one-fourth-inch lead pipe coiled in an 
ice-chest 18 inches square, and from that through about 30 feet of rub- 
ber tubing wrapped with newspapers, passing into the tank in a one. 
sixteenth-inch stream. 

In changing trout from iced water to aquaria operated in this way it 
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would be necessary--at all events safer-to bring t h e  temperature up 
gradually. 

A t  the Oincinneti Exhibition the teniperature was raised from 6W to 
700, a change of 110 in the course of five or six hours, without any 
noticeable effect, on a lot of brook, Loch Leven, aiid brown trout. 

69.-AN INQUIRY AB T O  TIIE PR0PE.R METHODS B O R  TIIE C A R E  OB 
LIVING TXIINGS MELD W O K  P O P U L A R  AMUSEMENT A N D  IN. 
BTRUO'lfION O R  IrOR P U R P O S E S  O F  ILIIOEOGIC'AL RESEARUltl[. 

B y  WILLlAItI P. SEAL. 

The object of this paper is simply to provoke inquiry as to the proper 
methods of confinement and treatment of living things-aquatic or ter- 
restrial-whether held simply for popular amusement or for the higher 
purpose of biological research. 

The subject of biological research is one of rapidly-growing impor- 
tance, Aside from the demands of specialists for facilities €or pursu- 
ing their investigations, the value of such work in the interest of gen- 
eral education is meeting with wide-spread public recognition, and 
it, is now only a question of time when extensive aquaria and vivaria 
will become important and necessary adjuncts to the biological labo- 
ratory. 

I n  the more practical domain of fish-culture there is a great and as 
yet untouched field and vast possibilities in the introduction and ac- 
climation of foreign fishes and in experiment leadiug to the possible 
transfer of valuable salt-water species to fresh water by gradual change 
of density, as well as the opportunity for the study of their complete 
life histories. 

Candor compels the acknowledgment that a retrospective review of 
the scientific results attained through the media of zoologicitl gardens 
and large aquaria generally, since their first establishment, mould show 
nothing commensurate with the immcnso outlay involved, and it is a 
question in the minds of many persons of experience in such matters 
Whether better results are possible. The writer has arrived at the con- 
clusion that nothing better can be espectecl under existing methods. 

As before suggested, the object of this paper is simply to provoke 
discussion, leading, if possible, to the establishment of other and better 
methods. The observations of the writer upon animals held in con- 
finement have led him to  the conclusion that for purposes of biological . 
research-involving the normal discharge of the natural functions- 
DsYchologicai influences must be taken into consideration a8 wsll a8 
those of a purely physical nature, the oue haviug a direct bearing on 
the other. In other words, animals must be provided with homes adapted 
to  their variect rcq~iireruents, instead of being held in what can.oouly he 
termed prison-pens. 

, 

' 
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I n  a previous paper* the writer gave suggestions regarding the estab. 
lishment of homes for aquatic and amphibious animals, but more es- 
pecially adapted to tbose of smaller size. Those suggestions were made 
on the test of actual experiment. The question arises whether the 
same methods on a scale of magnitude adapted to the largest animals 
would not produce equally satisfactory results. Ui~doiibtedly by far 
the greater cost of maintenance of large aquaria and zoological collec. 
tions is due to excessive mortality. The laws which apply to the herd- 
ing or imprisonment of men apply with greater force to the lower ani- 
mals, which are less amenable to artificial conditions. Pishes confined 
in small bodies of water are infested with parasites, which do not trouble 
them in ponds and streams where they have mud, sand, masses of 
plants and rocks, by means of which they can rid themselves of such 
pests. Fishes and reptiles, and I doubt not other animals as well, are 
also undoubtedly subject to diseases analogous to scurvy and others of 
that nature produced in man by close confinement and consequent ini- 
purity of surroundings. 

There is another aspect of the case, that of the effects of impriso~ment 
upon the mind. Most personR are familiar with the fact from personal 
observation that it is alinost impossible to confine many of our adult 
wild birds in cages; as they will refuse to eat and will speedily die 
of starvation, or will beat themselves to death on the wires of their 
cages. Those who have had exeperience in the care of fishes will have 
noticed the same results in the cases of many kinds of them. It is im- 
possible for an observing person a t  all expcrienccd in the care of ani- 
mals of whatever nature not to concede to them the emotions pleasur- 
able or unpleasurable common to mankind regarding surroundings. 

Nothing can be more depressing to tho lover of nature than the for- 
lorn and dejected appearance of the birds and beasts of fiercer nature 
as they appear in the limited areas and unnatural surroundings allot- 
ted to them in zoological gardens. 

Prof. H. C. Chapman Etates as a result of his examinations of csrniv- 
orous animals which have died in captivity, that most of them die of 
heart disease. 

From this benevolent view alone, therefore, this question is one well 
worthy of consideration. Surely, if the dumb brutes contribdte to  our 
pleasure or benefit, we may well afford to consider the possibilitj: of 
making them measurably contented and happy. 

With this idea in view I offer the following siiggestion for the con- 
sideration of those interested in the establishment of large aquaria, 
hoping for further development through interchange of ideas. 

The plan or principle herein suggested might be termed not inaptly 
Pond-Aquaria, it being essentially a combiriation of the pond. and the 

~~ ~~ 

* The Aqua-Vivarium as an Aid to Biological Research. Report U. S. Fish Commis- 
sion, 18883; 
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aquarium ; the aquaria being constructed on the margin of the pond or 
reservoir used, as shown in t h e  accompanying illustration, Plate I; the 
idea being to have D water-pen or pond-garden (A) extending back from 
each aquarium front, and.to be surrounded by a wire or other fenceor par- 
tition (B) of sufficientlysmall mesh to prevent theescapeof tlieoccupaiits, 
but large eiiough to allow the smaller fry, which would furuish them with 
food, to pass through freely. (C) represents the glass fronts. (D) tho 
upper or perforated aquariiun bottom, which allows the escape to a 
lower funnel.shaped bottom (E) of all sedimentary deposits. (I?) rep- 
resents rocky emiiieuces containing pockets, in which could be planted 
aquatic vegetation at depths adapted to their needs. The whole creat- 
ing a close approximation of natural conditions. An arrangement of 
Wire gates would keep fishes in close confinement for short periods for 
observation, or would keep some, while others mere allowed to roam a t  

' will in their doinaiii. 
Plate I1 represen ts a cross-section of the same, showing building over 

the aqnaria, and greenhouse roof to pond-gardens. 
The advantages of some such plan will, I think, be apparent to all 

who have experience on the subject at least. It is simply imitating 
nature inore closely aiid gutting rid of artificialities. 

The conditions would afford natural vegetation, sunlight, mud, sand, 
and rocks, with abundance of room in which to move about freely and 
seek for natural food. 

By such a plan also the neceesity for circulatory apparatus is dis- 
Pensed with, the circulation caused by the movements of the fishes, 
changes of temperature and evaporation, together with the aeration or 
oxygenation eft'ected by the plant life beiug ample as in the pond. 

It might be argued that, with so large a space, fishes would keep 
hidden from view. The experience of the writer has been that when 
the fear of danger i N  removed and animals become confident of an abil- 
ity to escape a t  will when threatened by dailger they lose their timidity 
and become both bold and curious, and are more easily and satisfactor- 
ily Viewed than when under the influence of fear in close confinement. 
The deer, t h e  most timid of auimale, when confident of safety, becomea 
Perfectly content, and without desire to  escape except to seek its kind 
for company. 

The experience of the writor in the care of fishes and reptileer and 
Other auimals as well, is to the same effeot. 

~ 
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A. INTRODUCTORY NOTE. 

This report has been prepared for tlie purpose of placing before those 
directly iiilerestetl in the hheries  of the Uuited States such informa- 
tion as seems necessary to convey a inoderetely coniprehensire idea of 
the British beam-trawl fishery. The history, development, and impor- 
tance of this special branch of the fisheries ill European waters hare 
been dwelt upon a t  ~ o m a  lcngtli. Atteutiori lins beeu called to the 
possible influence of the beam.tr,zwl ou the abnndance of fish, and the 
questioii of the iutroductioii of this form of apparatus into the fisheries 
of the United States has been discussed. 

But in V i e w  of' the possibh employment of tho beam-trawl for the 
capture of fish i u  American maters, special attention has been given to 
the various details of its construction. It has also been deemed desir- ' 

able, for the s m e  reason, to clescribe at lrngtli the various forms of 
apparatus which u o  used in conjunction with the trawl, as well as the 
metllods of fishing, the system of marketing the catch, and other met- 
ters relating to the prosecutiou of the work in Europe, siuce a knowl- , 
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edge of these details will be required by American fisherinoil should 
they ever unt1crt;tke to prosecute the beam-tmwl fishery. 

Less has been mid concerning those subjects which seem to suggest 
little that may be of practical value, and Sor this reason nincli hns been 
omitted which might perhaps appropriately be iuoludctl in a report of 
this kind. For instance, the notes on the trawl fisheries of Fraircu, 
Belgium, Holland, Germany, and Spain might h s r o  been expancletl to a 
greater extent, bat  it is believed that these contain t i l l  the data which 
may be of ~ u y  iinportauce to fishing coniinunities i n  the United States. 

It is proper that acknowledgments sliould bo niacle to the followiirg 
gontleineu, who have lent their aid in various ways, but iiiore pitrticu 
larly i n  furnishing such iuforuiation as is roqniretl for i t  work of tbis 
chtrnecter. Foremost among those who I?rzve assisted by their kiuclly 
eEortu are Mr. Earrisori Mndcl and MY. 0. !I!. OISHII, of Grimsby, 
Mr. Edward Jes, of London, and Mr. T. P. Robertson Ctirr, of North 
Sliields, wIiiIo others have fiiruishetl much iutrresting aud ViLlueble 
data, coucerniug the British beam-trawl fishery. 

Mons. A. Uuchochois, of Boulogne, has supplied data rclatire to the 
Preuch benm.tram1 fishery. Mons. Jules Le Lorr:biu, of Belgium, has far- 
nished mauy importaut facts concerning the fishcries prosecuted froiu 
that country. I am also indebted to Mr. A. E. Maas, of Xcheveuiugen, 
for iuformqtion relativo to the Dutch trawl fishery. 

The material upon which this report is based was chiefly gathered at 
Qrimsby and Hull, aud during a trip to the  Nortli SUR in 18SO; also 
from a study of apparatus aiid uiethods at tlie Interuetioual Fisheries 
Exposition a t  London in 1883. So far as I am iuformed, however, there 
has been little if RIIY cliange sinoe tlic last-nieiitionotI ilate, beyond per. 
haps the introduction of additional steain-\’osscls i u  the beam- trawl 
fishery from the contiuen tal ports. 

. 

I,-THE BEAN-TRd lVL FISHERY OF GREAT BRlTAIN. 

B. HISTORY AND PRESENT IMPORTANCE. 

Nothing definite can now be learned AS t o  where or when the method 
of fishing with a boilin-trawl in Great Britaiu origiuatcd. Uucloubtedly 
trawl-uets of some lriiid have been in uso for InibIly couturios off the 
English coast, but there reruain no records whiuli W O U M  suggest that 
they were supplio(1 with a beatii to distenti their nzouths, and :is the 
most primitivs a1111 oldest forms of trawl-nels uow in uso are unpro- 
vided with beams, i t  is probable that those first employed in England 
Were of this type. 

Tho earliest notice which we can find of the trawl fishery in England 
ia c~ntairied in the following petition, which was presented to Parlia- 
ment in 13763” : 

‘It will bo noticod that thore is uothiug iii this petition w h ~ c h  indicotos tho nee of 
abenrn as a part of tho apparatus; tlioroforo ouo iu ld f t  in doubt as to whether II ~ W I I -  
t%lVl or B O ~ B  other form is inoant. 
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(Pet. 51, Edw. 111, A. D. 137G-’77,-Petition No. 50.) “That whereas 
in several places .within your said realm, in  creeks and haveus of the 
sea, where was accustonied before these times to be a good and plen- 
teous fishery to the great profit of the realm, which is in part destroyed 
and  rendered valueless for a loiig t i m e  to come, by some fishermen who 
have for times during seveu years past by a subtlety contrived a uew 
instrument, which is amongst themselves called a 6 woiidy choun,’ uiade 
after the fashion of a ‘dag’ for oysters, which is usnnlly loiig, to which 
instrument is attached A uet ( w e )  of so su~all a iuesh, no ~naniier of fish, 
however small, entering withiu it can pass Out, and is couipelled to re- 
uiain therein nnd be taken. Ant1 besides this, lhe hard and loug iron 
of the said ‘mondy choun,l that i t  destroys the spawii and brood of the 
fish beneath the said water, and also destroys the spat of oysters, mus- 
cles, and other fish by which largo fish are accustoined to live aiid be 
81xyported. By means of whicli instrumcnts called ‘wondy chouns’ in 
many places aforesaid, the fislitwnezl aforesaid take so great abuudauce 
of small fish aforesaid, tha t  they Imow not w1i:it to do with them, to 
the great damage of the commons of the kingdom, aud the destructioii 
of the fisheries iu like places. For mhicli they pr;iy reiiii’ty. 

‘6 Responsio.-Let colnmissjoii be iuade by qualified perso~is, to inquiro 
and certify on the truth of this allcgatiou, and thereon let right be doue 
iu the court of chancery.” 

Tho fishing towns of Brixham and Barking, in their 10c:il traditioiis, 
both lay claim to the ilistiuction of hnviug been the first to iutrodiice 
and establish the method of fishing with beam-trawls, but, a8 these 
claims are based solely on tradition, i t  still remains a mooted question 
AS to which is the most elititled to the honor. One writer has attempted 
to prove the probability of this inetliod of fishing having been iiitro- 
iluced by the Dutch 011 the occasion of the Islding, a t  Brixham, of the 
Prince of Orange i n  1G88. 

Re s a p ,  however, that “for thc next huudred )ears there w a s  110 

craft employed at  Urixhaiii at fishiug, but opeii boats and half-tleck 
yawls, the latter being the latest iiiiprovewent. WC! I l i i~e [be contiiiues] 
heard our grandsires relate how they used ro put the whole apparatus, 
or gear, as it is now called, ou their back arid carry it on k)oard of t h e  
boat. * # * Shortly after this time the f ishermu began to enlarge 
their crafts, to cover in the deck, fore and aft, and rig t h m  as cut- 
ters--namely, boom, gaE, aud bowsprit, and with topinast having a long 
pole on which was set a royal with the sheets leading down ou deck, the 
same as the Duteh ScIieviIiug bombs of tho preseut (lay, and most prob- 
ably tbe rig was talreti froin theln.”1 

The trawl-iiet, in various for ins, lias uuquestionably been iised in  
the continental fisheries of Europe for meuy yeurs, but the application 
of the beam is apparently of more receut date. 

‘ The Fisherman’s i’dagazitio, Marob, 1881. 
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The following remarks by Holitsworth on the origin of the trawl.net, 
though they do not throw any additional light on the matter, show, 
I.~e\~crtl~eless, how difficult it is to Eud anything concerning the early 
history of this apparatus which may be cousideredreliable: 

"The origin of the trawl-net appears to be unkuown, but an etni- 
nentlg primitive method of working i t  is still in use on the Atlautic aud 
Mediterranean coasts of Spain. * + * Its chief feature is that in 
ortler to keep the mouth of the net open so as to work efficiently, two 
vessels are employed. They are termed 'Parejas,' sigrtifying pairs or 
co~~ples, and they sail together a t  a certain distence apart, towing the 
11ut between them. -4n improvement on this plau, altlio~igh very far from 
being satisfiictory, is t h ~  hammer or pole-trawl, still used on some parts 
of tlie south a~it l  south\rest coasts of Ireland. Only one vessel is re- 
qnired to work it, and the mouth of the net is extonded by ropes lead- 
i11g from wings of netting on both sides of i t  to poles projecti~ig one 011 
each side of tlle vessel. I t  is but a clumsy contrivaucu, and ouly suited 
to stnooth au(i shalloiv water. * * * The otter-trawl is the sarue 
hi~ld  of net ;LS the onejust noticed, but otter-boards are fAstenetl to the 
ends of tho wings, a r ~ d  by their peculiar and kite-like action ca~ise the 
extension of the mouth of the net without any necessity for poles. The 
otter.tmw1 is ruuoh used on board yachts, but does not meet with much 
favor f'rom professional fishermen. Their prefergnce is given entirely 
to tile bcnm-trawl, which has been in use for inally years, and, notmith- 
stnlrdiug sonlo tlisadrrtntages, has on the whole proved to be a pro- 
(ltlctive and useful implement of fishing. There is nothing to shorn 
rvheu the additiou of the beam was first wade to tlie trawl, nor is i t  
oortainly known mllerice the idea originated. There is sotne renso~i to 
t l~ i~ tk ,  however, that too Brixham is duo thecredit of haviug first nilopted 
i t  i l l  this country for cieep-sea fishing? and possihly of having introclucod 
it, although we believe Barking also puts in a claim to it. The corn- 
lllct~cerllellt of the ~gs tem probably dates from some period in the last 
cfin t u g ,  Old fisllermen a t  Brixha~n remember their grandfathers beiug 
tribwlers ; bot the nutnber of vessels and their size wore then small com- 
1)ared with those of the present day, and we call obtain no further in- 
forl~iation 011 the subject than that beam-trawling had been oarried on 
for% long time, or, as was said by olle old fisherman, whose cllrono. 
logical ide;rs were perhaps not very clear, 'may be from the tinlo of 
3loses9-n possibility not quite consisteut with the general idea at Brix- 
Ilam thnt beam-trawling origiuated in that long-famous fishing port."' 

Alttiough nTe may be left in doubt as to the t i~ne  and place that mit- 
nQSsod the introduction of the lnetliod of beam-trawling in @reat Brit- 
ain, i t  is, nevertheless, a 11-ell-establisheci fact thnt this fishev did not 
"Main very important proportions until within the present century, 
Of late years, hornever, more es~ecially since 1850, it has developed 

'Duep-sea Fishing and Fishing Boa,tsJ by Edmiund W. H. Holdsworbh, London, 
'8749 Pp. 62,63. 
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with retnarlrable rapidiky, uutil now it is considered one of the moat 
important fisheries of the British Isles, while in England i t  takes pre- 
cedence of all others. 

“The most important method of fishing,” writes Holds\\-orth, b b  by 
which a regular supply of the best and most varied kinds of sea fish is 
obtained for the market is that comtnonly known as trawling7-a name 
eviderttly derived froin trailing or dragging; the trawl being a bagnet 
whicl; is towed, trailed, or trawled along the bottom j and it is SO COU- 

structed as to capture those fish especially which naturally keep upon 
or near the ground.77 

The most noted ports in England from which trawling is prosecuted 
are on the east coast and most of them north of the Themes. They are, 

the order of their importank as trawling stations, Yarmouth, Grime- 
by, Hull, Lowestoft, London, and Scnrborough ; while Brixham, Rams- 
gate, Plymouth, and Dover, in the south of Erigland, aro noted for their 
trawling fleets. Carnarvon and Tonby, in Wales, have small fleets of 
trawlers. 

Aberdeen, Granton, and Leith, in Scotlaud, have each a number of 
trawling steamers,1 tllCJUgh Mr. T. F. Itobertsou Cam, writing from 
Edinburgh under date of August 25, 1883, says: 

“The General Steam Filsliing Conipauy, limited, is the only beam- 
trawling conipany of any itnportance in Scotland, and their headquar- 
ters are a t  Grantoii in the Firth of Forth, close to Leith.” 

Wlien Holdswortli wrote iii 1874, tltere was no beam-trawling station 
’of any importance on the coast of Scotland.77 The statement is made in 
the First Annrial Report of tlie Fishery Board for Scotland, 11.82, thst- 

‘LBeatn-trawling has been carried on for several years in the Moray 
Firth by ,wiling sinnClis and boats, pri~oipitlly beloiiging to Lossie- 
mouth; tint1 it  has alm been proseci7ted for,a cousideriible period by 
Aailiug stnacks and boats it1 tho Firth of Clyde. Beam-trawling by 
s t e i i ~ ~ ~ ~ s ,  which has beeu niorc receiitly adopted, has greatly increased 
within tho last two or three years.,’ 

Accorditig t o  tho Scotsman of‘ December 8, 1883 : 
“At  the prcsent moment the fleet of screw trawlers belonging to 

Grauton nuuiber,q fifteen, and the capital thus employed in the industry 
here done m a y  be roug‘hly estiniatetl at betweeii Ed0,000 ;~i i t l  $X0,000.7’ 

Dublin, C*dway, Waterford, ant1 Dirigle ilrc the  principal stations in 
Irelarid from which large vessels are emplogcd in trawling. 

Besides all the fleets of large snilirig stnaulis and ste:imsrs which en- 
I Mr. David Allcn, seuior nicrnber of tho  bnildirig firm of D. Allen & Co., of Grail- 

ton, states tllnt, in 1883, Aberdeen had five .ecrcw boats itnd five paddle stenin trawl- 
ers; Grauton hail R fleet of ninc wxew ritcainers, while :I doeon side-wheelers sailed 
fronl Leitll. David Walker, t iRwl  owncr and skipper, of Johiishvcn, boforo tho 

‘ Royal Co niinission appointed to iriqnirc a8 to  trawling operations on the ossl  const of 
Scotland, 1883, sags: “There aro now HOVCU sailing t m w l u r s  and one stcani trawler 
belonging t o  Johnsliaven, workirig gcnornlly from Rod Head ilown to Uorvio. For- 
merly they went to Aberdoon Bay.” 

, 

- __________ 
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gage in this industry, more or less trawling is carried on near the shore 
on various parts of the coast of the British 1sles;by small boats, but 
until recently the Scotch have employed this inetliotl comparatively 
little, and even uow other means of catching fish are geiirrally preferred 
by the boat fishermen of that country. 

The remarkable developrneiit of the bcam-trawl fishery of the east 
coast of England during the past forty years, tho consequant increase 
iu the trawling fleets, and tho growth and prosperity of the principal 
fishiug ports are, perhaps, without a parallel iu the history of the Brit- 
ish fisheries. 

Take Grimsby, for example, which, about 185S, according to Mr. Har- 
rison Mudd, a promineut citizen ‘of t h t  port,, liad a population of: np- 
IU’oximately, from 10,000 to 13,000, and had just begun its csreer as :I 
fiehiug town by seuiling out a few beam-trawlers; uow i t  has iucreased 
to upwards of 30,000 iuhabitants, arid from its dooks eail a fleet of 
nearly SO0 fishiug vessels, wore than half of which are beam.traw1ers. 
Mr. Edward Jex aud other gentlemen say that they can recollect 
When Hull and Lowestoft (some thirty-fire or forty years ago) did not 
have more than 25 or 30 sail of trawlers to each port. Iu 1881 Hull had 
a fleet of 737 and Lowestoft 4G7 vessels of all classes, the majority of 
which were trawlers. 

“The rapid development of late years,” writes Mr. Ausell, ((may be 
traced to tho iutroductiou of ice and the spread of our railway system, 
by which the catcher has 1)eeu enabled to get the fruits of his toil dis- 
tributed to the many tlionsaricls dwelling in the inland towns-those 
Who ,wldom or never saw or tasted salt-water fish.”’ 

It may also be added that tho introduction of the method of icing fish 
has given the trawlers au opportunity, which they have not bceii slow 
to improve, to visit distant aud uutried grounds where fish could bo 
taken in much greater abuudauce than uearer home. 

According to Mr. Ansell the advniice of thc trawling trade was so 
rapid ou the east coast that Hull, which, in 1845, had only 21 vessels, 
aggregating 570 tons, and valued st SG,435, had, in lSSWS3, increased 
its fleet to 417 smacks, besides 0 steam carriers and 6 ice ships, with a 
tonnage of 29,233 tons, and a valuation of S555,OOO. 

Still more renlarkable 1ias been the growth of the beam-trawl fishery 
from Grirnsby. It was first introduced, according to Holdswort6, in 
1858, a t  which time 5 smacks went tliere from Hull. The rqlid strides , 
which this fishery has made at  that port m:iy be judged from the fact 
that the amount of fish lauded them had increased from 4,344 tons in 
185s to over 73,000 tons in 1881, while wo aro credibly informed that 
about 100,000 tons were landed in 1S82-’83. Though all of tlirse fish 
Were not caught iu bcam-trawls a large perceutage mere so tdceu, and 
it is perhaps uo: too much to assume tliat the increase in tlie fisheries 

Papers of the oonferences hold in conncctiou with tho G i m t  Interuationul Fisheries 
Exhibition (London, 1883), On Trawling, by Alfred W. Anscll. 
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a t  Grimsby is due more to the advance made in beam-trawling than to 
anrthing else. Besides the fish landed at  Grimsby, large quantit’ies 
caught by trawlers hailing from that port go by water in  steam carriers 
to London. 

As to tho present status and importance of the British beam-trawl 
fishery, Mr. Ansell makes the following interesting statements : 

“The number of British deep-sea trawlers may bs taken at 3,000 (not 
includiug steam cutters), Yarrnouth leadiug with 700, Hull and Grimsby 
next, niaking together about hall tlie iiuiiiber, the  rest being scattered 
around our coasts. Such smacks as sail froin Yarmouth, Hull, and 
Griiusby I class a s  tlie deep-se:L trawler. Takiug the average catch of 
each of these at 100 tom, brings tlic total wciglit to 300,000 tons, irre- 
spective of’ the imhore trawlers’ catches (as i i i  the case of Hull and 
Grimsby, and also Messrs. Hewitt’s), and others Zess of coar8e and more 
prime, v0 may take an estirn:ttc a t  St0 to $12 per ton as the prioe it 
fetches; this mi l l  give us  a total niotiey valiio of fish caught by the deep- 
sea trawler of &3,000,000 at $10, or S3,600,000 at! &12.” 

The Duke of Ediiilturgh, in a paper rcwl a t  the conferences at the 
London International Fishcries Exhibition, entitled Sea Fisheries 
and Fishing Popnlations,i’ rnelics ;L mort: iuoilcratc arid probably a more 
accurate estimate. He 1)lacos tho totnl produotion by this rnet,iiod in 
the British lsles at 315,157 tow, worth S!2,531,000, equal to about 

“If,” continues An sell, 6‘ we take capital cinl)loyetl ii i  producing t h i s  
at a total of &15,000,000 invested in fioatirig a n d  shore property, i t  is 
not overestimatiug it. We have ice-ships, ice-houses, stcam-carriers, 
curing-houses, storing-houses, and &any otlier thitige too numerous to 
mention. The number of hands to man tliese vessels, ut five or six 
hands per ship (though 8ome curry more), makes from 15,000 to 18,000 j 
tlie latter is mor0 like the number. If tu  this we add 2,000 who are 
out of berth by chauging ships, we have then 20,000 hardy aud ex- 
perienced hands employed in deepsea trawling, and who have no 
other calling or occuputiolz. Some of these have families, and calcu- 
lating two only in each ship to be married, with each a wife and four 
children, m e  have 30,000 more who are altogether dcpelzdent on the trawl 
for 8UppOrt. But RS the trade cau not be carried on without awistauce 
of shore labor, i t  gives employment to more than as many more, such 
.as ~ m k e r s ,  curers, laborers, watchmen, coopers, net-makers, riggers, 
e% and a vest number of other trades too numerous to mefition.” 

0. FISHING GIZOUNDS. 

The North Sea or German Ocoan, from the Straits of Dover to 
Kinnaircl’R Head, on the Scottish coast, and the Skager Rack, on tilo 
continental side, is the most favorable field for the prosecution of the 
beam-trawl fishery. Within the area nirntioiied the water is generally 
shallow, varying from 5 to a little upwards of 50 fathoms, and may be 

$12,905,000. 

. 
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cousidered one vast fishing bank, thongh thQrQ are various areas of 
gtyater or less evteut iu this 1):~rtot’ tzlu North Sea that, are specially 
noted trawliug grouuds, aud to which specific iiatiies have beeti given. 

A bottom of mud or sand, in a moderate depth of water, is the most 
1‘:iror:tble grouud for the use of a boa’111 triktvl, providiug, of course, fish 
(:;lit be takert thereon; but it oftun happens tliot fish are much more 
i ~ ~ ) u t t t l a t ~ t  011 rocky grounds, Irnowit by the ui~tdu of 6‘ roughs” anloug 
the North Sea fishermen. Therefore, though there is always a great 
risk of losing the trawl when working on rough httotu, tlie hope of ob- 
t:tining a large cntcli is oflen suficicut induccnicul for the fishertueu to 
t t 1 :i lie t lie vcii t u  re. 

The uiost, noted of tlie North Sea fishing grouutls is tlie Dogger 
Ihnk (tlividcci into several sections, which arc distinguished by local 
I I : L I U ~ ~ S )  : the OW Grour111, the Gru:tt Sirver Pits, Botuuy Ground, Brown 
L i i i k ,  tlie (Joost, Leman Grouud, i ~ n d  the Great Fisher Bnnk. Besides 
these, mctitioi~ may be ttiiLd<+ of tho Horti licef, J i i t l ~ t l  lieef, Flata- 
Imrongli IIG:L(I CTroniid, Saarbo~ongli Growid, Il:wtlc?pool Grouiid, Snn- 
tler1:~titl (fronud, Flatieu Urouittl, tho Chnetery, Flat or Well Bauk, 
Sole Pit or Northeast Holu, Stnith’s Riio\vI, Crowor R30w1 or Doms- 
iltg (frountl, tlm South Ground, Nottli Forel:tud Grouiid, Xentish 
lCtiock Gsouiid, Margste Groutid, tho New Bimk os Saucliethe, the Falls 
Urouud, Ridgo and Vnru Baulrs, and ltra Boy. 

“The fisliittg grounds most freqiieiltetl by vessels from the Humber 
[Ilull mid Griiusby]” writes Mr. Ansell, “are the shoal of the Dogger, 
tho soutliwost a1ir1 nortlimest spit of the Dogger, Clay Deeps, the 
liortheast part of tho Doggcr (c::illctl the Cemetery,’ from the rough, 
8tony nature of the bottoui com1):ired to  grave stones), the Fisher 
Llui lr  and beyond the Fisher Bnnk, Jutlund lteefs, the Long Forties, 
the Born Reefs, tho Sylt, the Amrsin Bank, IIeligoland, o& the en- 
truuce of ttiu Wescr :tiid Iillbe, Nordonoy, Horknm, Tercliulling, Texel, 
(’tc., besides other grouuds south of the Humber, such as the Wells 

((Plaice are to be found only i n  the spring and fall on the shoal of tho 
Dagger, aud in summer on tho Horn Reof and Borkum. In winter, 
below the Dogger and off the Flmiborougli Head. 
‘‘ Hltcldoclts are fouud in abnndsnco on tho southvest spit of the 

1)oggcr about October; in September and October they work along 
the pit edge of the Dogger, aud when taken they are found to have 
plenty of herring aud spawn in tliem. 
‘‘ Soles are caught on hard, saudy ground in warm weather, taking 

to deep mater, such as the pits, mliere tlie bottom is muddy and soft, 
i n  winter, for marrut1i.” 

The Dogger Bank, which is a very extensive groiind, is situated noarly 
i n  the middle of the North Sos; its sonthwest prong is about 70 miles 
in an east-northeast direction from Spnrn Point, a t  the mouth of the 
Humber, From there it extends northeastwardly a distanoe of 160 

Baal;, etc. * * * 
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milus, endiug in a point. It is somewhat irregular in form, being about 
GO milos wide in the broadest place. Different parts of the Dogger 
are kuown by specific names among the fishermen. The “ West Shoal,” 
which is a shallow ground on the southwest part of the bank, is about 
20 miles long ESE and WNW., with a depth of from 7 to 10 fatlioms, 
aut1 a flue sandy bottom. Then there is the “Outer \Vel1 Bank,77 or the 
“Southwest Spit,” with from 15 to 18 fathorns, wi th  a bottom of fine 
sand and ocoasional spots of coarse pand and small-roclis. In  this 10- 
cality haddock and plaice are frequeutly found in abundance during the 
fall. Bet ween the Southwest spit and the West Shoal the shallow part 
of the baulr curves inwardly like o cove, with irregular soundings, vary- 
ing from 20 to 40 fathoms. the south p:rrt of‘ 
the balk,  east of the West Shoal, the bottom is chicflg tine sand, mitli a 
depth of from 14 to 20 fathoms.. This is 8 good fishing ground, arid is 
much visited. The “East End,” iu latitude 550 2Y north, lougitu(1o 40 
30‘ eaet, is notc d for afine brown saudy bottom, free from what the fisher- 
men call (‘scruff7’ or “r~bbisli ,~’ the clepth varying from 22 to 24 fathorns. 
This is now considered one of the best fishink grounds on the Dogger. 
To the southwest, in latitude 540 60’ north, longitude 30 20’ east, is t h e  
‘6 Clay Deep,” or ‘‘ Southeast Swash of Dogger of soft, OOZP, 26 
miles ~ O I J ~ ,  southwest and northeast, with rough grouud on either sitle. 
The h’orth Shoal )) and ‘4 Northwest Spit 77 are tracks of inore or less 
rough bottom. 

The Great Silver Pits, the vest end of which lies due east of Spnrn 
Point some 60 miles distant, is a gully or depression of the sea bottolii 
between the Dogger Bank on the NKE. arid Wells Baiilr on tho oppo- 
site side. Its leiigth east and west is about GO miles, and its width ’ 

varies from 10 to 14 miles, Thedepth ranges from 25 to aboutl 50 fatli- 
oms, with patches of bottom of different kinds, such as black mud, fine 
sand, white mud, blue clay, stones, and gravel. 

This celebriLtcd fisliing ground was discovered about 1543, and on i t  
soles were fcrnud in extraordinary abunclance.’ It still is a favorite 
rosort io winter for such of the trawlers as fish more particularly for 
soles. 

On what is known 

The Greut Pislier Budc is thus described by Olsen : 
“This large space of ground, kuown by tho name of the Great Fislicr 

Bank, is situated i n  tho northeast part of‘ the Gerrimn Ocean; i t  is of 
vast extent, and has recently been discovered as a trawling grouutl. 
Tlie ground chiefly consists of sandy soundings of mud and ooze, with 
depths of Water rnrying from 40 to 45 fathoms. 

Dr. FrancisDsy, in ‘LNotes on Trawliug,” published in “Ashore or Afloat,” Lolldon, 
1883, states that : “ When the Silvcr Pits were first discovered it was not an uncoilinion 
thing for a trawler to get a ton and a half of soles .?i night, of from $12 to 2 2 4  vniuu.” 

Olson says: “ L a w  quantities of soles were caught for the first throe years.” 
“Whoa the 8ilver Pits were first discovered,” writes Ansell, “and became fre- 

queuted a8 a fishing ground, the sole was foundin the winter months in such eiioriuous 
qnantitice, that the name ‘Silver Pita’ wag to tho fisheraen no unmeaning one, BO 
prosperous were those mho resorted thither.” 
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FIG 1 Cross-section in boiler-room, showing location of boiler, coal-bunkers, etc. 
Fro: 2: Midship section, 81io\\riUg constrUctioI1, ballast, etc. 
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“The best track hitherto used (1S77) is in latitude 5 i O  30’ north, and 

longitiide lo 40’ east. * * * Ar tho bmk is of recent discovery as 
a trawling ground, it is not considered as j e t  to be fully explored, but 
me find that the eastern part is foul, more or less, and that tlie north- 
western part is most productive, lar& quantities of fish, chiefly lind- 
docks, plaice, and cod, being brought from liere to tho nul l  and Griinsby 
inarlrets. This ground has nom (1851) beoil worked about 5 yrars.”’ 

WLO Crower Knowl, first fished 011 about 1858, lies north of tlic h n m  
and Dover Sandi, between thew and the Dowsing Bank. It has a 
claptli varying froin 12 to 18 fathoms, with generally clear bottoni for 
trawling, on which, when first discorrred, the more highly prized spe- 
cies of the Nortli Sca fishes werufouiid in  abundance. 

T’ho foregoing will give a generhl idea of the most important North 
Sea trawliug grouuds, which, for the purposes of this report, it seeins 
scarcely necessary to describe in greater detail. 

Areas of bottom, suitablo for fishing with a beam-trawl, of greater 
or less extent ape fouutl along tlie coast of the continent, near the east 
coast of Scotland, in the E~iglish Channcl, along the west side of Eng- 
land,2  and off the coasts of Wales and Ireland, but they are too nu- 
incrous to rnent ion even by m i n e  in this place. SufEce it to say that 
the southern aiid weetern grounds have generally been morl~etl much 
lot~gcr ti lati  tho illajority of those in the North Sea, xiid in geiieral 
characteristics, such RS depth, kind of bottom, etc., they are like the 
latter, though as a rule of less extent. 

Tho kiud of fish chiefly takeu on tlie above-mentioned grounds are 
ttlrbot, sole, brill, plaice, lemon or cock sole, dabs, aut1 halibnt, of the 
Pleiiroiiectidn., or flsit-fish family; cod, haddock, hake, ling, and whiting, 
of tho Cadiam; besides mhicli conger eels, wolf-fish, skates, gurnards, 
aiitl a wriety of other less importaiit species are caught. 

A t  first, previous to the introduction of ice for preserving fish, tlie 
gronnds nearest the British coast were the only ones which could bo 
fished ou, and trawling was then carried on chiefly in t h o  Euglish 
Channel from Dover to Land’s End, and along the coasts of Wales and 
Ireland. Withimproved methods for preserving the fish in a fresh 
condition, the smacks were enabled to venture farther in pursuit o€ new 
and richer fidds for carrying 011 tlieir operations. I n  this WRJ’ they 
continued to discover new fishing grounds, eitlier by accident or cle- 
sign, uiitil a t  the present tiine it is pretty safe to S : I ~  thiht tliere is little 

lFisheruinn’s Soamanship, by 0. T. Olseu, I?. 1%. G.  S., F. R. A. S. Grinisby, 1881, 
P. 103. 

2hccordiug to Mr. Edward Cattran, R voterau fisherman of Mount’s Bay, the  Ply- 
month antl]~rixh~m t,rawleru fish cliiully oii whtit ielmomn IM the “Hrixham Gro~ind,’’ 
a n d  from there ronnd to Moimt’8 Bay. Off Monnt’R Bay, I10 enys, solo and otlior 6pc- 
cies of flat-fish, ~v i t , ]~  oocnsioiinl ling, m u  tnltoii, whilo “oo~rmfish” ar0 chioily oanght 
off Brivharn alJd Plymouth, though with tho latter more or loss soles and other flat- 
fish are taken. Hake are oftcn found in abundance. 
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of t h e  bottom of the North Sea suitable for trawling over which a beam 
trawl has not passed. Mr. hnsell thus describes what may be termed, 
perhaps, the  accidental discovery of a new fishing ground sonic forty 
years ago, though i t  may more properly be said that this find was a 
happy coinbi~iation of chauce and enterprise, mhidi so frequently influ- 
ences the welfare of manlrind : 

“Chance brought about one of the most astonishing results in the 
history of the fishing trade about the year 1844, arid fouiiiletl tho trade 
a t  Hull in consequeuce. One of t h e  Ranisgate boats, in extendiug her 
searches for fish, was by adverse winds blown farther north than i t  was 
the intention of the crew, but, determined to make a try, they shot tlieir 
trawl in what is now so \vel1 linomn as the Silver Pits, and their plucky 
venture and labor were rewarded by a miraculous draught of fishes, 
which were nearly all soles. TTerF soou this becalm noised abroad, and. 
other boats followed, who were equally rewartled with good results.” 

According to Holdswortli, tlie Great Silver Pit was first worked 
over about 1843, during a severe wiri tcr. 

“The Well Bank and Bot:iny Gut [he writes] 11ad been explored aiid 
discovered to be very productive grounds; and between tliern arid the 
Dogger, and bearing nearly true cast from F1:~mborough Henil, the 
Admiralty chart showed a bed of deeper ‘sounding, rauging in soine 
parts of it from 30 to 40 fathoms; the whole extendiiig for about GO miles 
east and west and from G to 10 niilcs Tide. This patch was inarked 
the ‘Outer Silver Pit,’ ancl 011 tryiiig i t  with a trawl, in the deeper parts 
a t  the westerri end and near the middle, soles were found during that 
very cold Season in almost incredible numbers; the nets wero hauled 
up bristling with fish trying to escape through the meshes; aud sucli 
catches mere made a8 tho most experienced fisliermen had never dreamed 
of. * * * In subsequent years tho Silver Pi t  has again beeri found 
very productive whenever the wiuter lias been very severe, or, as the 
trawlers call it, in ‘Pit seasons.”’ 

The Hame author tells us, however, that Lisoles are generally dis- 
tributed wherever there is clean sandy ground, but they are not found 
SO much in very deep water, except during cold weather. The London 
market is principally suppliccl with this fish from the b:uihs of the 
Norfolk coast and from the C‘/Iiazlnel. * * * I t  is rarely that any 
number of  olea is lauded at  Hull. and the Grimsby shops are often sup- 
plied from Loudon.” 

D. THE FISHERMEN. 

The crew of a bearn.trawler varies from four to seven persons on s 
sailing vessel, and from six to eight on a steamer. The cutters of the 
south of England (from Plymouth, Brixliani, Runisgate, Dover, a i d  
other ports), which vary in  size from 25 to 80 tons, usually carry four 
perRons in a crew, one or more beiug boys. Many of the Yaruiouth 
vesa0i8, if not the majority of them, have aeven in a, crew, but the trawl- 
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ers sailing from Hull s i l d  Grimsby, and which are the largest vessels 
of their class, carry only five l)t?rsons i n  a crew, as a rule, though in 
exceptional cases the crew-list may be larger. 

The Grimsb,y steam-trawlers carry eight i i i  a crew, but the smaller 
class of steamers do uot require so many men. 

I n  any case, a number of boys are usually carried. The. Grimsby 
sitiling-trawler generally has two boys in its crew, aud sometimes the 
throe youngest inembers of a crew are mere lads, varying ill age from 
twelve to seventeen years, in which casu there would bo only two men 
on board a vessel-tlio captain and “secoiid hand.” Ordinarily the 
crew of a sailing trawler of tlie larger class is constituted as follows: 
The cook is the youngest, and is nsually from twelve to sixteen years of 
age. The ‘6  fourth hand” or “deck hand,” the uext iu  grade, is a lad 
of fifteeii to eighteen years of age, and generally one mho has served 
A term a t  cooking. Next in rank is the “ third hand,” mho, according 
to his ability and experience, may be promoted to this position when 
he is from seventeen to eighteen years old, and may have to hold it for 
lack of further promotiou for several years ; tlicrefore, third hands 
vary in age from seventeen to twenty.seren Fears or more. The “secoiid 
hand” occupies tho position next to the master, his duty and official 
position corresponding with that of a inate on a merchant vessel. 

IU almost every c i w  promotions . 
are mado from the iiext lower grade, sud, with comp;trilt,ively few ex- 
ceptions, the officers of a sninclr havo served s lorig apprenticeship in 
all the inferior grutlcs. Of course, there is much difference in the length 
of time ineu may h a r e  to serve before rising to cominand, this depend- 
ing on their abili ty, ant1 perhal)s on other circu~nsta~ices. 

The duties of the vi~rious uieinbers of afrawler’s crew are thus defined: 
Tho cook, or, as he is sometimes called, the “fifth baud,') must cook the 
foot1 for all hiuids, and t k u  care of the cabin and store-room,where the 
provisions are kept. He must  learn to steer by the compass, for he niust 
take the helm while the trawl is beiug shot. He must also acquire a 

. knowledge of making and mending nets and nettles, take care of the, 
reefilig gear aiid keep it iu its proper place, and i t  is his duty to coil 
away the trawl-warp when the trawl is beiiig hove up. Also, he is ex- 
pected, with the assistnnce of the (‘ declr hand,” to  propare tho lights and 
flares for use, and to see that they are in their proper places, while the 
Spare p u m p p a r  and fog-signals mrist receive siniilar atteu tion. As may 
be easily surmiseLi, it is no easy task for a small boy of twelve or thir- 
teen years of age to properly perform these various duties, particularly in 
rough weather, when tile energies of a strong man would be severely 
taxed to do the work which is allotted to the cook. But i t  is sometimes 
morlderful to observe what may be done by a mere child who has been 
trained to the work, and we are told tlist these boy coolts generally 
Perform their duties satisfactorily, though, of course, there is much less 
refinelneut in the preparatiou of food than  ou American fiahingveasele, 

. 

The skipper oomple t~s  the crew. 
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wliere the cook usually receives the highest pay of any one of the crew, 
the captaiu excepted, and m u s t  be a capable and active man. 

The ‘( deck liand’7 or “fourth hand” is generally a lad who has served 
as cooli, and has been promoted a grade; therefore, he is supposed to bo 
able to do all that the cook can do, besides the special duties belonging 
to tiis new position. The deck hand niust know how to steer.and keep 
a watch in fine weather when sailing or trawling. To do this, lie must 
bo able to mauage a vessel under ordiuary conditions of wind and 
weather. 

“ H e  should be able to manage a boat in fiue weather, know the 
marks of the lead-line, aud take soundings, splice small ropes and wlii l)  
them, makc nettles, gaskets or senuet, braid a cod-end, and lean1 to 
mend small holes in the net. He ought to tend t h e  trawl iu fine weather, 
keep the hold and forecastle cleau and in proper order, Buow t h e  sails 
by tlie marks [the sails are known by pieces of twiue with knots 011 the 
end]* in the dark, and keep them in their proper places, lnakc thole- 
piits for the trawl-warp rail aucl boat, help to prepare fish for tlie 
market, assist the cook to trim lights, and obey all lawful command’s.77L 

tliird 1i:~iid 7’ rates as an ordinary seaman, &nd usually has 
passed through the two lower grades. He should have sufficient ex- 
perience to niaiiage a vessel when her trawl is out a8 well as at  other 
times, must be capable of keepiilg the ordinary long watches, which 
on a trawler may be six or eight hours on deck, and he must understand 
the “rules of tlic road,” so as to avoid collision. It is required that 
he should learn tlie set of the tides, take soundings, uriderstand how 
to make, mend, rig, and prepare A trawl for shooting; also i t  is a 
part of‘ his duty to go iu the boat when fish are to be “boarded” or 
taken to the carrier, while he is expected toliave a care for the rigging, 
put on chafiug gear, etc., besides assisting i n  the care of the fish. 

The mate or (6 second lihnd 77 should be an able seaman, and be more 
thorouglily conversant with the general work than the third hand. It 
is important t l iat  he should Iiavu a very comprehensive knowledge of 
all that pertains to making a trawl, preparing the bridles, sliootiug the 
gear, managing the smack under all conditions of wind and weather, 
either sailing or fishing; while he ought to be familiar with the char- 
acteristics of the different fishing grounds, understand tbe tides on each, 
and also be proficient in the use of a sounding-lead. He is responsible 

A trawler usually carries two or 
three sets of top-sails of different sizes, t o  be iised accordiug to t h o  strength of the 
mid-a  jib-header in strong or fresh winds, a largo square-licadcd mil in light wibds, 
and frequently an intermediate size, with a short yard. As many different sizes of 
stag-foresails and jibs are carried, theso being sot as oireunistaucus dumand, while 
the “spare Saih” are stowed away below. Frequently, of coursc, it is necessary to 
change the sails at night, and i t  is thorefore importmt that the mombors of B smack’s 
crew should be able to determine at  oiice what sail they put their hands on, since this 
kuowledge obviates mncli work and diffienlty. 

The 

This applies to tho hcad-sails and gaff-topsails. 

* Fisbormau’s Seamanship, by 0. T. Olson, p. 33. 
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for all the ship’s stores, which must bo kept in a.proper coiiditioii for 
use. Ee should have a familiar knowledge of the buo~*s, beacons, light- 
houses, light-ships, and landmarks along the coast, and much experience 
in the management of a vessel under all circumstances, since, ill ‘the 
absence or inability of the master, the mate must  take charge of tho 
ship and carry on the work. 

“The master’s duty [says Olsen], when he takes charge of a sniack, is 
to overhaul the rigging, sails, running gear, anchors, chain, p u m p s ,  side 
and mast-heail light, see that his compass is correct, ancl order liis pro- 
visions, ice, and stores for the voyage. 

‘ (He must lclzow the duties of every mau on board, and see that erory 
man does his duty. He must never forget that he is the master, and  as 
such answerable to the owner. He must be able to navigatc his vessel 
skilfully, kuom how to use his chart, and Bud his position 011 i t  by 
soundings taken.’ He should be able to find the latitude by iiiericliau 
altitude of the sun, work a day’s work, aud find the time of high water. 
Ee m u s t  be well acquainted with the rules of the road, lights, buoys, 
beacons, and ditugerous shoals, where his trade lies, alii1 know tlie‘iia. 
ture of the ground for fishing. He miist be an able seaman as well as 
a good fisherman, so that he can manage his vessel in all weathers and 
under all circumstances, and pick a boat u p  in bad weather with safety. 
It is his duty to see the trawl-warp properly secured to the mast when 
fishing, see that side and masbhead lights are properly trimmed, lit, 
and in their places a t  sundown. He should see to the icing and pre. 
paring of the fish for market and arrange them for sale in the market, 
He must  see that t h e  natches are properly kept a t  sea and a t  anchor, 
navigate the ship himself wheu going to sea until free of danger, and 
he must bo ready a t  any moment (night or day) to coine ou deck when 
called, ancl use his superior kiiowledge in all emergencies. * * # 

Ee must act oxactly as if handling his own property and not that of 
another man, keep his ship clean and in a seaworthy condition! and 
always keep a good lookout.’j2 

The skipper and mate usually receive a share in the proceeds of the 
Catch, and the third hand may be, and often is, paid a part of sham 
and B part in a oertain stipulated sum per meelr, but  the two younger 
members of the crew are hired. 

So far as I am able to jiiclgo by the obsorvatious which I hnd an opportniiity of 
making, very little attoutiou is paid to tho highor bruuohes of nuvigatioii 011 tho 
trawlers. Tho principal dopoudenco of the trawliug skipper is 011 hie long evperiuuco 
and familiarity with tho soundings ou the fishing grouuds aud itloiig tho coast, sup- 
Plemeuted by his thorough knowledgo of tho set of tho tidos. By coustsnt practice 
for years men become wonderfully oxpert in this poculiur kind of sewlauship and 
navigation, and seen1 to reach accurate conclusions 81s to  their poeitiou by a procefa 
whioh seems almost intuitivo. Tho fisherrmu gonorally bavo a fair kuowledge of 
C h h ,  and uuderstaud the ordinary rules for keeping dead reclconiuq, but we were 
informed that obborvations of tho mu or stars wore seldom made for htit8udeJ and 
we could uot learn that chronometers are odrricd, though such may bo the of180 in 
m e  instances. 

- _.___ ___I__ - - - - -I___- 

Fishorman’s Seamanship, ctc. , pp. 34, 35. 
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kormerly the cook a n i  third hand were apprenticed to t h e  master or 
owner of a smack for a term of ye:ws, aud when their apprenticeship 
expired they were promoted to higher grades. This systeui has been 
much modified, if not abolished, by recent acts of Parliament, one of 
which, the Merchant Senman (p:igrnent of wages a i d  rating) Act,” of 
1830, it is alleged, had B bad effect on the crews, siwe i t  took away the 
control which the owners had previously possessed over their appren- 
tices. i t  also coinbined . with other causes to materially decrease 
the nunibor of apprentices froni Grimsby and Hull, and their plact?s 
were filled by inexl)erienceci boys, taken from other trades, who fre- 
quently did not stay long enough on board the vessels to become ser- 
viceable and trustworthy. I t  has been put i n  evitlence that- 

“ I n  some cases the skippers and secoiid hands were not so eficient 
as formerly, though as a rule this was not the case; but the fear was 
generally expressed that this would steadily and rapidly increase as the 
existing men die out, and oiily men with inferior training are coming 
on to fill their places. * * * 

*The deepsea fisherman’s vocation appears to be a specialty, which 
requires time and special training to master, and one not easily taken 
up by the average seaman, however well trained in ordinary trades.”’ 

Tbe fishermen employed in the British beam.traw1 fishery are a hardy, 
robust class of men, and are distinguished for professional skill, bravery, 
and dogged perseverance; qualities which arc such marked character- 
istics of seamen of the Anglo.Saxon race in all parts of the world. The 
majority of them are trained to the sea from childhood. A constant 
association with the perils and vicissitudes of a fisherman’s life imbues 
them even at an  early age with a sense of respoiisibility and fearless- 
ness, qualifications which are necessary to their professional sue- 
cess. Then, too, the impressionable minds of the b o p  who constitute 
a portion of every trawler’s crew soon become well stored with a knowl. 
edge of the details of fisherman’s seamanship. Not only do the younger 
members of the crew learri the ordinary duties of a seaman, such as to 
“haud, reef, and steer,” but they beconlo familiar, as has been shown, 
with the coastructiou and manipulation of fishing apparatus, aoquiro 
a knowledge of the different kinds of fish and their respective value, 
and later on secure important information relative to the fishing grounds 
and the seasons when fish are most abundant in special localities. All 
of this knowledge is, of course, of vital importance to t h e  fisherman 
who aspires to success in his calling, and though the boy who begins 
his sea life k t  an early age may perhaps be deprived of many advant- 
ages that others may enjoy for obtaining a school education, it is, never- 
theless, more likely that he will make a better and more successful 
fisherman than if be had more knowledge of books and less of his 
calling. Therefore, notwithstanding the system of apprenticeship which 

I Report to the Board of Trade on the system of deep-sea trawl fishing in the North 
Sea, London, 1883, p. 10. 

-_- 
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has been in vogue on the English trawlers may be open to many qbjec- 
tions, it is nevertheless a fact, that the traiuiug which boys get under 
such a system is important in producing a hardy, brave, and capable 
olass of seamen,.who are specially fitted for their vocation. 

E. VESSELS. 

The various types of vessels employed in the beam-trawl fishery, 
namely : steam.carriere, screm and side wheel steam-trawlers, the North 
Sea sailing trawler, and the single masted trawling srnack (also the 
emack's boat) have all been described very much in detail in the chap- 
ter 011 fishing vessels arid fishing boats of Great Britain, to which 
reference is made for furlher inforniation as to tho construction, rig, 
ilirnensions, and equipment of tho Biitish trawling fleet. 'I'hercfore, 
to avoid a repetition of the details, it is deemed necessary in th i s  place 
t o  give only a general description of tho various types of vessels alluded 

The steani.carriers, employed in transporting the catch of the trawl- 
ing fleets to the more important markets-London, Grimsby, and Hull- 
arc iron, Itetch-rigged, screw.steaniers, desigued especially for the trade. 
They have the reputation of being excellent sea-going vessels, and 
it is said that so well aro tho qualities of seawortlriness, cilpacity, aud 
speed combined, that though they are ablo to make headway against 

'hoary head winds and seas and to carry a large cargo, they nerertbe- 
less Rteain fast uuder ordiuarx conditions of wind and weather. Steam- 
ca8rriers were first introduced in 1804, previous to which t,ime large 
sailing cutters were employed for carrying the fish from the trawling 
fleets to t h e  markets. 

The size varies somewhe,t, but the following dimensions of the screw- 
Steam carrier Australia, of Hull, ono of the recent additions to the fleet, 
will give a fair idua of the proportions of tho most approved type of 
these vessels : Length between perpendiculars, 135 feet j beam, 22 feet 
6 inches; depth (to top of floors) 11 feet. 

The steam-trawlers are built of iron in some localities, but in other 
Dlaces, particularly i n  Scotland, wood is used iu their construction., 
The majority are ketch or schooner rigged screw-steamers, but a con-, 
eiderable number of side-wheel boats, chiefly tugs from the Tyng, are 
elnployed in trawling. The old Txne tugs can not, in the true sense of 
the term, be called typical steam-trawlers, since they were designed 
for other purposes, and have beon used for trawling only because they 
failod to find employment in towing shipping; a result brought about by 
the employment of steam screw coasting vossels and a general decline 
ill tho carrying trade from tlio ~yilc?.  he steam-trawler proper came . 

. t o  above.' 

(See Plate I, page 2'32.) 

I_ 

'At tho time this paper waa writtoil, tho  author had proparod nn extoiisivo report 
on the fishing craft of the world, which i t  was oxpected wonld bo published at the  

time as this. The report is still iu iuanusoript, bot will probably soon bo pub- 
lbhed. 

Bull. U. S. F. C., 87-20 
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into use about 1882, two vessels having heen built and set to work in 
that year by.the Grimsby and North Rea, Steam Trawling Company, 
which has the reputation of being the first in England to construct 
vessels specially for this trade; at least the first to employ steamers‘ 
successfully, though it is on record that experiments had previously 
been made to utilize steamers for beam-trawling. 

There is considerable variation in the size of the steamers employed 
in trawling. They range from about 40 to 120 tons. Among the largest 
are those from Grirnsby, which generally act in the double capacity of 
catchers and carriers. The Zodiac, which was the pioueer vessel of the 
last mentioned class, is an iron, ketch-rigged screw-boat, 92 feet long 
between perpendiculars, 20 feet beam, 10 feet 6 inches depth of hold, 
and 192 indicated horse-power.’ Tlie Gmnton, a Scotch built, schooner 
rigged, wooden, screw steam-trawler, one of the largest and finest of 
her class, is 108 feet long over all, 100 feet between perpendiculars, 19 
feet beam, and 10 feet depth of hold. Her nominal horse-power is 
45; effective home-power 325. She steams 11 knots, and makes 14 
knots under sail and steam.2 

A few side-wheel steamers have recently been built in Scotland spe- 
cially for beam-trawlers (and for towing herring boats as well), some of 
the fishermen preferriug this class of vessel to  the screw steamers. These 
depend more entirely on steampower than the propellers, and therefore 
have ouly one mast, stepped well forward, on which can be set a jib and 
mainsail. 

As a rule, the acrew steam trawlers are fine weatherly boats, and the 
best of them are probably not surpassed in sea-going qualities by any 
vessels in the world. 

The North Sea, sailing trawler is the most important type of vessel 
engaged in the beam-trawl fishery, jf the iiumlwrs employed and the 
work i t  has to perform are taken irito consideration. 

With comparatively few exceptions these vessel8 are built of wood ; 
afew iron smacks have been constructed, but they do not appear to have 
met with grertt favor, judging from tlie fact that  their numbers have 
not been materially iucreased of late years. 

The North Sea trawler is designed tct secure the ruauilnum of sea- 
worthiness with a fair amount of speed. In  the former quality i t  is 
probably not excelled by any vessel of its size in the world, and although 
it is comparatively light rigged ( ‘ 6  jury riggeil,” as i t  is c:~Iled by some of 
the English fishermen), it nevertlieless oftentiines attains a moderately 
high rate of spee(L3 It is kctch or ( 6  dandy ’’ rigged-tho arrangement 
of spars and sails being specially well adapted t o  tlie work i t  has to 
perform. It ranges in size froui 35 to 8; tons, though comparatively 

. few vessels of this class are smaller than 50 tom, while many of those 
now being built range upwards of 70 tons. The following dimensions, , 

l S e o  Plates 11, 111, end IV, pages 294, 296, and 298. 
2 8ev Plate v, page 900. 
5 SCG Plate VI, p i ~ g o  30’2. 
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DECK PLAN OF WILLIE AND ADA. 

1. Bon-sprit. 
2. Pawl bitt. 
3. Windlass. 
4. Hatch to forecastle. 
5. Forward winch. 
6. ;\lainmast. 
7. Main hatch. 
8. Capstan. 

16. Cleat to secure main-sheet block. 
1:. Binnacle. 
18. After m-inch. 
19. Mizzenmast. 

21. Rudder head. 
22 Rope stopper for lashing beam. 
23: Roller chock for “dandy bridle.” 
24. Cantingline. 

9. Rope stopper for lashing the forward 

10. Planks to prevent chafe by trawl-head. 
11. Tran-harp roller. 20. Tiller. 1’2. Hatch to fish and ice rooms. 
13. Dummy. 
14. Cabin companion. 
15. Store pipe. 

trawl-head. 
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Drawn by J. W. Collins. 
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of the smack Willie and Ada, of Orimsby (in whioh the writer made a 
trip to the Dogger Bank), ma8y be taken as a fair illustration of the pro- 
portions of the first-class North Sea trawler, though this vessel is not , 
so deep as the majority of the class to which she belongs : Length, over 
all (outside of stem to outside of taffrail), 77 feet 6 inches ; beam, 20 feet; 
width at taffrail, 12 feet j depth of hold, 10 feet ; 73.68 tons. The sail 
area mould be from 700 to 760 running yards of 24-inch canvas, and the 
dimensions of spars as follows : Mainmast, deck to Iiouncls, 35 feet 3 
inches, total above deck, 46 feet ; maintopmast, 33 feet ; main-boom, 
37 feet; main-gan”, 30 feet; maiii gaff-topsail yard, 17  feet; mizzenmast, , 

above deck, 37 feet (10 feet of this, above the eyes of tlie mizzen rigging, 
is tapered to  form a pole top-mast); mizzen-boom, 19 feet G inches; 
mizzen-gaff, 14 feet ; ruizzan gaff-topsail yard, S feet j bowsprit, outside 
stem, 20 feet. 

Of lato years many improvements have been made in the equipment 
of the sailing trawlers, among whicli the most important, perhaps, is the 
introduction of improved apparatus for handling the trawl. 

The next important type of trawliug vessel is tho single-masted 
smack or cutter, employed chiefly in the south and west of England, 
from Wales, and also from Ireland. These vessels are niuch smaller 
than the ketch-rigged trawlers, and ssidom exceed 50 tons i n  size. 
As a rule, they adopt the “siiiglc boating ” system, and it is necessary 
that they should be swifter than the vessels that follow “fleeting.” We 
therefore find that tho Brixham smacks, which may be taken as the 
type of this class, are very sharp, deep, and rather narrow, with a pro- 
portionately large spread of canvas, the form and sail area being such 
5s to insure a high rate of speed. A t  the same time they have the 
reputation of being fine sea-boats, and there is probably not to be found 
in the fishing fleets of the world a higher combination of excellent sail- 
ing qualities and sea-worthiness than is possessed by some of the modern 
built trawling cutters of the south of England. A builder’s model of 
One of these vessels, that was exhibited a t  TJondon (18S3), represented 
the following proportions : Length, 67 feet; beam 17.9 feet; depth, 9.7 
feet ; draught of mater from 10 to 11 feet. 

We quote from Holdsworth the following notes on the history, rig, 
and general equipment of the vessels employed in trawling when he 
wrote, which may answer very well for the present time, with the ex- 
ception that the introduction of steam trawlers, iron smacks, and a few 
other changes which have been noted, have occurred since his report 
Was published : 
* “The vest&ls used for trawling are commonly called smacks. During 
the last twenty years great improveiuents have been made in their 
design with tho object of making them faster; and in some few cases 
it may bo a question w1iethcr by the adoption of very fine lines sea- 
going qualities have not been’to some extent sacrificed to the desire 
for ihgreased speed. Formerly the sm:~cks were much smaller thau at 
the present time, and ranged from 23 to 3G tons N. M. They were 

(See Plates VI1 and VIII.) 
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built with the principal object of living through anything, and rarely 
failed to make good weather of it at all times. Many of these strong 
well-built vessel8 are still at work, and would be likely to hold their 
own for many more years, were it not that sea-going qualities are not 
the only ones required a t  the present day. Now, the greater demaud 
for fish and the increased number of smacks have led to more compe- 
tition among the fishermen, and time has become more valuable; for 
the first boats in are liable to get the best price for their fish. Most of 
the modern trawl-vessels are of a large size, running up to 70 t0ns.N. 
M., arid are fine powerful craft of iipvards of GO feet keel and good 
beam. They are, as formerly, built high at the bow and with plenty 
of sheer, making them easy and comfortable sea-boats, aiid whilst their 
increase in size enables them to use larger trawl-beams and larger nets, 
the general improvement in the linon-ledge of ship building has led to 
the adoption of easier lines in thcir construction, resulting in the much 
better sailing quaIities which are now reqiiired to meet the demands 
of the trade. The quick tlelivery of the fish is every day becoming a 
more important object, as tho demaud for i t  increases all over the 
country; and the smacks may daily be seen racing back to the great 
trawling statiolis to laud their fish, each one endeavoring, often with 
the help of balloon caiivas, to bring her catch early to market, whero 
the buyers are waiting with orders to purchase for all parts of tho 
couu try. 

“The vessels regularly employed in trawling are, as we have said, 
Galled 'smacks,' a term which appears to have been applied to fisbiug 
boats rigged as sloops or cutters. Iu these smacks t h e  mast is stepped 
well forward so as to allow of‘ a hrge  anti powerful mainsail, nt the 
game time giving plenty of room for the stowage of a lor1g trawl-beam ~ 

and large net when not at work. The rigging of these vessels was 
formerly rough and simple, and a long head to the mast to support the 
short top-mast was all that was necessary when only a small  topsail 
was to be set; but the large light sails now carried comnrouly require 
the addition of cross-trees and back-stays to secure the spar under the 
strain it has to bear. In the west couutry the bowsprit is without any 
rigging as the head-sails are small, and it is desirable to have no bob- 
stay in the way of the trawl-warp, which, being always lmuletl in over 
the bow, has to be led thence outside clear of the rigging to one side 
or other of the vessel, according to which tack she is on when at work, 
and to be brought on board again amidships, where i t  is made fast to 
the pumphead. A large winch is fitted just before the mast for hear- 
i n g  in the trawl, and there is a small windlass astern, called the ‘dandg 
wink,’’ shipped between the head of the companion and the bulwark,a 

-- - - 
t“Dandy” signifies small, and lC wink ’’ is the  name applied to a windlass worked 

*Since the increase in the size of the smacks of late years the relative position of 
See description of dandy winch in  

by short fixed levers instead of by movable bandspikes. 

the dandy wink has been ohanged farther aft. 
another paragraph. 



Bull. U. S. F. C. 1887.-(To face page 308.) PLATE IX. 

I 

TRAWLING CUTTERS A T  BRIXHAM. 
Drawn by C. B. Hudson. 
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for hoisting up the aftcr end of t i e  beam when the trawl is got on 
board. In  the North Sea trawlers the trawl-warp is worked and got 
in over the side by means of a, patent capstan &hipped near the center 
of the vessel. This excellent contrivance is worked by two ordinary 
winch.handles acting on an arrangement of rack ant1 pinion fitted 
either to the top of the spindle round which the capstan turns, or to 
an iron standard by the side of the capstan. 

( 4  The large trawl.vessels now in use from Griinsby and Hull, and re- 
cently built, are rigged in a different manner from that which has long 
been the geiieral custom with the smaller craft. It was found that the 
increased size of the inainsail and heavy main-boom necessary for tliese 
larger vessels required more hands to manage them ; and as the quan- 
tity of fish taken by these vessels did not increase in proportion to the 
greater size-tlie iiets used by them being only slightly enlarged- 
economy and convenieiice were both in favor of reducing the large 
luainsail if it could be clone without seriously diminishing the working 
power of the vessel. The new trawlers were therefore bnilt of consid- 
erable length, so as to give plenty of room for a good mizzen-mast ; the 
mast being stepped well forward to allow sufficient steeriug room abaft, 
the large unmanageable mainsail was got rid of, and the reduction in 
its size made up by a good-sized gaff-mizzen. These vessels can now 
be worketl economically, and the sails, being in cornparetively smaJl 
pieces, are managed with only one hand more than in much smaller 
craft. Although these large trawlers do not bring in much more fish 
than the vessels perhaps 15 or 20 toris smaller-for the longest beams 
now in use (10 not exoeecl 50 feet-it is believed their greater cost is 
compensated for by the additional accommodation provided.’ Ths 
Crew havo more rooni and increased cooking conveniences, and there is 
much better stowage for the ice aud fish; and it speaks well both for 
the owners and the prosperity of the fishing trade that the men who 
are exposed to the hardships and dangers of the deep-sea fisheries are 
taken good care of by those who, having in most cases thuinselves gone 
through with the practical part of the work, are now in the happy po- 
sition of owners, and can remain comfortably on shore. 

‘(At Yarmouth, and some other places on the North Sea coast, the lug, 
€We, when not employed in herring fishing, am in some cases converted 

, 

c.c 
‘In describing the discovery of the Great Silver Pit and its influenoo on the devel- 

‘Pment of the trawl fishery, etc., Holdsworth writes as follow8 concerning changelp 
Which were made in the vessels : “At the time of the discovery of this ground the 
nunher of North Sea trawlors was w r y  small; t’huy were then only of &out half 
the Size of the majority of the smaoks of the present dag; and not enough wntlknown 
Of the fishing grounds to  tempt the fishermen far from tho land in  vessuh of eucb 
little power, eitherto face the weather they would be likely to  encounter, or to seek 
for fish at a long distance from market. The first objection has been fairly met by 
the largo increase in  the size of the smacks ; and the seoond has been practically r8- 

by the great extension of railways along the coast, the  employment of large, 
filet-sailing cutters or steamers as ‘ carricre ’ to  oollect and bring in the fish from the 
choke." 
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into trawlers ; and, as the lug-rig is not mry suitable for that mode of 
fishing, a temporary change is made, and they are fitted out with a dif- 
ferent set of masts and saiIs j the dandy, or perhaps speaking more cor. 
rectly, the ketch-rig with gaff-sails being the one adopted, the same as 
jus t  described i n  the large modern-built tmwlcrs a t  Griinsby and Hull. 
Some of the Xamsgate and Brixham vessels arc nom rigged in the same 
manner, and we h a w  no doubt that i t  will be very generally adopted 
€or the new vessels on various parts of the coast where dcep-sea trawl- 
ing is carried on, although as a rule fishermen are not fond of giving 
up  what they have been long accustomed to. * * * * 

( 6  In 1862 a new trawler ready for sea, and what was theii considered 
one of tlie larger class, could be built and fitted out for S700 or S S O O ;  
but the  vessels before mentioned as having recently come into use a t  
Hull and Grilnsby can not be turued out ready for work for much less 
than EI7200 each. This includes a fit out of all that is required for fish- 
ing, and costs about 3270 or 5380. A fit out consists of a double set of al- 
most every part of the gear, to provide against accidents, and generally 
to save the t ime  which would be lost if the smack were obliged to re- 
turn to port before she had done a fair quantity of work. A trawl-net 
will perhaps last from two to four months, according to  the nature of 
the ground worked on ; but during that time parts of i t  will have to be 
renewed. The back of t h e  net, being exposed to the least wear, lasts 
the longest; the nuder part will generally require renewing twice, and 
the cod five or six times, before tlie net is finally condemned. The cost 
of a new net is about 6 9  when made of ordinary hemp; bu t  manilla is 
coming into use for this purpose, as it is very much stronger, although 
more costly. It. is dressed with coal-tar, which preserves the material 
bettor thaii either Stockholm tar or tan. One of the large nets now 
used, and measuring about 50 feet across the square, can not be made 
for much less than 3216. 

‘((Barking’ the sails of fishing crafts is almost universal in this coun- 
.try. It coueists in mopping them over wit11 a solution of oak-bark, tar, 
grease, and ocher, ahicli acts as a good preservative to the  cilnvas j 
this is done every six or eight weeks, and a yard is prepared and kept 
for the purpose at all the important fishing 

F. FISHING APPARATUS. 

. 

1. Tnlr, BEAM-TRAWL 

The beam trawl has been described as b‘ a* triangular, flat, purse- 
shaped net, with the mouth extended by a horizontal wooden beam, 
which is raised a short distauce from the  ground by means of two iron 
supports or heads, the upper part of the mouth being fastened to the 
beam, and the under portion dragging on the ground as the net is towed 
over the bottom.” The detailed description which follows refers Inoro 

Deep-sea Fishing niid Fishing Boats, pp. 66-70. 
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particularly to the style of beam trawl used iu the North Sea by the 
Rull nrid Grimsby fishermen, though, it may be stated, this has a close 
affinity to t h e  trawls which are worked in the waters off Plymouth, 
Brixhani, and other places in Great Britain. 

(a). The Beam. 

The beam is made of a length to correspond with the dinieusions of the 
net; and tlie size of both the net and bemu is usually adapted to the length 
and ability of the vessel which is to tow tlie trawl. The length of the 
trawl-beams carried by the largo vessels varies from 40 to upwards of 50 
feet in length, though for inshore fishing tlie leugth is, of course, not 
so great, ranging anywhere from 10 or 13 feet uprmrds. Tlie beam is 
usually made of ash, beech, or elm, the latter being preferred and ulost 
commonly used; oak also is sometimes einplogecl for this purpose, but is 
generally considered too heavy.’ For tila larger beams it  is sometimes 
necessary to use two or inore pieces of timber, which are scarfed and 
baudcd with iron hoops, but a single stick, if easily obtained, is geuer- 
ally preferred. In either case the timber is selected as nearly the proper 
size as possible, and little inore is done to it than to  remove the bark from 
the stick and fit the euds so that they mill slip into the socliets on the 
bean1 heads, where they are securely held by iron wedges drivel1 arouud 
the wood. A piece of timber with a slight curve in it is gciierally pre- 
ferred by t h e  North Sea ficlhermcn, this heiug so fitted to the trawl- 
heads that the middle of tho beam curves up and is somewhat farther 
from the bottom than tho ends are. This is considered much better 
than a straight beam when fishing for haddock, halie, and otlier free- 
swimming fislies, but probably would have no advantage over the latter 
if sole, turbot, plaice, aud other flat-fish were the chief object of pur. 
suit. 

Holdsworth says: “The length of the beam for ewh  vessel is mainly 
determined by thedistanco between the tailrail and the after shroud, con- 
Venieiice and security both making it desirable to carry the beam, when 
not in use, hoisted up alongside, with one erid projecting just beyond the 
atern of the ve ssel, where i t  is made fast by a epecid rope or chain, and 
the other comiug in front of the after shroud or shrmlils. The advantage 
of this arrangenient is obvious, as it is  generally the C ~ S U  that tho beam 
has to be hoisted up whilst the vessel is rollilig and pitching about i n  a 
Waway. The after end of tho beitui is first got iuto place, aiid tlie fore- 
Part is then hoisted up until level with the top of the bulwarli, over 
which axid between two of the shrouds tho iron head a t  the end of fie 
--s 
’ ‘ “ Bocch is the best wood for tho 1 )  ttrposc,” according to Wiloocks, “becallso it is 80 

Polo~tu, driiikiug up tho water liko a ~poxigo, and thus boconiiug very heavy, wliioh en- 
ables i t  t o  keep the groiind.” Iu trawling ports spare trawl-boams are kept on hand, 
and these are put whore t h y  I I N L ~  bo sonkcd with writor for at loast several hour8 a 
day for a cousiderable period before they are used. 
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beam finds a snug berth, and all danger of‘ the heavy arid somewhat 
unmanageable spar swinging on board as the vessel lurches is avoided. 
It would be often difficult to prevent this if the beam mere not long 
enough to overlap t h e  after shrouds. ” 

The above statement applies inore particularly to the single-masted 
cutters, but it may be said that on tho larger ketch-rigged trawIers the 
Sorward end of tho beam usually comes in abaft the main rigging, and 
is prevented from swinging across deck by a guy rope (one end of 
which is fast to the after main shroud), which is taken around the head 
or the end of the beam by one man, who holds i t  firmly with a round 
turn on the rigging. 

(b ) .  The Traw 1-heads. 

The trawl heads, or head-irons, serve ararietyof purposes, such a s  (1) 
wejghting the trawl sufficiently to sink i t  j (3 )  snpi)ortiiig the beam, 
each end of which is firmly fixed a t  right angles into a Socket, oomnionly 
called a 6‘ cap ” or “joggle,” aboro or below t h c  top of tho Iien,d-irori j 
(3) raisiug the upper part or back of tlin net, mliioh is fastened to the 
beam, from the ground, thus keeping tho nionth of the apparatu8 open 
sufficiently to permit the entrance of fish; (4) as n runner, which slides 
easily over the bottom, ant1 to wliicli a m  attached, on the front side, the 
towing bridles, while the foot rope and wings of the net m e  hstened to 
the rear of the trawl.head. 
. There are several forms of’ head-irons nsed 011 diEereirt parts of the 
British coast, though those most coininoiily employed have a general 
resemblance to each other j local diEerel?ces being due, in most cases, ‘to 
some peculiarity which exists or has existed in the fishing from certain 
sect ions. 

FIG. 1. TRAWL-HEAD. 

t?roin Grimsby, Hull, and other important fishing ports on tbe eist 
mast of England 8 trawl-head like that shown in Fig, 1 is theprevailillg 

‘Deep-Sea Fishing, otc., p. 55. 
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pattern. The size and weight varies considerably, depending chiefly 
on thedimensions of the net, but soinewhat on the judgment of the 
skippers using them, some believing that a heavy head-iron is preferra- 
ble, while others may think 0110 of medium weight will fish as well and 
is easier to handle. On the larger class of North Sea sailing trawlers 
they range from about 300 to  460 pounds weight for the two heads. ‘ 

Holdsworth says : ((The weight of the two irons ranges ou different 
parts of the coast from 230 to 360 pounds, and varies generally with 
the size of the net and beam, as they do with the size of the vessel; but 
in some parts of the North Sea, where tho tides are very strong, mod- 
erate-sized trawls require a great deal of weight in the bead irons to 
keep them on the gronuii. It is not to the interest of the fisherman, 
however, to weight his trawl-beam more than enough to keep his gear 
at the bottom under tho .ordinary conditions of working.” 

Tho trawl-heads of the simclr W i l l i e  and Ada, of Brimsby, 73.68 
tons, weighed 180 pounds each, were 4 feet high, 3 feet 10 inches wide, 
iu tho broadest part, the iron of whicli they were made being 4 inches 
wide and three-fourths of au inch thick. The liead-irons used on the 
cuttor ki’obobriety, 75.29 tons, of tlie same port, each weighed 230 pounds. 

As the North Sea trawlers catch large quantities of haddock, and 
more or less of other species of free-swimming fishes, i t  is dcsirablo to 
have the beam farther from the grouiid thnu if flat-fishes werb tlie only 
or chief object of pursuit ; therefore tho sockets into which the ends of 
the beam fit are placet1 on top of tho trawl-head. Essentially the same 
form of head is used by tlio Brishani and ~’1ymoutli trawlers as that 
above described, these of course being somewhat lighter, as tho vessels 
are generally smaller than those of the east coast ports ; whilo tlie hnavy 
head irons on the l irge vessels are perhaps generally lighter in pro- 
Portion to their width thau those commonly employed on the south 
coast. The trawl-heads are all mado of wrought iron, the lower part- 
generally called the ‘( sole” or the (‘ shoe”-being of extra thickness, 
since this is exposed to the most wear as it slides over the bottom. 

FIG. 2. BARKING PATTERN. FIG. 3. TRAWL-IIEAD VOR INSHORE. 

The peculiar stirrupshaped head iron? Fig. 2, known as the ( 6  Bark- . 
jQg pattern,” with its beam socket beneath iustead of above the upper 
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part, has been a long time in use by vessels belonging to the Thames. 
The statement has been made that “ i t  is now geuerallF adopted by 
the Yarmouth smacks, haviug been introduced by the Barking vessels, 
many of which fiud i t  coiirenient to make that port their station.” 

The sraall trawlers, which fish iushore near various ports of the 
British coast, iise another form of trawl-head which is rery much like 
that used by the Brixhain men; the difference is that the irou loop 
through which the ground *rope passes before i t  is made Pdst is put 
inside instead of outside of the frame, as shown in Fig. 3. 

Of late years several English inventors have brought out devices for 
improving the head-irous. Perhaps tlie most noticeable of theso is that 
invented by J. W. de CBUX, Fig. 4, whicb was exhibited a t  LOII~OII ,  aud 
is constructed on the .wine principle as a Dutch pattern described in 
another paragraph. Tho trawl-head of de Caux’s is wholly of iron, and 
consists of two strong iron plates, arranged in R triaugle, joiiied together 
at the apex so as to form a socket for the end of the beam, and each 
paving a crutch or fork at  its lower end that fits over a wheel, to the 
hub of which the extremities of the fork is fastened by a bolt, upuu 
which the wheel, when worlriug, ruvolres. The front wheel is a little 

. FIG.  4. DE UAUX’t; TIIAWL-IlJCAD. 

more than double t h e  diameter of the other j they arc further connected 
by a stout iron bar, which runs 011 either side froin one wheel to the 
other, beiug bolted to tho hub. A shxclrle aud lirik for bendfiig the 
trawl foot-rope to is ;Lttache(l to t)he hub of the small wheel, wliile a 
large shackle for the towing bridle is sccureil by a heavy bolt to the 
larger mheel. The wheels are broad irou bands, with four spokes in 
the larger and three iu the sinall one. The special advantages claimed 
for this npparatus ar0 as follows: (1) It goes upon wheols, which roll 
over and are not dragged through the ground j (2) The trawl-beam 
m u  be carried at any height from the ground. 
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Though the advantages above named are perhaps im.portant ones, 
several trawl-fishermen told tlie writer that they were opposed to using 
de Caux’s device, because, as they saitl, (( it is too liable to be broken 
in rough weather by slapping against the vessel’s side, and it’s not an 
easy matter to repair i t  at sea.”’ 

FIQ. 6. 8BICl”EIZD’Y DEVICE. 

H. C. W. Shepherd, of Lowestoft, exhibited at London a model of a 
beam-trawl, to each liencl of which was attached a device-shown in Fig. 
5-for ascertaining whcn the trawl is bottom up 011 the grouucl. It was 
explained to the writer by Mr. Shepherd that the tides between Hal- 
land and the Bnglish coast €requently run opposite wajs, setting OUB 
way at  the surface and iu :I di8erent direction at the bottom. This pe- 
culiar action of the curreuts frequently causes the trawl which a vessel 
is towing to be capsized without (so far as tlie fishermen are able 
tell by the surface water) there being any apparent reason for it. There- 
fore, according to Mr. Shepherd, inucli rahable  time is often lost by 
the fishermen, who, if using t h o  ordinary form of trawl-head, are not 
able to tell whether i t  is upset or not; the result being that they con- 
tinue to tow i t  without, of course, catching any fish, and they do not 
learn the gegr is inverted until i t  is hove up. The head of the trawl 
represented by the model above referred to would h a w  the following 
measurements : Greatest diameter from lower after corner to center of 
front (outside t o  outside), 29 feet; height, ground to top of beam end, 
2& feet; shoe or sole, G iiiclies by Q inch iron ; front, 48 inches by Q inch 
iron; eye to which bridle shackles, 3 inches long; diameter of eye through 
which foot rope passes, 49 inches. To the upper front side of’ the head is 
attached, by a key-bolt, d, a niovable catch, A, which has a stout, slightly 
curvcd and pointed upper end. The lower part (when the trawl-head is 
iu its proper position) lies against the front of the head-iron, being 
longer and broader than tho other, and also pointed or rounded, so that 
it will dig into the bottom lilm the fluke of a11 anchor.  he purpoae of 
’ Mr. Sirus, a voteran fishertuan aiid smack-owner of Hull, in discussing the paper 

0x1 trawliug read by Mr. Ansell, said he “ did not BOO any differeiioo in the shape of 
the trawl now from what it was fifty years sinoe, and the only ditt’erenoe was that it 

extended in size.” 
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this is as follows: If the trawl upsek, the point 7, of the catch, which is 
413 iuches long, strikes the bottom and turns  back, moving on the piu d ,  
until i t  rests ,against the upper part of the head iron. This movement 
causes the point c of the device to staud out a t  right angles with the 
head-iron, au? as the trawl j, tlraggerl along over. tho ground this point 
sticks into the bottom, aud either stops the progress of the vessel or 
causes the apparatus to  have a sort of jerky motion, whicli indicates to 
the fisherrnau that his gear is capsized j he therefore proceeds a t  oiice 
to get it iuto proper position for fishing. 

(e). The Trawl- Net. 
That portion of the apparatus to which the term “trawl” is inore 

especially applied is the net. It is formed of several sections, each of 
which bas a technical ~iame, there being, however, local diff’erences as 
to the terms applied. 

FIG.  6. 

There are other kinds of trawl-nets, such, for instance, a8 the otter 
trawl (Pigs. G and 7), mhioh do not have a beam. 
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Holdsworth states that ‘( the differences between them relate to the 
appliances in use for it’s effective working rather than to the principle 
of its construction or the object for which it is to be employed. I n  all 
cases i t  has the general form of a triangulsr bag or purse, and the vari- 
ations in shape or fittings are due to the different plans adopted for 
iusuring the mouth of the bag being kept open, so that the fish may 
enter whilst the net or bag itself is towed along out of’ sight at the 
bottom.” 

As has been stated, the trawl is triangular in form, and if one can 
imagiue an elongated flat-iron-shaped purse lyiug on tho grouud, with 
the upper part of its mouth slightly raised and straight aurl the lower 
part very inuch hollowed out, so as to form a deep curve, he will have, 
perhaps, a fair idea of a trawl.net. The upper surface of’ the net is 
called the “back,?’ and the underneath phrt, which rests on tho ground, 
is termed t h e  “belly.” The several sections of which tlie back and 
belly are composed are made separately, after which they are joined 
together to form the net. They are kuown by the IIRUIBS of the 
“square,” b(baitinps” “batiugs” or upper,” “wings” or ‘ 6  gorings,” 
4‘ belly” or, 6‘ ground,” and “ cod ” or ‘* cod-end.77 The (( square ” is the 
front upparportioii of the net; its straight edge is Fastened to the beam, 
and it is usually about ouo.half the length of the whole trawl. The 
sectioii called the (Lbaitiiigs771 is also on tlie upper surface of the trawl, 
and is joined on one side to the square and on the other to the cod-end. 
The lower part of t<ho trawl corresponding to the square is cut away 
in  such a manner that the margin fnrms a deep curve below, extending 
froin one trawl-head to the other, close to the ground, and with the 

2 center of tbe curve or bosom R t some distauce behind the beam and 
front of the net. The usual rule for the depth of the curvc is that the 
distauce from the beam to the bosom should be equal to the length of 
the beam. IR French trawls i t  is very much less. There is, however, ‘ 
in all csses a, considerable space of ground over which the beam and 
back of the net must pass before the fish lying on the bottom are dis- 
turbed by the under part of the net. The Yarmouth trawler8 use a 
beam about 36 feat iu  length, and  a much shorter ground rope in  pro- 
portion than’ is employed by tho Brixham and Qrimsby fishermem ; 
there being an idea on thoir part that when working in strong tides on 
the Doggar Bank the large-mouthed nets art! liable to close up; a di&. 
Oulty, however, which does not appear to have boon discovered by the 
fishermen from other ports. 

We were told by the Grimsby fishermen that trawls rigged chiefly for 
catchiug ao1es have foot ropes about four-fifths as loug as those for 
general fishing. 

‘ 
\ 

______-__ --..-__- *-- 

. I The portiou of the trawl called tho “ bnitings ” by tho Griinsby Asliuruion IS known 
to the trawlers in the south of Eriglaud as tho “ upper,” aceordiug to statements made 
to the writer by Cfrimsby smackinen, while the sections which the latter term the 
“belly” and ( 1  wings’’ are, they say, designated the ‘( prouud )’ end ‘ I  gorings ” by 

’ the Brixhisrn and Plymouth men. 
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L L  Each fisherman has his own fancy as to the fixing of the trawl in 
his own particular way i n  order to make niore or less bosom to the trawl. 

“The narrow, straight sides of t h e  net between the back and the 
ground rope, and extending from the trswl.heads to nearly on s level 
with the bosom, are called the ‘wings7 or ‘gorings’; they are generally 
macle of separate pieces of net, antl :iru inserted when the several parts 
cornposiug the net are put together.” 

The lower portion of tlie net i~~~iietliittely beneath the baitings, and 
of similar size and shape, is called the belly or ground. 
(‘ Prom the bosom the whole net, now fim~iiiig a complete bag, tapers 

to the cod or purse a length equal to about two-thirds of that of the 
beam. The cod is a narrow bag, about onemvent11 of the entire length 
of t h e  trawl; it is that part of the net into which all tlie fish which pass 
over t h e  ground rope sooner or later fiiitl their way, and in which most 
of them are collected when the net is hauled in. The extremity or ‘cod- 
end’ is closed by the dritw rope or ‘cod-line,” which gathers the end of 
the net together and prevents the escape of the fish until i t  is got on 
board, when the rope is cast off, the cod-end opened, and the fish fall 
out. The under part of the cod haviug a good deal of the weight of the 
fish on it, is of course exposed to n great deal of wear and tear as it is 

‘dragged over the ground; so, to protect it from chafing and being 
destroyed, old pieces of net, termed rubbing pieces’ or ‘false bellies,’ 
are fastened across i t  in such a inanner as to overlap one another sue- 
cessively from ono end o f  the cod to t h e  other, and thus to relieve the 
strain on the net itself. * * * , 

“Just  above the entrance to  t h e  cod the ‘pockets’ are placed, one on 
each side of tho interior of the main portion of the net. They aremot 
separate parts of the net, b u t  are made by simply laciug together the 
back and belly for a length of about 16 feet, i n  a line from the outer 
edge of the bag downwards am1 inwards to its small end and the com- 
mencement of the cod. This part of the bag is therefore divided into 
three spaces, aut1 of nearly equal breadth at the lower end, those a t  the 
sides being the pockets, m c l  the central space that through which the 
fish must pass on their way from the entrance of the net to t h e  cod or 
general receptacle. This piissagst? bctweeii the pockets is guarded by 
a veil of netting, called the ‘flappw,’ fitsterred to the upper part or back, 
antl with its free edge directed towards the cod, SO that, the fish can 
easily make their way under it into that part of the net, but not so 
readily return. The mouths of the pockets face and open into the cod 
or end of the net where the fish are collected, and there being no means 
of escape for the fish a t  the cod-eutl, mauy of them, and especially the 
soles, work their way along the sides of the cod into the pockets, con- 
tinuing their progress in that direction t i l l  they are stopped by the 

“J!his is called the “poke-line” by Grimsby fishcrrnon, the term cod-line beiug ap- 
plied to a, piece of rope extending from the forward cnd of the beam to the cod-end. 



DIAGRAM OF BEAM-TRAWL. 
1. Forward bridle. 
2. Dandy bridle. 
3. After bridle. 

A A. Where the net is senTed together to form pockets. 
B: B. Where the square joins the baitings. 

d, d, d. Foot rope. 
E, E, E. Grommets. 

Drawn by J. W. Collins 

10. Flapper. 6 - i .  W i n p  
11. Cod-end. 

0-9. Pockets. 13. Cod-line. 

r r  

8. Baiting on top, belly under- 
neath. 12. Poke-line. 
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gradual narrowing and termination of the long funneldaped inclos- 
ures.?” 

The several sections of the net haviug beeu joined together, the front; 
edge of the square is hung to a 22 to 2g inch manilla rope, called t h e  
(6 hpad rope'," which is fastened to tho beam a t  each end, and generally 
in three other places a t  equal distances oil the beam. The eud of the 
head rope that fitstens to the after end of’ tliu beam, that is, tlie eud of 
the beam which is aft wlien tlie trawl is 011 the \TesseP8 rail, has a piece 
ofchaill 4 or 5 feet long attaclietl to i t ;  this is used to make fast to tho 
trawl-head ; and chain is preferred, since it cau not be cliafed by the 
dandy bridle. The bbfoot7’ of the net-that part which fasteus to the 
foot rope-is first hung to a sinall manilla ropo (about 14 iuches in cir- 
cumference), called the 6‘ balch-line,?7 which is a little longer than the 
foot rope, to which it i x  seized with marline, the seizings being put on a 
foot apart on the wiugs and about half that distauce in the 6‘ bosom?’ 
as the middle of the carve formed by the foot rope is called. 

The foot rope is generally made of old towiug hawser, which on the 
large smacks from Grilnsby is about 74 inohes in circumference. This 
is unlaid and laid up the opposite way, so that it will be more flexible. 
I t  is served or “rounded )’ from eud to end with small rope, say from 2 to  
28 inches, this being, like the hawser, partly worn. This rounding is put 
on, for the double purpose of (1) increasing the size of the foot rope, and 
thereby makiug it heavier, so that it will lie close to the bottom, while, 
being large, i t  iseasier to drag along without i‘digging” into the ground; 
and (2) for preventing the chafe to which it otherwise must be exposed. 

The roundiiig is gerierally put on by machinery, since it is difficult to 
get it on properly by hand. 

The trawlers that fish principally for soles generally put a piece of 
Chain 15 to 20 feet long in the middle of the foot rope, or else weight i t  
with lead, to  make i t  ‘6 bite” the ground; otherwise t h e  soles would es- 
C q e  beneath it, as they lie so close to the bottom-often partially cov- 
ered with saud or mud. When cliaiu is used, it is first wound around 
With old net until it is made as large as the rest of the foot rope, when 
the whole is served wit11 small stuff in the mauiier already described. 
TO each end of the ground rope, and forming part of it, is attached a 
Piece of chnin, which is 1011~; enough to fasten arooud the trawl-head. Iu  
the trawling apparatus invented by de Caux the ground rope is fitted 

E‘IG. 8. DE CAUX’S FOOT ROPE. 

With rollers (Fig. 81, which, it is cleimed, facilitate its progress over 
the bottom. 

- 
‘Deep-sea Fishing, eta., pp. 6048. 



320 BULLETIN O F  THE UNITED STATES FISH COMMISSION. 

L‘The ends of the ground rope are made fast on eatoh side by a few 
turns round %he back of the trawl-head just above the shoe, and the 
rope rests on the ground throughout the entire curve j the fisli, there- 
fore, have no chance of escape a t  either the sides or bosom of t’he net, 
and their only outlet, when once the beam has passed over them is in 
front, so that they must dart forward in the direction in which the net 
is moving to enable them to g u t  clear of it. The object of makirig the 
grouud rope of old material is that it may break in case of getting foul 
of rooks or any chance obstruction which niay be met with on tlie gen- 
erally smooth grouud, where a trawl cau only be worked with advan- 
tage. If in such contiugeucy the ground rope were stroug ani1 good, 
the least mischief likely to ensue would be anchoring of the vessel by 
her trawl, involving great loss of time in clearing it, and resultiug prob- 
ably in breaking the beam, and other damage; but as these iiets are 
used ill deep water, where there is always more or less sea or swell, the 
great danger to be fkared when the net gets foul is the partiug of the 
warp by which the trawl is towed, and the consequent loss of the whole 
gear. If, however, the ground rope give way, tlie only damage likely 
to result is in the under part of tlie net behind it being torii open; the 
whole apparatus then comes away clear, m11c.n it can be lioistecl up 
overhauled, and the netting and rope repaired. It was formerly the 
custon~ to weight the grouud rope to insure its close working over the 
bottom, and it is still sometimes the practice a t  Yarinouth to use short 
lengths of chain for that purpose, secured at  each end by rope-yarns to 
the ground rope, so as to be easily torn away i u  case of gettirig foul. 
The French trawlers also use chain on the ground rope, but in  those 
we have examined a great 1er;gth of chain has been suspeuded in short, 
festoons and secured by iron rings over the rope, and therefore not 
easily detached. Our west-country fishermen fiud that by giving A large 
sweep to the ground rope an old hawser is heavy enough without other 
addition than the sinall rope with which it is covered or rou~idetl.”~ 

The cod-end of a trawl.net (at least such as  are used on the large 
smacks from Grinisby) is made of double twine, and the meshes are 
smaller than in the other sections of the apparatus, which are made of 
single twine. Four sizes of meshes are used i n  the large trawl-nets, in. 
creasing from 14 iuches a t  the cod-end to 4 inches in the back, while 
the underneath part of the net is generally made of twine a size larger 

’ than is used for tlie back.“ 
The material used in the construction of the net is small manilla stuft’ 

about thesize of marline, and essentinlly tlie same as the “lobster-twine ” 
t h a t  New England fishermen emploj for A number of purposes. The 
nets are coated with coal tar. 

A piece of old rdpe, say 2& to Y iuches iu size, callcd the ‘( cod-line 97 

by the Grimsby fisliermeu, Mornewhat longer thaii the trawl, and  having 
1Det)p-Sca Piuliiug, etc. ,  pp. 59-60. 
9‘‘ Tho size mesh of tho trawl,” writes A ~ o l l ,  I (  is much smaller EIY we go south of 

-- - ~- 
a 

Yermonth. About Hull the mesh is about 36. inches square down to If inches.” 
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an eye-splice in one end, is used to haul up the cod-end when it is 
heavily weighted with fish, or when, as sometimes happens, i t  contains 
stones of considerable size. When either of these contingencies occur 
it is difficult, especially in rough weather, to pull the net over the 
smack’s side with a heavy weight in the cod-end dragging down. One 
end of the cod-line is secured to the lower end of the net by the ‘( poke- 
line” with which tho cod isl ied up, while its other end makes fast to 
the forward trawl-head. 

’ 

(d), The Trawl-Warp and Bridles. 

The trawl is operated or towed over the bottom by what is called a 
‘( trawl-warp” (A, in Fig. 91, usually a G to 7a inch hemp or tarred ma- 

nilla hawser 15.0 fathoms long, two-strings of 76 
fathoms each being spliced together to form it. Oue 
end of this, in which is an eye-splice and thimble 

- 
FIG. 9. 

(E, Fig. 9), is shackled to two other pieces of smaller 
hawser, termed the bridles” or ‘4 spans” (F, Fig. 
9), each of which is 16 to 20 fathoms long. These 
lead oiie to either side of the trawl’s mouth, where 
they are shackled to the swivel eye-bolts in front 
of the trawl-heads. 

A smaller but somewhat longer rope, having a 
pieco of’ chain at  its lower end, is called the “dandy 
bridle” (D, Pig. 9). This is made fast permanently 
to t,hat, end of tho beam which comes aft when it is 
talreu on the rail, three or four turns of the chain 
on its end being taken around the beam; tho ox- 
tremo end is shackled to t h e  trawl-head or to the 
standiug part of the bridle. The other end is 
secured to  tlie trawl-warp just above where t h e  
bridles shackle 011, by a half-hitch ( O ) ,  with the elid 
stopped back (B, Pig. 9). 

The ilanclg bridle is used for convenience iii heav- 
ing up and securing tho after e& of the bcain to the stern of the vessel, 
its iiso preventing the necessity of riggiug a derrick, as otherwise it 
iS usually necessary to (lo. At preseut,. bowever,- the dandy bridle 
is quite generally adopted on the larger clsss Of vessels. 

(e),  Dimensions and Method of Construction. 

A 8  a matter of interest, in this connection I give detailed tneasnre. 
ment8 of the trawls of t w o  Grimsbg sinaicks? tkp  Willie and Bda, of 73.68 - 
tpns, and the sobriety, of zi.39 ~ O I I S ,  

pun, Tr, 8. F. o., 87-21 .. . 9 ‘  
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The followfng are the dimensions of the trawl of tho Willie alzd Ada : 
46 
8 

180 
4 

2+8 
4 
g 

98 
7.b 
6 

2) 

Length of beam . - - - - - . - - - -  - - - - -. . - - - -. . - - - -. - - -. . - - - -. . - - -. . . - - - -. ---.feet -. 
Diameter of beam.,---. - - -. .-- - - - - - - -. - - __. . - ___. - - - - - - - - .____. ..---.inches. - 
Weight of heads, each. .. -. -. . --. -. .- -. -. -. -. . . ___. . -. . . - _ _  . - -. .-__-.pounds. - 
Height of heads from ground -. . . - - - . -. . - - - -. . - - __. - -. . . - - -. - _ _  -. .----.feet.. 
Breadth across widest part - .-- _ _ _  .____. ._ - - -. . -. __. ._. - -. . . ._ ___. ._--..feet.. 
Width of iron ...... .._-__ _ _  ___. _ _  ___. _ _ _  __. ...__. _ _ _ _  .__. .____. ..__.. inches.. 
Thickness of iron .__. _ _  - - _ _  . - . - - - -. _ _  -. . - - - -. . -. . -. .-__-.inch.. 
Foot rope, length-. - .--- _ _ _ _  _--. ._ - __. . - - __. ._ - __. - - - - -. . - - - -. . -. - - ..-.feet. - 
Foot rope, size. - - -. . - . - - _ _  - . . - - -. . -. -. . - - -. . . - - -. - - - - . - - - -. . - - - -. ---.inches.. 
Length of chain on each end of foot rope.. -. .. ___. .__ - _. . -. . - -. __. .... feet.. 
Size of rope with which foot rope is served -. - - - -. .__. . - - __. . - _ _  -. .__.inches. 

-. inches. 
Length of head rope, including chain at one end and allowing enough to mako 

--..feet -. 52 
Length of balch-line, including 9feet a t  each end to reach froin the foot rope to 

~ beam and fasten.. -. _ _ _  - - - . - - - -. . - - - -. . - - __. . . - - -. - - . -. -. . . . - .. .--__.feet.. 126 
Whole length of trawl-net from beam to end . -. - -. - _ _  - ._. - ._ - - -. _ _  84 
Length of square from beam to baitings. .__. ._ ___. _____. ._-__. .____. ___.feet.. 42 
Lcngth of baitjugs and belly, each.. - - -. ._ - - _. . __. . -. -. - _ _  _. .____. ..-... feet.. 30 
Length of cod-end.. .__ - -. . - - - - - - - -. . . . - - - __. . -. ._ _ _ _ _  . - - - - - .____. __..feet.. 12 
Width of opening at lower part of cod-eud . . . - .. _. . - -. . - -. _. .. - __. ...__. feat.. 4 
Length of “poke-line” used for tying np coil-cnd.. ___. _ _  _ _  _. .... .. .__... fcet.. 15 
Size of “ poke-line,” (mauilla ropo). _ _  - - __. . . . _ _  ~. . - - - -. ._ _ _  _. _ _ _ _  - -___ . inch .  24 
Length of “cod-linc,” (a rope lcading from the lower part of tho net to the for- 

ward end of the beam, generally old rope, and used for hauling the bottom of 
the net alongside when i t  is full of fish). .__. . - .____. ___. _ _  -. .. _ _  _. .__.feet.. 9G 

Length of towing hawser (size, 74 inches). .__. ._ .__. . _ _  -. . ._.. .._... fathoms.. 160 
Length of dandy bridle, not including cliain on end. . . - _. . ._. ._. _.. . fathoms.. 21 
Length of chain on end of dandy bridle . . - - - -. _ _ _ _  ._ -. __. - -. .__. -... feet.. 9 
Length of forward and after bridles (6-inch hawser), each ..... ...... fathoms.. 20 

The measurements of the trawl on board of the cutter 8o’obrietg com- 
pared very nearly with the above, the iwincipal difference being in beam, 
foot rope, and weight of the heads, t h e  height of the latter being tho 
same. The following will show the differences : 
Lengt,h of beam . - - -. . 48 
piametcr of bcam - - - - -. . -. - . - - - -. . - - - -. - - . - . - -. . . . -. . . . - - - . - -. - -. . __--inches.. 9 
Length of foot rope ._____ __.. - .__ _ _  . ____. ..__-. . - ___. __. - _ _  _ _  ___. _._. _. ..feet.. 94 
Length of balch-line. . -. . . . - - . . -. - - - - - - . . -. -. -. -. _. - - -. -. ._ - - -. .. -. - - -. ..feet.. 132 
Weight of trawl-hoads, each.. . . . . . . . . -. . . . . -. -. . . . . . . -. -. -. . . . . . . . . ..pounds.. 230 

The following are additional details of the construction and equip- 
ment of a beam-trawl of the size mentioned above : 

111 making the net, from 200 to 280 meshes are ‘( set up” for tho head 
of tho “square,” and from 190 to 200 meshes a t  the bottom. Tho 
baitings or (( bsitings,” which are joined to the square, are (‘set up” with 
the same number of meshes as the bottom of the square, either 190 or 
200, and are ‘( braided down 77 to BO meshes, with 10 or 12 feet cod-end 
added. 

-. -. 

Size of head ropo ._ -. . _ _  -. . . _ _  _. . . _ _  _. _ _ _  - -. __. . .___I. .____. . -. 2.b 

fast a t  cach end - - - - _ _  . . . - _ _  . - - - - - . - -. - - - - . . -. - - - ._ - __. . - - - . 

__-.feet. 

- - - . - - - -. - - -. . - - - -. - - - - - . . - - -. . - - - -. . - - -. -----.feet. 

The ‘ 6  ground ” or ( 4  belly 7’ is made the same as the baitings, 
The wings would be about 43 feet long. The3 woulcl be “8et up” at 
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190 to 200 meshes, according to Olsen, with 55 in each wing. 
remaining nieshes forin the bosom, and are braided dowrrW3T- at-the 

The ‘L flapper,, should be ‘ 6  set up” a t  40 meshes, and tapered to 20 
meshes a t  its end. This, as has been explained, is iastened to the back 
of the trawl-net, and so arranged by lacing i t  in a lirio with tlie pockets 
that it will drop down and close the entrance to the cod-end when the 
apparatus is not moving through the water. 

Olsen gives the following directions for putting together the mveral 
sections of a trawl.net and preparing it to beud to the beam and heads: 
“I would first count the meshes in the lower part of tlie square and 

upper part of tho batings j if they correspond, joiii thcni together. 
Next, I ~ o u l d  count the lrieshes in tho belly and witig~, aud joiu them 
together; then I would stretch tho net aloiig the deck, with the cod- 
end aft, and put the lowcr batings of back and belly together, make 
fast to a spar 1;tsIied across the deck; pull taut both bclly and batings, 
and malre them fast forward, then lace the trawl from tho lower end 
upwards. Now I would stretch t h e  wings and squaro forward, and 
lace frotn tho load downward. 

(‘1 would [tlicn] t:LIm the turns out of the balch-line, then balch the 
Wings by finding the inicldle llleSh of the bO80ln or ceilter of tho wings, 
sild clove-hitch them onto the bdch.line, so as to make the spaces a 
little larger tlian the mesb. 1 next stretch the ground rope aloiig the 
deck and t:Lke tlie turus out, lay tho bight aft aud the ends forward, 
tneasuro it s11d tie tlie center inesh of the wings, then lash the bight of 
tlio grouiid rope, Bet up taut with a tackle €rom forward, and keep the 
ground rope 111) from the deck by placirig a spar across the deck. Now 
I would measure the bosom and tie up  to the quarter, pull up the 
square froin quarter to head, allowing 3 or 4 feat for shrinking, tie up 
the brtlch-line and complete tho roping.” 

To put in the flapper and pockets ho would ,join the former ‘‘ 0x1 at  80 
meshes under the back, lace the salvage to the belly-the flapper being 
40 meshes, leaves 20 meshes on each side of the salvage-then I mould 
lace up the poclrets in a, line with the flapper.’7a 

chaf- 
ers ”-pieces of old net, or some other material, lashed on to prevent tho 
bottom of the trawl from being too quickly worn out by chafing on 
the grounci. 

nor rigging up the beam, bridles, etc., G iron wedgcs are required for 
’ Wedging tho ends of the beam into tlm trawl-heads j 2 trawl.warp and 

4 bridle-thiinbles ; 1 dandy-chain shackle, 2 iliain-bridle shackles, and 
2 trawl-warp shackles. 

Various devices h a w  been i nwnted, besides those already men- 
tioned, for improving the beam-trawl; most of t~iese, ~iowever, being fvr 
the purpose of allowing small fish to escape from the cod-end. Among 
--.-?-- 

The -__ 

’ 0nds.l 

The lower part of the cod-end must then be provided with 

- _I_ - - - ~ .  -__ - 
1 ~iskerrnsute Soammbip, p. 28. ‘IIb., p!), Wd-29, 
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other advantages claimed by de Caux for improvements  ere the fol- 
lowing : ' 

I. Inside the trawl-net 8 smaller net is fixed so as to form a funnel to 
prevent the escape of large fishes. 

2. The cod-end of the net is made so that wheii fishing the meshes 
are kept widely open to allow small fishes to cscapc therefrom. 
3. At pleasure the net can be disconnected from the trawl-beam and 

the wheels at t h e  bottom of the sea, and can be s h u t  up and brought 
to the surface separately from them. 

Whatever practical value these improvements bave I am not pre- 
pared to say ; the fact remains, however, that the common formof trawl 
is still almost exclusively in  use. One invcntor has an arrangement of 
frames, flat on the bottom and curved on top, over which the cocl.cnd 
is drawn in such a way that the meshes are kept distended. Another 
proposes to accomplish tho same result-namely; to allow tlm small 
fish to  escape-by having a number of rubbcr grommets put here and 
there iu the cod-end, these being sufficiently largo to permit the small 
fry to pas8 through; and still another device cousists in having the cod- 
end distended with larger hoops, t h o  mesh much enlarged, and the 
lower part provided with an apron t,o preveut chafe on the bottom. 

2. APPAI~ATUB FOR OPEIZATIXG TIIE TRAWL. 

I 

I n  order that the mauipalation of the bearn-trawl may be more fully 
and clearly undorstood, it seeins desirable that the various kiuds of ap 

- -  
FIG. 10. AN EARLY TYPE OB CAPSTAN. 

paratus which have been devised especially for the purposa of handling 
it should bo described in oonsidcrahlo dotail. Thoag.11 these form a For. 
tion of the vossol'8 oquipmant-, ttiicl havo been ctllsded to in  R, general 
way ia tkst QOJW~%OU, atill tlro variouq jmplerppsbs ased in working 4 



Fig. 1. 
Fig. 2. 
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beam-trawl are almost as much a part of the apparatus as the trawl it- 
self, and the successful prosecotiou o l  the fishery has, ijorhaps, been more 
dependent upon improved appliances for mauipulating the gear than 
on anything else. Tho descriptions whicli follow are based chiefly on a 
study of the two Griinsby smacks npou which I siiiled aid which sub. 
sequent investigation has shown to Be fair representatives of their class. 

(a). The Ctqstaw. 

Several forms of hand-power capstans have beeu used for working 
the beam-trawl. The increase ill tho size of the vessels ar~d fishing ap- 
paratus has not, as a rule, been followed by ari increase in the number 
bf men constitutiug a smack’s crow, and as, of course, greater power is 
required to heave up the large trawls nom iu use, t h i s  has to be supplied 
by improved capstans, which aro so couutructed by a system of cog- 
wheels arid ratchets (see Fig. ll), that us marly as four different purchases 
can be obtained ou some of them, the Grst being 8 very quick motion 
for palliug in slack warp ; the fourth, a slow but most powerful one for 
a very heary pull, while tlie others are irttermediate ; various degrees of 
power and quickness being thus coinbilled in the same implement. 

FIG. 11. AN I;\lI’ROVE:D CAPSTAN. 

The necessity which exists for having increased facilities to raise the 
trawl from tho bottom lias led to the introduction, of late, of steam as n 
motive power for working the witpstan, whicli is generally so made that 
it can be wor$e(I by halid :AS well, i u  case anything should make i t  iin. 
Practicable to use steam, A vertical boiler aiid vertical engine are most 
Commonly, if not exclusively, ~isod, nud the whole is wade as simple RS 
posSible,in order that i t  maybe inaiiaged by tile fisherrnen with very little 
trouble. (See P la tu  XIII.) 6tearn c;epst;-Lns were first used on sailing 
traWlers i n  lSG4, wheii tho drin of b’owler S; McCollin, of Hull, fitted olle 
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on the smack iionnrch. This firm was succeeded by the Vulcan Iron 
Works Oompanp, Limited, which company, according to Mr. Charles 
Hellyer, a smack-owner of that place, nom manufacture the most ap- 
proved form of apparatus of this kind. This arrangement consists of a 
vertical steam-engine, fitted with two cylinders, each 4& inches diam- 
eter, %inch stroke, fixed 011 a strong standard, independent of tlic 
boiler, and equipped with pateut high-speed governor and throttle- 
valve, improved stop-valw, treble-valve, force-pump, etc. The boiler 
is vertical also, with cross-tubes in the fire-box, lagged and cased, and 
provided with a full set  of mountings and fittings, consisting of double 
safety-valve, steam pressure-gauge, two water-gauges, blow-ob cock, 
chimney, and deck casing. The gearing consists of‘ horizontal and Fer‘- 
tical shafting, with the necessary foot-step a n d  bearing, friction-clutch, 
bevel-wheel and pinion, and spur-pinioii working into spur ring-wheel 
on capstan bottom. The friction apparatus is so arranged that it can 

‘ readily be throwu in and out of gear by means of a lever ou deck or in 
cabin companion. 

Mr. George R. Dune11 gives the following additional particulars, in 
(London) Engineering, July 27, 1883, concerning the use of steam on 

“Steam gear is fitted on most vessels of this kind for the purpose of 
handling the heavy trawl used in modern times. The machinery on 
the Frank Buckland consists of a vertical boiler and a pair of inverted 
vertical non-condensing engines.’ Tho boilers generally u’sed for this 
purpose are from 2 feet 0 inches to 3 feet in diameter a n d  64 to 74 feet 
high. They have only one or two cross- tubes, all parts having to be as 
simple and accessible as possible, for frequently the attendance is not 
that of a highly-skilled operator, although some smacks carry a prop- 
erly-trained engineer attendant. The diameter of the cylinders is 6 to 
G inches and the stroke about 10 to 1 2  inches; the steam pressure 
ranges between 50 and-GB ponuds. The price of sucli ail engine and 
boiler complete (but excIusiw of water-tank) is from S125 to $145. 
Most of the trawlers carry a tank for fresh water holding 800 to 1,200 
gallons, but Mr. Alward thinlrs this a n  unnecessary refinement, Prob- 
ably, with a properly-instructed and careful engineer on board, who 
will ‘blow off’ a t  intervals, aud considering the simple nature of t h e  
boilers, salt water mould answer very well for fe ed, and tho room that 
would be occupied by the fresh-wate r tanks could be better utilized.” 

( b ) .  The Dandy Winclb 01’ Wink. 

Holdsworth has described the 6 ‘  dandy winlr 9, as ( 6  being shipped bo- 
tween the head of the companion and the bulwarkF” aiid tliis dcscrip- 
tion no doubt applied well enough to the Plymouth and Brixham trawl- 
ers at the time he wrote. 

On the larger ketch-rigged vessels i t  is placed somo 10 or 12 feet aft 
’A  fine model of thie smack was oxhibitcd at tlm Intcrnational Fieherics Eshibi- 

I trawling smacks : 

. 

-- -___- I_-__--- -_I 

tion at London by Massrs. Alward & Eekritt, of Grimsby. 
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of the compauion, aud generally almost directly abremt of the miz201i- 
mast. A stroug bitt-head, firmly secured to tlie deck by a knee on its 
after side-similar in shape to an ordinary windlass bitt-serres as a 
support for one etid of the dandy wink, and the gearing by which i t  is 
worked, while an iron spindle in the opposito cud fits into a socket on 
the rail, to which is also secured a dog or pawl which, dropping into ai1 

iron ratchet on the end of tlie wink, prevctits the latter from turniug 
back. (See Fig. 19.) The arrangemeiit of cog-wheel work on this winch 

FIG. 12. THE DANDY WINK. 

is such that two purchases cau be obtained, one giving a, rapid motion 
to the barrel of the winch, and the other, but iiiore po\iwftd purchase, 
tiiriiing it slower. It ha! already been euplai~ied that this is used to 
heave u p  the after end of the beam by meaus of the daiidy bridle. 

(0). The .Forward Wiiaclb. 

Auotlier winch, which is used in handling the trawl, stauds about half 
way betffeen the wiudlastl and mainmast ou tlie larger Iretch-rigged 
trawlers. This is worked, like the others, with a crank-one on each 
end if necessary. It is supported by two bitts, which are from 3* to 4 
feet high. On the starboard end is a large cog-wheel, into which plays 
a smaller cogwheel 011 a shaft that is secured to the forward side of 
the bitts. If only a small power is required the wheels are ~~ilconpleii 
and the crank shipped on the shaft to which the power is to be applied. 

(d). The Dummy. 
Some 4 or 5 feet forward of the companion, and almost exactly in the 

center of tho deck-either m:Ly-stauds a, large round post, so1110 3 feet 
high, called a ( 6  dummy.” (See Fig. 13.) This ha8 four or more (‘ whelps7’ 
on it, ancl the trawl-warp is veered around i t  when the trawl is being 
shot, and to this stanchion, too, the warp is fastened while tile gear is out 
and being towed over the ground. 

(e ) .  The Trawl- Warp Roller. 
Fixed between two stanchions, on tho port side of :I trawler, and di- 

rectly abreast of the, capstan, is a large iroii roller (see Fig. 14) for the 
trawl-warp to pass over when it is being hove iii. This is provided with 
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ratchets on 
i n g  back. 

the forward end, into which a pawl falls to pre 

FIG., 13. THE DUMMY. 

vent its turn- 

The trawl-roller of a vessel of 70 to 75 tous will be 144 inches long, 
11,incbes diameter at tho ends, 7 inches diaincter in the center. The 
rail is fixed so that it will turn back on n hinge, and a piece of bulwark 
is macle to fit in snugly over the rolier when it is not in use, bnt is, of 
course, removed whenever the trawl-warp is liove in .  (See Fig. 16.) 

FIG. 14. TRAWL-WARP ROLLER. FIG. 15. ROLLICR IN USE. 

On the single-masted trawlers a t  Brixhnm and Plytnoutb the trawl-warp 
roller, which is much shorter, is placed on the port side of the stem. 
head, 

(f). Dandy Bridle Chock. 

FIG. 16. 

A large iron chock, with a roller fittcd into i t  (see Fig. le), is secured 
to t h e  port side of the taffrail. When theafter end of the tran.1 is being 
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hove up the dandy bridle is taken in through this chock and thence to 
the clandy winch. 

(g) .  Fish Tackle. 

A heavy purchase tackle is used for hoisting ia the cod-end of the 
trawl. The upper block of this tackle is usually threefold, aud hooks 
somewhere about t h e  inainrnast head or beueath the cross-trees; the  
lower block is double or treble; the fall is 29 to 2% inch manilla rope. 
When the lower block hits been hoolced into the strap that is put arouud 
the cod.end, the end of the fish tackle fa11 is usually rove through a 
snatch block hoolied near the foot of the mainmast, and taken thence 
to the  forward winch. 

3. APPARATUS FOR PACKING FISII, mc. 

(a). Fish Boxes. 

All of the trawlers which fish in fleets in the North Sea use oblong 
wooden boxes, generally called “ truulcs” (see Pig. 17), to pack their fish 
in. These are of uniform size, arid hold froiu S5 to 95 poiiuds of fish, the 
difference in weight tlepeudiug chiefly on the  lriutl of fish ; some species 
of flat fish-the sole, for instance-pack very closely, aud consequently 
Jveigh more than a box of liaddock or cod. The boxes are partly cov: 
ered by a strip of board nailed on each side of the top, while an oblong 
hole, large enough for a man to get his hand in, is cut near tho upper 
edge of each end. Iu  haudliug the boxes after they are filled these 
holes are very conveiiieiit, as they aflord a hand hold, and they are also 
of service for reeving tlirough tho line which runs froin end to end of 
8 box to hold the fish in position. 

The Brixham trawlers, who carry their fish to iiiarket every clay, or 
Perhaps twice a day, use small baskets, called pads ’’ aucl half.pads.” 

Holdsworth says : ‘6 The packages. in which the trawl-fish are stored 
have lost Innoh of their significaoce as denotiug aug particcllar capacity. 
Pads and half-pads were once recognized measures, and are still spoken 
of i n  some of the niarkets, although the quantity of fish contained in 
theri is rather uncertain. Ten years ago [about 18641 they were the 
only packages used by tho Hull and Crrimsbj trawlers. The ‘pad’ con- 
sisted of three ‘pots,7aiid the ‘half-pad’ of two pots of fish. This divis- 
ion of a package into three or two imagiuiiry parts called ‘pots,’ was 
for the convenience of tlio sa1esui:tti and buyers ; for instauce, if two 
Pas and three half-pads wero to be sold, they \VOPO offered as twolve 

. 
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pots; fish were said to be worth so much per pot one day, and so much 
another dar. This measuremeiit was also found very conveiiient by 
the fisherman, as in case they had not enough prime fish at tlie end of 
their packing to fill a half-pad they still put it into a half-pad basket 
and cailed it a pot. A t  oiie time pot badkets were used, bnt they hare  
been long given up. Formerly speculative dealers used to bargain with 
some of the fishermen to take all their prime fish a t  so iiiuch per pot, 
and then a pot was to weigh 40 pounds; but a half-pad (two pots) sub- 
sequeutly came to weigh from 80 to 120 pounds, the difference being 
ciiused by the fish beiug more or less piled up on the top of the basket. 
A further change was made by the introduction of wooden boxes called 
4 trunks,’ and they were used especially for the package of soles, a trunk 
or box of soles usually containing from sixty to seveiity pairs, weighing 
about 100 pounds.’ Plaice and haddocks are also packed in them, 
about forty of the latter, when sold for the fresh market, going to tho 
‘box.’” 

FIG.  18. 

( b )  . Ice Mil 1. 

Most of the North Sea, trawling vessels, especially those which go 
single boating” a portion of the.ycar, carry an ice mill which is used 

€or grinding up the ice that the fish are packed in. This mill is gener- . 
ally secured to a bulkhead in the ice-house below deck. It has three 
revolvirig barrels fitted with strong steel teeth and is operated by a 
crank-wheel, which, by a system of connoctiiig cog-wlieels, causeb the 

‘The more general adoption of the wooden box called the l L  trunk,” a y  D package 
for all kinds of fish on trawlers, is probably due to the systein of l ‘  fleeting,” siuoe 
these boxes are more readily haudled and stowed than basket8 could be under like 

. conditions. 
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barrels inside to turn in such a way that the ice is broken or picked up 
fine enough for use. 

( e ) .  Boats. 

FIG. 19.-A TRAWLER’S BOAT. 

The boat (see Fig. 19) used on the trawlers for transporting the fish 
from the catcher to the carrier is an open, clinker built, keel craft, wide, 
and rather clumsy looking, with full rounding bow and heavy square 
stern. It is strongly built, and has a large carrying capacity. The 
boats carried on the larger trawlers aro about 1 7  feet long, 6& to 7 feet 
wide, and 2 feet 9 inches deep. 

The dangerous work performed by these boats is detailed elsewhere, 
but i t  may be said here that, because they are frequently capsized and 
the men in them drowned, an effort has been made to provide them 
with some kind of suitable appliance which may render them unsink- 
able and insure the greater safety of their crews. Many devices for 
attaiuing this much-desired eiitl were shown a t  the London Fishwries 
Exhibition, in 1883, but noue of them met with the full approval of the 
examining jury. 

(d). Doddle Net or Diddle Net. 

A dip.net, called a (6 doddlu” or ‘‘ diddle ” net, forms part of the equip- 
ment of a trawler, and is used to dip fish out of the trawl when an un- 
usually large catch has been inadu and the weight of fish in the not 
is too heavy to hoist in. At  &oh times a hole is cat in tho back of flie 
trawl and  enough fish removed with tho dip-net to lighten i t  j 011 some 
extraordinary occasion perhaps two or inore holes have to bo made in 
the net. The doddle net reson~bles the clip-net used by the New Eng- 
laud mackerel seiners, though it is not quite so large as the latter. 
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G .  METIIODS O F  FIBHING. 

1. GENERAL DESCRIPTION OF TIIIC USE OF A BJCAM-TRAWL. 

To obtain the greatest success in trawliug one coudition is especially 
desirable-that of having a moder‘itely strong and favorable tide, since 
the trawl is always towed :LS nearly as practicable with the set of’ the 
current, but somewhat faster, as i t  will then work to the best admut- 
age, being easily kept ou the bottom over which i t  passes steadily. 
This is necessary, for the net being lighter than the beam (loaded as 
the latter is with the iron heads), would otherwise be liable to drift 
forwards and thus preveut tho  eutraiice of fish. A moderate excess 
of speed in the trawl over the tide, varyiug according to the strength 
of the wind from half a knot t o  about a knot and a half per hour, keeps 
tho net expanded and in a proper position ou the bottom, so that the 
best results can be secured.’ 

It is, perhaps, most desirable to hare tho tide setting nearly a t  right 
angles to the wind, since tlieri the trawl can be towed cqually ne11 on 
either tack as the get of the current changes with the ebb or ilood. 
As, however, the tides run as frequently to leeward, or to windward, as 
in any other way, much care and skill is necessary to work the trawl 
to the best advantage, SO that i t  will keep the ground, will pass over the 
bottom as fast as is necessary, and also not be upset. It may be ex- 
plained here that, with a weather tide, the vessel is (or should be) put 
on whichever tack will permit her to tow the trawl as iiearly as possible 
in the direction the current is going, and the best authoritiev say the 
warp should bo kept well aft. If working with a lee tide, considerable 
care is necessary to prevent the vessel from broaching to so that she 
will “run tho tide,” in which event she would be likely to upset the 
trawl. 

“When a, vessel bas arrived on her fishing ground,” according to 
Holdsworth, 6‘ tho first part of‘ the tide is chosen for begiuuing work in, 
as she can then tow for several hours in the same direction, and the 
usus1 practice is to keep the trawl down till the tide is done-about 
fire or six hours.” 

This is doubtless correct, in a general sense, but in these days of 
sharp competition there are probably few skippers who will not gut 
out their gear at half tide if they havereached a favorite fishing ground 
and the conditions are favorable for trawling. 

When the grouuil is reached the vessel’s head is laid in the direction 
in which ehe is going to tow-this, as haq beeu explained, depending 011 

the direction of the current j but, whether on the port or starboard tack, 
she lays up by the wind, or nearly so (say within 5 or ci points), a t  least 
until the trawl is shot. After the trawl is out she may be licpt off’, 
nearly before tho wiud, but as a rule, esger+ially with moderate breezes, 
the vessel’s course is laid nearly a t  right angles to the wind, RO that it 

1 See Plate XY. 
~ _ _ ~ - - - _ _ - . -  



Bull. U. S. F. C. 1887.-(To face page 332.) PLATE XV. 

TOWING A BEAM-TRAWL. 



BULLETIN OF THE UNITED STATES FISH COMMISSION. 333 

may evert its fullest force on the sails. If the wind is moderate all sail 
is kept 011 the vessel, *but i f  i t  blows fresh or strong the canvas is re- 
duced so that the smack will go along easily without unnecessary pluug 
ing or heeling over. 

'6 Wlltbt the trawlers like," writes Holdswortli, "is a fresh, steady 
breeze-one that would enable thein to do 5 or 9 knots off the wind 
when tlre trawl is not overboard. They can then afford to lose 6 or 7 
knots by the resistance of the net, and yet move fast euough to snable 
i t  to do its work properly. Winter is the great trawliug time, because 
then there is pretty sure to be plenty of wiud, a114 if too much, Bail can 
always be reduced; but unfortunately strong winds are accompanied 
by a good deal of sea, aud when that is the case, although o great deal 
of extra warp be allowed in order to equalize the strain and prevent 
jerking, it is difficult to keep the trawl steadily nioviug over tho ground. 
There is always danger i n  such cases of breaking the warp, and almost 
a certainty of doing so and of losing tlie whole gear if tho net should 
then get foul; and, besides this, the difficulty of heaving up the trawl 
is greatlg increased, two or three hours are often spent iu the operation, 
aid  the fish are liable to be Idled and very much knocked about before 
they can be got 011 board. All of these circumstances combine to i n -  
duce the fjgherincu to wait for more moderate weather, i t  may be for 
only a day or two, or perhaps niore, but in any case' the supply of fish 
sent to market is lessened for the t h e ,  t h e  weather which puts a stop 
to the work of one vessel having probably the same effect on most of 
those fishing in the same district. The Plymouth trawlers are espec- 
ially subject to loss of time froui bad weather in winter, as a t  that sea- 
son soutliwesterly winds prevail a t  the mouth of the channel, and there 
is coinmouly a good deal of sea setting in over tlieir very limited fishing 
ground, only a few miles from the land. Although they can and do 
work when it blows very fresh, a succession of heavy gales almost puts 
a stop to trawling there, and the supply of fish landed at Plymouth 
fluctuates more than on any other part of the 

2. SIiOOTlNG A TRAWL FRO31 TIIE PORT SIDE. 

If a vessel ZIRS just arrived on the ground tile bridles are first taken 
up from the hold-where they are stowed with the towing hawser when 
not io use'-antl shackled to tlie trawl-heads and then coiled down 
on deck, '6 tlie foro bridle forward and tho after bridle just before the 
dandy The end of the towing warp is then taken up, two or 
three turns are thrown around the 4'clurn~ny7'-the inside or leading part 
Of tlie warp being on top-and then the bridles are shackled to it, and 
their coils arranged to run clear. The dandy bridle is next run off t h e  
Winc11, the eiicl passed outside themizzen rigging, and bent to the towing 
hawser, jiist above where tho other bridlesare shackled on, with a half- 

'When tho vessel is 011 the groiiiid mid eugegod every dag, or nlniost every day, ip. 
--. - _I__r___-_ - - . -c 
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clore hitch, the end being stopped back with a small rope. In the mean 
time (or previously), the cod-end is tied up with the poke-line,’7 one 
end of which is taken through the eye-splice iu the lower end of the 
long LLcod-line,” which reaches to the beam. The trawl is now all ready 
to be shot, and the beam lies stretched along the port side uf the ves- 
sel, resting on or against the rail, from the taBrail nearly to the main 
rigging, with the net piled loosely over it, the forward trawl-head rest- 
ing on deck and held in place by a stopper, while the after trawl.head, 
which is outside the stern, is held by two short ropes, called “canting 
lines,” and which serve the several purposes of supporting the after 

, end of the trawl when the dandy bridle has been slackened off, securing 
and holding firmly in place the trawl-head, and also for canting” the 
apparatus when it is being shot. 

All hands are required to shoot a trawl. 
“If on the port tack,” writes Olsen, “ the captain on the quarter deck 

gives his orders, looks to see the trawl all clear over the side, attends 
the after stopper, and squares the gear. The mate and third hand amid- 
ships, stream the trawl, and afterwards veer the gear away. The fourth 
hand stands by to let go the fore head, and tho cook tabes the helm.,” 

The following &re the details of shooting a trawl as observed by tho 
writer: 

When all are ready, the lashing is taken off the forward trawl-hcad, 
the captain casts off the canting lines and holds them in his hands with 
a single turn around a cleat OF stern timber. The cccod” is now thrown 
out, followed by the rest of the net, until the whole is clear of the side 
and trailing out from the beam; which still remains in its place. The 
time having now arrived, the trawl is lowered, and considerable skill 
is required to do this properly, for, simple though it  may seem, much 
care must be exercised to insure the lauding of the net and beam on the 
bottom in the right position, namely : With the ground rope below, and 
the bean; upwards resting on the trawl-heads, the mouth of the appaz. 
atus being distended. Unless the lowering is skillfully perFormed the 
trawl may strike the bottom on its back, which would result in its mouth 
being closed ; therefore no fish could be tsken. After the forward head 
and end of the beam are thrown out, the captain slacks away a little on 
the canting lines, until the after end of the beam is nearly to the water, 
but he does not let go of them until the forward end of the beam swings 
off from the vessel’s side at  an angle.of about forty-five degrees, beiug 
slacked away gradually by the foro bridle. When the beam is two or 
three fathoms astern of t h e  smack, the fore bridle and dandy bridle are 
usually checked, in order tbat tho skipper may see that the trawl is all 
right. As soon as the bridles are out the gear is again stopped from 
running to asoertairi if the bridles lead clear, and a good full is given 
the vessel, so that she may start ahead and straighten the trawLa One 

1 Fishernmu’s Seamanship, p. 30. 
*Acoording.to Holdsmorth the Brixham fishermen do not bend on the dandy bridle 

$0 tpe towing warp before throwing over tlp tpawl, though, go far 8~ 1 pou14 Jeav, 

--- 
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man is stationed a t  the dummy holding one end of n rope nipper, which 
4s around the towing warp (see Fig. 13, page 39S), the ruuiling of the ]at- 
ter being controlled by this nipper in accordance with the captain’s 
orders. Wheu 20 fathoms or thereabouts of the warp have run out, i t  is 
checked, and this is repeated every little while to straighten out the 
hawser aud pull the trawl into shape, until sufficient scope is out; the 
amouut of warp paid away after the gear is ou the ground is determined 
by the skipper, who uses his judgineut as to what is required for vrwi- 
ous conditions of current, weather, depth of mater, and the kiud of fish 

. that are sought. It is evident that if he allowed the trawl to sink straight 
down, which would be the case if it was not occasionally stopped, while 
tho vessel moved ahead, to straighten the warp, it would be liable to 
turn around in the mater, in  which case it would be somewhat a mat#ter 
of 661uck,” whether the net struck the ground on its back or otherwise. 
It sometimes happens that such a mistake is made, even when the ut- 
most precautions are taken. When this happens the irregular jerking 
of the warp as the trawl is pulled over the grorind shows somethiiig is 
wrong, and, of course, nothing can be done but to get up the gear r ~ u d  
shoot i t  properly. 

If, however, the gear is upset in shooting, i t  can usually be turned 
back.agaiu, if the trawl has not sunk too far. 

“To do this,” writes Olsen, LL I would lash the helm a-lee, haul down 
the foresail, take the dandy bridle forward over the bow, heave in 011 

it, and cast the gear back again.” 
If the trawl seems to be working all right the towing hawser is finally 

made fast with a “trawl-rope stopper,” a 29-iuch mauilla rope, about 
5 fathoms long, the bight of which is secured to a stout rope collar ou the 
lower part of the dummy. The ends of this rope are mound around 
the trawl-warp in opposite directions, over and uuder, so as to cross and 
overlap a t  each turn, which is the ordinary way of putting on a rope 
Stopper, and oue end is fastened to the hawser with a piece of sniall rope, 
called a 6: nettle.” (See Fig. 13, page 328.) Wheu this is done the rope 
Uipper behind the dummy is cast oE, end the turns of the trawl-warp 
slackened up-sometimes they are taken off the dummy altogether-so 
that the straiu all comes on the stopper. The purpose of the stopper is 
to save the warp in case the trawl catches ou the bottom ; for being a 
this is invariably done by the Hull and Grimsby men. In clescribing the shooting of 
a trawl ho says: “The lowering is thus mauaged : The foro bridle is first slackoit 
away until that end of the beam is well elear and stnnds out at a considerable angle 
from tho vessel, the after part being still kept in place by the daudy bridle, which 
Comes in over tho taffrail to the sinall sterri windlass or dandy wiiik by which it ie 
Worked. This rope is thou slacked away till tho whole beam is in tho water, aud the 
inner end of the rope is bronght forward to be made fast to the warp, just above the 
shackle, till i t  is again wsuted, wheu the beain has to be hoisted up. The beam ie 
UOW held by the two parts of tho main bridle, and they aro slowly paid out till i t  
h g s  evouly from thorn; if the wliole gear be t~ieu iu proper position more way is 
got ou tlie VOSSOI mid the wnrp given out so as t o  a ~ o w  the trawl to sink to the bot- 
b0m, which, as the yeseel i e  under way,% will do @$ SQWO digtmce @@ten),” 
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small rope, and generally one considerably woru, i t  would, under auy 
sudden strain, break before the hawser, and the trawl would not be lost. 
When this happens, more warp is paid out, and the vessel is steered in 
a direction which may, perhaps, clear the obstructiou. If’ this is not 
accomplished, the next thing to be done is to try and heave up the ap- 
paratu8. As the warp becomes nearly perpendicular, and the strain 
increases, the trawl geuerally comes away clear, fi’equeutly with only 
the net damaged, though the fishermen are not always so fortunate. 

I n  winter a ‘chamse” is used instead of a trawl-rope stopper. This 
device is made of a piece of old towing hawser that is not good enough 
for tomiug. I t  is 19 or 20 feet long with ai1 eye.splice a t  each end, and 
well parceled to prevent i t  from chafing on the rail. The inner end is 
shackled to a chain collar 011 the dummy and the other is fastened in 
the usual manner to the towing liawser and reaches just outside the 
rail. The hawse” is used to save the towing rope from chafing on 
the rail. Wheu towiog a trcbwl, with strong winds, the warp is taken 
off the durnuiy, :bud the bight carried forward and stoppered to the fore- 
stay with a good ])iece of rope, and turns are put 011 the capstan ready 
for heaving. The bight is also supported aloug the rail with ropu 
yarn. These precautions are taken to clear any vessel that may be seen 
to leeward, by comitig in s ta js ,  which the smack will do a t  om8 if the 
stopper holding the ‘ i h ~ w s e ’ ~  is cast OB. They are also necessary to pre- 
vent the loss of t h e  trawl when the latter comes afoul of rough ground 
or any object 011 tlie bottom, such as a wreck, anchor, etc. The e e h a ~ s e 7 7  
will part under a ~uctden heavy strain, and i t  can, of course, be cut if i t  
can not be othern.ise cleared soon enough j tho vessel then swings at  
once head to the wind. 

After being stopped the trawl-rope is parcelecl where i t  comes acrose 
the rail; i t  is then pushed into the proper place, where i t  is held by 
stout hard-wood pius which are stuck in holes bored in the rail. It may 
be explained here that on top of the main rail is Fastened a false rail, 
I& inches thick, to take the chafe of’ the towing hawser, and through 
both of these rails are bored ld-inch holes! 18 inches apart, near the after 
end, where the warp usually cotiies, and 26 feet a p r t  farther forward. 
The position of the’trawl-warp on the rail depends on how the captain 
wants to beep the vessel’s head. If, for any reason, i t  is desirable to 
keep her nearly before the wind tlie warp is shoved aft to the mizzen 
rigging, while if she lays off too broad, the hawser is put farther forward 
and a pin stuck in the rail abaft of it. Sometimes it is necessary t0 
take the warp to the capstan, which is several feet forward of the 
dummy, but, generally, the vessel will lay near enough the wind with- 
out doing this, 

When the trawl is out, the tiller is allowed to swing, the Sheets are 
eased off a little, and, rzs riilo, the towing hawser is placed so that the 
smack will head a point or two free from tlie wind. The amount of sail 
Net, wbea towing the gear! %s &s l~pep  stated, depends Qn th0 sfeagtb 
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of the wind. The trawlers are all provided with large light sails for me 
in moderate weather, as well as a large j ib  and eta? foresail, the lacter 
sheeting well aft of the mainmast, and having the fipecial name of 
‘ 6  towing foresail.” 

It will readily be understood that the resistance offered by the trawl 
materially decreases the speed of the vessel ; a suiack that is ruiiuiiig 
along from 8 to 9 linots will not tom her trawl faster thaii 14 to 2 Iwots, 
which is considered fast eiiougli, sirico if tlie gear is pulled along too 
rapidly it mill not Beep on the bottom. 

Srmx.” 
3. SIIoOTISG A ‘TRAWL FROM THE STAlZnOAllD SIDE, 011 “ SliOOTISC; AILOUSD THE 

I t  has already been explainecl th:Lt tlie tr;iml, mlieii up, is al\rays car- 
ried on the port sitle, a n d  is also hove lip there ; therefore i t  will bo 
obvious that n-hen it is put out froin D vessel with her starboard tacks 
aboard, i t  mus t  be shot :irourid the stern. To (lo t l i iv  (first snppo8iiig 
the bridles are shackled 011 the trawl-heads, arid tlio cod.eiid tied up), 
the after bridle is passedaroniid the sterii ani1 coiled clown aft,, the end 
beirig taken forward of the starboard mizzen rigging. The daudy bridle 
is hext tiLben around tho stern under the after bridle,1 hauled taut and 
made fast to a caril amidships, after which i t  is‘ coiled domn ready for 
rnuning. The bight of the fore bridle is mado fast aft of the port 
mizzeri rigging with a slip stopper, nud the eud taken nrouiid outside 
of ull and in forward of the starboard rnizzeii riggiiig. ‘rho end of the 
trawl warp is ‘next taken around (if asterri) outside and beneath the 
bridles, and brought in  amidships 011 t h e  starboi1rd sitle; enough is 
pulled over to take turns aromici the dninnig, the bridles are then 
shackled on, and the cud of the dandy britlle ruade fast. TVlien all is 
ready, and the vesscl going through the water 4 or 5 knots, the captain 
orders tho men to “pay out the uet,” :tud at the same time gets tho 

quarter strap” and canting liue all ready to d i p ,  but holds on to thcui 
until the forward exid of the beam swings cleur of  the smack’s side as  
previously described. As he slaclrs away, the dautly bridle, leadiug 
from the starboard side, aiid the fore bridle Sroiri the port quarter tali(? 
the strain and the trawl shoots around or across tho s twn nearly at 
right angles with tho vesscl’s keel. Whcii tho beam i s  (( square,” tho 
dandy bridle aiid fore bridle are Blacked away, aut1 tlio trawl warp p i i d  
out and stoppcrecl in the same may as if the vessel was on the port 
tack. 
c 

1 Sometimes tho dandy bridlo is nsod to Imul tho end of tho towing warp under I 110 

vauacl’e bottom. Iu this cciso tho bight of it is takoii around tho storu to  t h o  star- 
board sido clear of ovorything, a ~ i d  tho ond is lod forward on the port sido and ~untlo 
fast to  the trawl-w:wp, tho bight of tho bridle being alIo\vcd to  t~rap down boneiitli 
the keel, 80 that  tho warp is pulled directly undor tho vesscl, froiu the  p o r t  to tho 

I starboard dicta. ~ l l y  otlier pioco of ropo can, of courm, bo uso(~  for this puxposo. AS, 

however, the 1iitwscr is li:L131e to chafe W I I ~ . ~  underno:itIi t !Jt:  1, i t  israrolyleft in 
that position eseupt iiisiuootll mt.:itllor. As :I r d o ,  tho  warp  i u  tiLIitsn around tho &ern 
Or bow, its bight boinp stoppered l ip ,  if  necessary, sftor tho trau I is dow11, to prevent 
chafing. 

Bull. TJ. S .  F. C., 57-32 
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As a rule, wheii the trawl is out  011 the stwboard tack, a guy is taken 
from the bow to the towing warp and securely fastened, or may be the 
bight of the hawser itself is taken u p  around the bow. This is a neces- 
sary precaution a t  night or in thick or rough weather, since all is 
then ready to tack ship, either to clear another vessel or to heave up tlio 
gear. I f  necessary, the trawl stopper is cast off, the jib-sheet slackened, 
the helm put down, and though she may hatre little way the vessel 
works quickly, the towing warp pulling a t  her bow materially assisting 
her in stay#. 

After the trawl is down, if it i p  during the day and reasonably good 
weather, the fourth hand-usually a lad of sixteen to eighteen years of 
age-keeps the match, takes notice how the trawl is working, and looks 
out for signals from the admiral, if fishing in a fleet.l I f  fishing at  night, 
the walches are kept by the second and third hands. I t  is a part cf the * 

duty of the watch to trim the mils, if necessary, mid to note any chauge 
in the mind, as well as to observe how the trawl is working. By feeling 
the warp outside the rail one can easily tell whether the trawl is work- 
i n g  right or not. A jwkg, irregular inntion, as though the trawl was 
constaiitly being caught on something, shows that it does not keep 
steadily on the bottom, or is evidence that it is going over rougli ground, 
or possibly that it has capsized. If, however, the vibration is regular 
and comparatively slight, the experienced fisherman knows at once that 
the apparatus is going all right. 

According to Mr. Ilellpr, tlic best way to tell whether a trawl is up- 
set or not is to put the ear down to the warp outside of the rail, though, 
as stated above, an experienced trawler will generally be able to tell 
whether his gear is fishing or not by putting his hand on the waip. 

4. To CHANGE THE TACK WITH TIIE TRAWL OUT. 

It often Imppens, especially when fishing at  night, that, owing to a 
change of tide, or because a vessel may hare reached the limit of suit- 
abIe ground, she is obliged to change her tack, if possible without up- 
setting her trawl, since in the h t te r  case the gear would have to  be hove 
up or else no fish would be taken. Of course, the gear could be hove up 
a t  the start, but this would cause the  loss of much raluablo time and 
perhaps two hours or more of' good fishing; besides, tho crew would be 
forced to do extra labor, auil also have their night's rest broken. 

(a). To wear the Trawl around. 

When the tide is swingiiig around 6 '  by the lee," or when the wind is 
moderate, i t  is generally fount1 the safest, in order to prevent the gear 
from upsetting, to wear the t m w l  around. This is done as follorrs : If' 
towing on the starboard tack, with an ordinary breeze of wind, the bight; 
of the trawl-warp is Rtoppered near the stcru with a stout piece of rope, 

'Little day iivhing is done except iu summer, nut2 at thiLt sut~8on the majority Of 

the North Soa vessels, at least, fish in fleets. 
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the stopper a t  the dummy is cast off, the bight qf t.he hawser horeover 
the rail, a i d  the slack of i t  is piillcd in 011 the port side. I n  the iiiean 
time the foresail is hauled to windward, the helm put hard up, and 
the after sheets eased off a. little. As the vessel falls off-which she 
quickly does-and is about to jibe, the trawl-warp is stoppered a t  the 
dummy 011 the port side, anti the fast ou the starboard quarter i s  cnst 
off. This geuerally lias the off’ect of causiug the smack to swing still 
more, tbe wind finally catches the sails on the port side when the ves- 
sel comes to at once, so that she heads, as i t  is intended she should, 
for towing. 

In wearing from the port to the starboard tack the only difference is 
that the bight of the trawl-warp must be passed arouud the stern, and 
geuerally, ttfter this is doue, a few turus of it are hove over the dummy. 
Ordinarily a liaridy smack will wear the trawl rouud without diKiculty, 
but in light wiuds it often takes some time to perform the evolutiou. 
This ~naueuver is described as I saw it performed ou the lYillieancl Ada .  
Some fishermen hare a sliglitlg different method, I believe. T h y  prefer 
to take ;I guy from the lee side arouucl the stern, which they iiialce fiwt 
to the biglit of tlie trawl-wnrp, aiicl putting this ou the capstan, heave 
i n  011 it. Of course they must, in the ineatitiine, get their vessel well 
off the ivincl so that tlie warp leads aft j otherwise it might ruu  ~ u d e r  
the keel wit,hout helping to wear the ship. 

(11). To stay the Trazcl around. 

For various reasous it is ofteti tlesirable to  stay the trawl ccrozcnd iu- 
stead of wearing with it. This operatioii is thus described by 0lvc11 : 

“First put the helm hart1 n p  nntl ruii the vessel off beforo the wiud, 
then pass tlia warp rouud the  bow to abaft tlie riggiiig onto the dummy. 
Then stopper the bight ou the lee bow, let go to windward, put tbe 
helm a-lee, and ahen the foresail is a-back drop the niizzeu-peak, let 
go the bight of  the warp ou the starboard bow, and wlien tiis vessel 
has paid off before the wind, and brought the warp taut, I would briug 
her slowly +o.” 

(e ) .  To drop a Vessel arouwd with ker Trawl out. 

He would drop the vessel round as follo\rs : “1 would bring the ves- 
sel slowly to the wind with the foresail down, and when in the wind 
kwh the helm a-lee. As soon as the vessel is steady I pess t h e  bight 
of the warp round the bow in tile sanm may as in staying, or I vuuld 
Pass R good guy rountl and 1ie:ive the ,trawl.warp upon tile starboard 
bow; theii I talie the biglit of the warp aft 011 tho duiiiiny aid secure 
it, slack away my guy, arid set a piece of the foresail aback. 111 this 
Way the vessel will gradultlly briug the gear oE the woather side, steady, 
her, and secure all. 

‘‘X. B.-This system is only used in bad weather when it  is iieedful 
t o  bring the ship ou the other tack.” 
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(d). To catch the Vessel around.with a Weather Tide. 

To perform this evolution he sap :  ‘ 6  I should let the vessel settle up 
to windward of the gear by  lashing the helm half a-lee, trim the sheets 
well aft; she mill then bring the trawl-warp across the Riern, which will 
ultimately cause the vessel to come round on the other tack I \roultl 
then trim the sails inirnediately and lash the helm a-Iee. This can oirly 
be clone in fine weather." 

* 

5. T O  PREVENT A VESSEL F R O N  CATCKING AROUND, 

mhen towing with weather title and light wind, and the smack is to 
windward of her gear, Olseii sags: “1 should bring the guy aft on the 
leequarter, pass i t  round the stern, :ind make i t  fast to the trawl-warp, 
heave taut with the capstan, dack the trawl-warp, and tow with :a guy 
under the lee.”’ 

6. TEIE WORKIXG OF A TRAWL. 

The methods of shooting a beam-traKl, and of managing it when out, 
having been discussed, i t  seer118 desirable aiitl proper that somethiug 
should be said of the action or workiug of a trawl on the bottom before 
a description is given of how i t  is hove u p ,  etc. . 

From what has been said of the trawl i t  will be obvious that this im- 
plement is designed more especially for the capture of such fish ab: keep 
near the bottoui aiid which are generally denominated ‘( ground fisIi.’r 
Among these various species of flat-fish-several of which are the most 
highly prized of the Euro1)eau sea fishes-are perhe1)s niore easily and 
surely caught by B beam-trawl than in any other wpy. 

6‘ With rare exceptions all the soles, turbot, and plaice brought to 
, market are caught by the trawl. The mrious kinds of skate or ray 

are also obtained by the same meant;; and notwitl18tanding the pecn. 
liar habits of all these fish there is very littlo chance of their escaping 
when once the trawl.beam has passed over their heads.772 

The rnovement of the trawl through the water, when i t  is being towed, 
keeps t h e  net distended and the  beck raised some distance from the 
grouiicl, and as it is traveliug with the tide, arid the natural tentlency 
of fish is to head the current, it follows that they are liablo to  be fright- 

’ ened, when their first impulse mould doubtless be to attempt an escape 
by darting in the direction they were heading; this actioii 011 their 
part would take them directly into the cod-end. 

bbShoulcl the fish,  however, by any chance turn around arid dart 
towards the inoutli of the net, there would iirobably be D considerablo 
distance to  go before they ~vvould be clear, for the ground-rope sweeps 
the bottom from tho foot of the two head-irons to a distanco of 40 or 
50 feet backwards to the bosom of the net, arid this whole space is in- 

1 FLhorman’s Seamanship, pp. 31-36. 
*Deep-se~ Fishing and Fishing Bontt+ p, 74. 

8 

I_ 
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closed nbore by the back, and at the sides by the wings, so tlia4 there 
is no possible escape in auy direction above ground, but a t  the autrauce 
under the beam. The trawl is moreover moviug forwards all the time, 
and as flat-figh when disturbedi ouly swim a short distance before they 
again tr,y to hide themselves, it almost amourits to a certainty that, if 
they do not bury themselves deeply, thry will sootier or later pass over 
the ground-rope into the net. In the case of such round-fish as keep 
close to the bottom-haddocks, for example-the result is very much 
the same, for when they are di,sturbed by the ground-rope tliex ‘nat- 
urally rise aud pass the slight obstacle n7ithout knowing it ;  if, 011 the 
contrary, they dart towards the mouth of the net, they may escarie in 
that direction; but they also will probably have some distauce to go 
before tliey can get clear, and tho upper part or back of the net is an 
eEectnal barrier to tlieir escape upwards.” 

It is generally fouud desirable, if there is sufficient wind, to tow ‘a 
trawl much faster for free-swimmirig fish th:iu for flat.fis11. Thus, mhile 
mariy fishermen thiuk a speed ~f oiie.half to 1 knot is ainple for catching 

‘soles, the Brixham and Plymouth trawlers, when in pursuit of Iinke, 
geriernlly tom their tra,wls from 24 to 3 knots. 

Mr. Sinis says : ‘. Iu fishiiig hard grouucl for soles we slioulcl shorten 
the ground-rope and not drag the trawl quite so fast; just go with the 
tide. But i f  w e  are’ fishing for hake or httddock, then we sar ‘give 
her  sheet;’ that is, force i t  all you ca11, so that you do not lift i t  off 
the ground.” 

Of course, this increase of the rate a t  which the trawl travels over t 
ground renders, the escape of these fish much less probable than 
would otherwise be, since the net is kept allnost dear of the ground, or 
barely skitniiiiug it, which seeins to be uecessary to catch hake or 
other free-swimruiug species. Bur;, though the trawl scarcely drags on 
the bottom, i t  requires a brisk breez80of wiud andevery sail that can be 
spread on a vessel to obtaiu tlie requisite speed. 0 1 1  the Plymouth aud 
Brixham sniacks, according to Holdsworth, “a half square.mil or sort 
of lower studclingsail is frequently rigged u p  to B yard-arm on the 

ather side iti addition to the ordiuary sails, if the wiud be sufliciently 
for it to stand, and tho curious aiq)earaxice is often preseuted of the 

1 lyiug over to  the breeze aud apparently rushing through the 
r wlieu i n  reality, with all the help of‘ a great spread of cxlivass 
a favorable tide, she is iiot going niore than 5 knot? over t h e  

om the foregoing it will be seen that the beam-trawl is a Tory eeict- 
~il~letueiit  for the capture of grouud fish 011 smooth bottom, in corn. 
ively shallow water, where tllis forin of apparatus can only be 

rked with the best success, as will readily be understood from w h a t  
en mid concerning its coustructiou a d  the fishing 
is chiefly operated. 
Deep-sen, Fishing and l%hing Boats, 1). 76. 
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7. HEAVING UP THE TRAWL. 

Under ordinary circumstances the trawl is hove up when the tide has 
done running, if it is day-time, or when the limit of a fishingground is 
reached and it is not praoticable to tow back over it on the other tack: 
As ib rule, the North Sea fishermen tow all uight if the conditions are 
favorable-tacking or wearing the trawl rouud with the change of 

~ tide-haul in the morning, dress, box, and deliver the fish on board of 
the carrier,’ and then, if the day is short, work to windward €or another 
night’s drift over the ground. In summer, the trawl is usua’lly shot 
during the early part of the day, as well as a t  night, and hove up in 
the afternoon; thus two hauls are made iustead of one. If  fleeting, as  
is the general way in summer, the admiral signals when to shoot and 
when to heave up the gear. Eowever, it frequently happens that a I 

smack’s trawl may catch afoul OLI the bottom, and therefore it is necea- 
shry to heave i t  up  whether i t  has been out long o r  not, and i t  is ofteu 
fouud desirable to get the gear a t  midnight and make a second “shot,” 
especially when fleeting. . 

The following descriptiou of the in~~thod adopted on board of the 
Willie and Ada will giveea fair idea of how tlie trawl is hove up and got 
ou board of the ordinary North Sea sailing travler, in  moderate weather: 

About 3 o’clock p. in. the foiirth hand, a lad of some seventeen years , 

of age, mho was on deck, shouted down the companion that he thought 
the admiral was hauling. The captain instantly ran on deck, bare- 
‘headed, and siltisfyiag lriuiself t h a t  the report macle by the watch mas 
correct, camo back iuto the caviri aud called all hands j the meu, in 
obedience to his call, soon making their appearance on deck. When,  
they were all up, the jib sheet was eased off, the helm put down, and two 

d OIL the trawl-warp until i t  was , 

of the hawser had previously been 
sel swuug slowly head to the wird- 
skipper hauled to windward-the 

s were shipped on the capstan preparatory to heaving, while the 
to receive and coil the warp as it came . 
hich sho was assisted in doing by the 

awl-warp being so far forward-she d L  went back over her gear,” as i t  
hich t h e  men hove in as rapidly as 

again, when the foresail was hauled 
the smack brought on the other tack 

this way the skipper continued tacking the vessel, making short 
ds back and forth, ‘6 working up to the gear,” ndiile tbe men at 
capstan hove away briskly until all the slack wa,s in. The object 
his maueuver was to got io the greater part of the warp with as little 

it is far easier to heave i n  slack haw- 
‘single-boating” as it is called, the fish &r 

dressed and pecked in bins or pens in the hold. 
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. ser than it would be if there was a strain upon it. Therefore, as the ves- 
sel stood back and forth the inen at  tlie capstan reported, in auswer to 
the captain’s inquiries, if the warp was coiniug after her,” and, if so, 
another tack was  Iuade. When the slack of the warp \vas in, the  ves- 
sel was hove to on the port tack, with the j i b  sheet eased off and the 
he1111 hard down, and the captain proceeded to assist in hearing at 
the ca,pstan until the bridles were iuside the trawl-warp roller.1 The 
end of the dandy bridle was then cast off frotn the trawl-warp by the cap. 
tain, who toolr it, aft, passed i t  through the chock on t h e  port side of 
the taffrail and thence to the dandy wiuoh, upon which i t  was fixcd so 
that it \vould wind 1111 without slipping. 

The captain generally heaves in most of tlie dandy bridle alone j 
Souietimes he is assisted by orie of the crew, aud for the last few feet 
two or three inen may lend him a hand. I n  the nieaii tirne, as soon as 
the end of the trawl.marp comes i~iside of the capstau, the after bri- 
dle is unshackled, its end taken off the capstan, aucl thrown on deck, or 
two or three loose turns taken with i t  around the dummy. This bridle 
has a piece of spun yarn woiind aroiiud near its end, which is a mark 
mhereby i t  can be told from any other rope a t  night as well as by dey. 

While two of the men were unshackling and clearing the af ter.brirlle 
one hand cast OE the fall of the fish tackle, took it to the forward winch, 
and bore i t  taut, so thitt i t  might be ready for use when needed. * 

When this mas done and the gear was all clear, the men returned to 
the capstan anit hove away on the fore bridle-the skipper a t  the swue 
tiiue winding in the dandy bridle--until the beam was alougside, and 
a strap, which mas spliced iuto the fore bridlea few feet from the trawl- 
head, was inside the  roller. The after end of the beam was then hove 
snug up to the taffrail and secured. While this was being done two 
men had hooked the fish tackle into the strap on the fore bridle and 
began to heave away on the forward wiiich, liftiug the end of the beam 
and the trawl-hoad over tlie rail. As it snrung iu,  the trawl-head was 
lomered on dec~r and secureti in  its place. If there is any sea going, a 
guy (one eutl of a rope whioh is fast to the main shrouds) is rove through 
the trawl-head by one of the I K I ~ I I ,  who takes 8 turn with the stopper 
aroutld the mail1 riggiug, to preveut the forvarcl cud of‘ the beam from 
swiuaing across deck. The next thiug is to get in  the net. If there 
iS much weight of fish in the trawl, the end of tlie “cod-line” is taken 
to the capstan and the cod eiid is brought nearly alongside. This is 
dpue in order to take the strain off the upper part of t4e net, .cl.hich 
therefore can be more easily gathered in by the mcn. But when tlle 

I catoh is not large sur1 the sea is smooth, this part of tlie work is gencr- 
. ally omittell. AH ~tands thon gather the net in by hauil, ~t:~niiiog a fern 

’ Vl’hen there i u  s t rong  lro tide i t  is iinpractic:sblo to work a vessel u p  over her gear 
tho manner above described, mid in such cases a11 t81int can be doiie is t o  heave tho 

to on tho port tack and got tho gear by iiiain strength, and i t  frequently hap- 

% -- 

pens that two or tlireo hour8 are rcqnirecl t o  grt :I, trawl up and t h o  i i ~ h  ou deok. 
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feet apart arid leauiug over t h e  beam. As the Fessel 
rolls to windward D pull  is maile to get’ in the  slack of the iiet, which is 
hauled over the beam and held from slippirig back ,by tlie nien leaning 

Deztry, 
bard work this is for fire persons to do-two of w-honi are usually 
boys-and i t  frequently happens that the eager loolis which are cast 
over the side to ascertain what success 11:~s been inet wi th  are uiire- 
warded by the appearance of enough fisli i n  the pockets t o  indicate a 
good haul ; ‘4 and it is a bat1 sign wheii nothing ia said ant1 the bag is 
got on board witliout a word.” 

Ou the occasion coricerriiiig which I am writing, though the catch 
was small, owing to tlie trawl lraving been torn on rough ground, tho 
“cod” was not empty by any inearis. When, therefore, tho n’et liad been 
pulled in so that the cod-eud was aIong.de, a sclvagee straop was put 
around the trawl, the fish teclrle hoolietl irito it,  and the bag of fisb was 
hoisted up anti1 it woulcl swing iu over the. rail. 

BULLETIN O F  THE UNITED STATES FISH CONU,MISSION. 
u 

(See Plate XVII.) 

. tlieir breasts agaiust it, while they reach out for a uew Iioltl. 

F I G .  20. I ~ O I S l l r i G  THE COD-I~:ril). . 

While it \vilS being raised, a ‘ 6  b:tg-ropc 77 \vas t:tl;c.11 from tile iuairi 
rigging to the trawl-head ant1 niatlc. i i i B t ,  to 1)revciit the fish from 
swinging across deck. IVlieii the net uxs  in, the ‘ I  polie-li~ie~~ was cast 
off, the bottom of the trawl opened, and its coriteiits fell 011 deck, a s t r u g  
gling, writliiug, tliil)l)ing niass. (See Pig. 21.) Nowhere elso can one 
witness such a reniarliabic scene. 

The contcnts of the net c1ifti.r according to season aiid locality, but 
geiierally they are of a inost varied character-:% woirhfnl  eshibitiou of 
marine life. Sliding back aiid forth on tlie slippery deck, as tho vessel 
rolls in the sea.mag, &re soles, turbot, brill, and plaice, giving 1 ‘1 ‘& rorous 
but  rather spasmodic slaps on tlic plaiik wi th  their tails j hero may be 
seen tho writhing boi1~- of a conger eel; tliero t h ~  flclrco wolf:fisu, with 
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its jaws armed with wicked-looking teeth, sttapping at whatc?.ver comcs 
i n  its w a j ,  while prouiiuent iu the crowd is oue of, tltose wide-mouthed 
fishiug frogs, which sorut! oue 1iu.i called ail ‘L ;tniui;lted carpet.bag.” 
These, together with gurriartls, iritlescetit with huitifiil  color, the 
vicious (tog-fish-always the fiSlierui:tii’s euew~--\vr.iggliitg about, 
aliells, SP;L imeiiioiies, scwcorri, c a t ( * . .  cwnstituted a. variety of auimtL1 life 

. such as is Yitt’elS brouglit togSc.tltvr by ;ittg other rne;rtis. 

FIG. 21. TIiE TRAWL’S CONTENTS. 

When the uet is filled with fish to such an extent that it can not  be 
hatidled, irt the iiiatnncr above tlescribed, a hole is cut in  the b;ick, as 
per ions ly  stated, sud enough of the catch is bailed out with  a dip-uet 
to ;illow of tlie trawl being t:tben in. Occ~isio~tally it h a p p ~ ~ t i s  t h a t  large 
stoues arc? canglit in tlicl tr;wvl nitd, getting i i ito t l i u  “co(1,” ltaiig down 
mitli sucli great weight that it is clifliioult, if iiot impossible, to raiwe the 
net in tllp or(1innry \v;by. At such tiiues a long rolw slip-strnp, or a 
~ ‘ c l e n ~ l t , ~ ~  ni:itle with a rnntiiug bowline, is put 10os~l.v arouiitl the trawl 
a t ~ l  sunk with the deepsea lead, which is tied to tltc? biglit of the strap. 
TITiiea it  is low enough it is Iiaiilod taut, t : t l ~ i  to the cal)stao a ~ c i  hovu 
up alottgside. 

The lieax-irtg up of a trawl on the single-t~~asl(d cutters is about the 
same as that which Iias bcwi describe& the principal did’ereuce being 
that the warp is talteu forward ar~rl COILICS in over the bow, tlio vessel 
lying Ireacl to tlie wind, the light sails aud Stay foresail being taken in 
bc.fo~-0 tlie work begins. 

Mr. R. L. Ashcroft , of Southport (tiear Livcqool), Englmd, writing 
under date of Noveinher 14, 1S84, gives tlie fi~llowiitg description of the 
nwthods of ]i;~tidliiig A bcani trawl on the west coast of Euglaiid: 

6‘ I was out trawling from Fleetwood a fortnight since, with one of 
tile large boats. 1 shou~tl like you to  s w  how easily their gear is vorlied 
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in coniparisou with the east coast boats. Our smacks here fish a 56-foot 
beain of greenlieart, and the boat is only 56 foot. keel measurement. 
But me turn out when we haul the net and haul by the born, and when 
we have got the bridle on the winch we take the ‘ dandy ’ or span bridle, 
or, as they call i t  here, tlie head rope, which is now rnade of steel wire 
rope, to a wink or Spanish windlass aft, between the cabin companion 
and the bulwarlrs, and get the after end of the net up. Afterwards, 
we winch tlie forward bridle u p  and let the qfter rope bridle surge iiiitil 
we have the forward trawl-head almost up, aud tlien hook t h e  fish-tackle 

’iuto a becket on the forward bridle, and take the fall to t4e winch barrel 
ani1 coil it on uutil the iron of the trawl is clear of the rail. Then one 
of the crew gets hold of the winch barrel uuder his arm, and, tlie pawls 
being lifted up, he watches t h e  roll of the boat and lets the iron come 
inl)oarcl by lettiug the wiricli at liberty. 

i61n the boat I was in there are only four men in the crew, and they 
made all the nets required.’, 

The time requisite for heaving u p  a trawl varies a great deal, depend- 
ing chiefly on the state of the weather, roughriess of the sea, depth of 
water, direction and strength of tlie title, as well as upon whether tlie 
capstan is worked by hautl or by steam. Captains who have used 
steam say that, under favorable conditions, they hare got a trawl up- 
heaving in 120 fathoms of warp-in tlie ehort space of fifteen lo  twerity 
minutes, while some claim that from twenty to twenty-five minutes is 
suflicieut to heave in the n~liolo marp, ereu in rough weather. 

Heaviug a trawl up by trend is not only hard work, but the process 
is tedious ti a degree, rarely occupying less than forty-five to fifty inin- 
utes, and sometimes, wlien tlie weatlier is rough aud the vessel knock- 
iug about, takiug betwee11 two and three hours. 

It will be obvious that when steam trawlers are employed the con- 
ditions arc quite different from those which obtain on board of a sailing 
vessel, since a steamer can go in any direction which i t  may be neces- 
sary for her to proceed, ant1 consequently rnariy oP the various evolu- 
tions which have been described would not be 1)erformed. The shooting 
and, hauling of t h e  trawl is done in much the same way, except per- 
haps that some, if not  al l ,  steamers use A derrick for hoisting one end 
of the trawl and a dari t  for the other, and that there niay be Borne 
difference in the minor details of the method of working. It will be 
readily understood that, owing to the fact that  a steamer is always 
able to tow in any desired ilirectioii, so as to take the utmost advnn- 
tage of tide aiicl the “lay 7’ of the ground, as well as to go a t  the requi- 
site speed i u  calms as well as at any other tiine, vessels of this  class 
are much inore eff’ective for working a beam-triiwl thau those which 
depend solely on Rails. 

The followiug account of a trial trip of the uew steamer Caller-Ou, 
of Granton, Scotland, clippctl frorn the Scotsman of December 18,1883, 
may be of iuterest in this connection : LLOue of these exceptional clays 

, 
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iu December, n-heii there is a clear sky overhead, sharp breeze off the 
land just sufficient to gire a fair trial to a ressel under canvas, ant1 when 
there has just .been restored comparative calm to a sea which had been 
angry during the storms of a whole wec.li before the Callor-Ou sailed 
down the Firth from Granton wit11 a cousi~~er:iblo numbe'r of gentlemen 
on board interested in trawling and cleep-sea fisliiug. It was not until 
the vessel was off Craigleith, 1s or 1!1 miles down tho Firth, that the 
trawl was put out. Of 
course, the experiments were contlucted more with a desire to test the 
working of the trawl and its appoiiitmcuts tliau to secure a large haul  
of f i ~ h ;  aud therefore the trawl was kept ont during an hour only. 
Wheb at  work under ordinary circumstances, these steamers trawl tlnr- 
ing, ou an average, Sour hours. Ponderow as the t r ewl  is-the heavy 
be:mi, the great net, and t h e  massive iron hoop.lilro structures which 
at each encl of the beam lieep the mouth of the bag or net open as i t  
sweeps along the bottom of the sea-tho working of it by the machin- 
ery available was a matter of comparative simplicity aiitl ease. Once 
cast into the sea, the trawl is dragged aloug at a sliced of between 2 
and 3 miles an  hour, being attachcd to the ship by a great wire rope, 
Which on Saturday vas r u n  out to a length of 75 fathoms. The most 
interesting part of the trial was when, after the hpso of an hour, the 
trawl was drawn on board. Here, agaiu, the steam machinery appeared 
to work satisfactorily, and in  the course of a few miuutes tho beam and 
the irori stroctiires were lifted over the side of the ship. Tho net or bag 
was still in  the sea, and as t h o  crew hanleil it 0x1 deck its conteiits vere 
vvatched with much interest. Soon it w:ts thrown ou the deck, contain- 
ing :t couplo of' huudrecl weights of white fish-whiting chiefly, with 
three or four cod and codliugs, a couple of skate, a few haddocks, some 
ray, a few flonuders, a young turbot, ani1 two crabs. This catch, i t  is 
obvious, was not a large oiie for a great trawl such as that deshribed. 
But t h e  brief period during wliicli it was at  work, aud  the fact that the 
grouritl covered was not consider.et1 good, or tho ordinary fishing.grouud, 
Were said to account for the catch being so small. The fish, Iiowt3rer, 
were taken up iu apleiidid conclition-frill of life aud in as cleanly a 
state Whether the short priocl during which the 
trawl was at  work accounted for it, or whether it was that the contli- 
tion of the sea-bothm was exceptionably favorable, the trawl W ~ S  laid 
on the deck wonderfully clean-clear of' mud, or o f  any perceptibly 
objectionable matter; and it wits stated that this is the condition in 
Which the trawls are usually takeu on board in ordinary weather in  tho 
Firth of Forth. Attention was also directed to the quality-the iuter- 
lnixture of immature with mature fish. There were, it \TW admitted, 
very few immatnre fish. There was one codling only 10 inches long, 
but the other spcciruens were excellent. Tliera were, probably, half ~l 
h z e n  very sinall wliitings, o m  sinall sliste, ant1 ono firnnll, but not 
a1,parently immaturo, flounder. Oti tho wvholo, bowewr, the apparently 

The depth of mater w s s  from 14 to 16 fathoms. 

niight bo desired. 
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immature fish were, in number, hardly worth speaking of-not more, i t  
‘was asserted, than mould have been got among iin equal total catch by 
net or liiie. If  possibly disappointing as regards the qnantity lauded, 
the rcwilt of Saturday’s trial was all that was anticipated in other re- 
spects ; tlie esli were brought up ill excelletit condition, aud the pro- 
portioii of srnall fish to the whole catch was allnost incredibly small. 
Theic were also in the net several varieties of the smaller conditions of 
life :It the sea.bottom, many being well-developed forms, anti others 
very minute. On tliis point one of the party pointed a comparison be- 
tween tlie contents of the trawl net aud that of a surface net wliioh was 
worked from t h e  deck of the ressel Over three-quarters of a mile of sea. 
The coutents of the surface net, i t  was stated, included a greater num-. 
bar arid a greater variety of life-very minute forms, of course-than 
did the contents of the other; showing, as i t  was believrd, that life was 
more abuiiclant on the surface thau at  the sea bottom. But, one ob- 
server also remarked, the sea bottom here \ T ~ S  not so rich in the smaller 
conditions of life, which form food of codlings and sucli fish, :IS is the 
ground over which trawlers usually work or on which the larger catches 
are taken. Such, briefly put, is the result of a trial trip the results of 
which, to those most olosely concerned, were regarcled with satistactiou. 
It may be added that the owners of the Caller-Ou contemplate the build- 
ing of other vessels like her for the Granton deep-sea fishing should a 
reasonable experience of the working of this one prove rem~nerative.’~ 

8. SINGLE BOATING AND FLEETING. 

Two distinct methods of trawling are carried on by the British ves- 
sels, called 

The single-boating system is the oldest, hariug been pursued since 
the advent of trawlinr. By this sj-stern each vessel goes to sea and 
fishes Iircsuxnably by lierself, or, a t  least, usually has no connection with 
auy other craft, the master Imrsuing liis work iu whatever maters lie 
deems most suitable. Ice is carried for the purpose of keeping the 
fish, when going t o  a considerable distance from tho home port, the 
catch being packed below in bins or pens built in the hold of the ves- 
sel, until she arrives in port, wliicli maybe auywhere from one to twenty 
days. Tho Brixhaxn tranlers, in summer, frequeutlx lantl their c:itch 
twice R day, wlicn the conditions are favorable, in whicli case no ice is 
required, but the North Sea siugle boaters arc generally out froin one to 
three weeks. According to the report to the Board of Trade, “some 
of these vessels go out a very lorig way in order to fioil t h o  fish, quite 
as far if not fm!her than is the l’ractice with the fleets, and i t  ofteri 
happens that IIliLrJy of them are fouud to be congregated together on 
the same fisliirig-grouiid, .minetimes as uinny as from fifty to one hun- 
dred :it one tiiuc. Tlic Ladtnir:t17 of LTc,witt7s fkot stated i t  to be his 
opinioii that it‘ 011 tile arnaclia in  t h e  North Sea weut sizlglc! boating it 

single boating 77 and “ fleeting.” 
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woiild lead to a crowding of vessels a t  times which would bo more dan- 
gerous than fleeting.”* 

Of course, where the fishing grounds are near the homo port, and the 
* fish can easily be talren to rnarlat in an absolutclg frcash condition, as 

a t  Brixhani, for instance, the single-boating system ~,revni!s, a i d  wher- 
ever this is pursued each skipper is thrown upon his own resources in 
choosing his ground, shootipg aut1 hauling his tril,\vl, as well as in the 
care of the fish ant1 getting the111 to tnnr1;et. T\’lic.re, however, AS in tho 
Nor! h Sea, the best fishing grounds lie ;kt great distances, counparatively 
speakiug, from tile m:trl;t:t ports, mtl, cousequontly, the vessels must bo 
out several days, it sumetimes happentj that the fisli are in poor COII- 

clition before they arrive. This, therefore, is ib serious objection to  this  
system, wliich, not\lritlistantlitifr, is preferred by many fishcrlnen to flwt- 
ing, tho latter being consiclereil niuc:li inore dangc.rous, especially in 
winter. The trawling fleets from ruany, if riot iuost, of tho large ports 
pursue the system of siriglo boatiiig in winter, and more or less oi the 
vessels from .all otlior places do lilremise. 

A portion of the fleets, lion-ercr, Doin ICInlI and Ta,rniouth fo!low 
, the “fleeting77 or L b  bosing ” system e w n  in minter, aud nearly all of 
the trawlers along the east coast of Englmd adopt this method during 
the summer. Under this syst6m arrangements are made for a number 
of vessels to  trawl in company, thus forming a b L  fleet ’7 tho ~novements 
of which are governed by au L L  admiral,” mho is appointed pro tempore 
and who is l r n o ~ n  to be an expert aud experienced fisherman. Uo 
decides where fishing shall be carried on, when the trawls shall be shot 
and haulrd, aud the moveinelits 0; the other smaclis aro cintrolled by 
signals which tlie admiral malies. All the vessels in a fleet generally 
shoot and haul their trawls at the snme time, and sail together on tlie 
aame tack, in obedience to the signals macle by tho admiral, who, it 
may be mentioned, usually receives some extra pay for his servi8es.2 

Flags are used for signaling by day, atid rockets or flares a t  night. 
“Ea& fleet has its own particular code,’7 writes Mr. Ansell, “one of 

which is the following: 

r l d ~ ~ ~ i r n l ’ ~  sigltals by day 

For sailing .____. .____. .____. .____. .__... Flag at forcmast hood. 
For trawling _ _  _ _  
Not to  board _ _ _ _  . 
Sailing before boarding. - 
Cutter wanted.- __. . 

-. . . - -. ~ _ _  - .- _ _ _ _  ___.Flag hauled down. 
__. . -. . - - - _ _ _ _  .__.Flag at mizzonxuast head. 

- -. - . - - - -..-$‘lag both Innet-heads. _ _ _  , . __. ___. _ _  _ _  .Flag half-iliast. 

’Report to tho Board of Trade on tho system Of decp-se:~ trawl fisliirig iu  tho North 
Sea, London, 1883. 

Mr. S:urioeJ Plimsoll, chairman of tho South L ~ n d o n  Mnrlcot Cornpny, in ILU arti- 
d o  publitihod in tho Loiiiloii P i h  Tri~ilcs Gazette of Jiiuo 2, 1883, titiitcs thirt tho ad- 

a1 receives, in atldi tion t o  his p:ty a8 slcippor, 3d. for each boat  every time her fish 
taken out by the steam carrier. 
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Adniiral’s signal8 by night. 

For sailing ._ - - _ _  .__ __. .... . - - -. . . . - - - - ..White rocket at intervals. 
For tacking ~ ._ ___. ._ - - ._ _ _  - __. - - - - -. .__.Flare on quarter and a white rocket. 
For  trawling on port tack - - _ _  ._ - .. - - - .Three flares and a red rocket. 
For trawling on starboard tack . - - - -.  throe flares and a green rocket. 
For hauling (getting tho trawl) . - - - -. . - . .Two flares and two white rockets at one 

For laying to - - - - -. - - - -. . - - - -. . - - - -. . . -.One flare at mast-heed aud one on the quar- 
time. 

ter with D whito roeket. 

In  strong winds the fleet sometimes get scattered, and to  facilitate their gathering 
again without loss of t h e ,  different places of rendezvous are arranged aceording to 
the season of the year, thus : 

From February 1 to March 1 - , - -. . .----.Tail end of tho Dngger. 
From March 1 to August 1 - ._____ _ _ _  __-.Off tho Horn Reef Light-boat. 
From August 1 to  October 1.. -. _ _  - __. ___.Clay Deeps. 
From October 1 to February 1. _ _  - _ _  .____.The  Silver Pits. 

These are well-known places to all fishermen.” 

Messrs. Hewett 6r; Co., of London, are reputed to hare been the first 
to establish the fleeting system, which they did by arranging to hare 
the large number of smacks they omnecl combined into one or more 
fleets, that, as now, were controlled bj- an admiral, while each day’s 
catch was #hipped on b m d  of a swift-sailing cutter which took the fish 
to market, several of these cutters being in attendance on a fleet so that 
no time was lost. In  all weathers these ‘( carriers ” could be seen hor- 
wing about the Xorth Sea fleets, and nonrhere in the history of seafaring 
life can there probably be found any better examples of courage and 
hardihood than were exhibited by the crews of these cutters. Winter 
or summer, so long as they could show any canvas, they were driven 
through all weathers almost to the wrge of defitruction. The object 
was to bring the fish t o  market fresh, and SO long as this was accom- 
plished little was tliought of hardships, perils, and discomforts, which 
it is difficult for one to imagine who has not had tho experience of con- 
tinually forcing D pamago a t  sea in a small and deeply-laden vessel. 

Even at  tIie present time, a t  least a s  late a t  1880, essentially the samo 
system mas carried on from Hull and Grixnsby j a limited number-mx- 
where from ten to thirty-vessels mould combine interests and form a 
fleet, which frequently would be all the property of one firm. These res- 
sels mould, as a rule, all share alike, and t h e  smacks took turns in carry- 
ing the catch to port, tho admiral’s flag being transferred to some other 
craft when his “ turn77 came to go to market. A flecat of this kind is 
called a ‘‘ cutter fleet ” iu distinction from the L steamer fleets,” which 

1 Sometinies tho crew of tho  cutter which receives and  carries the fish to  market 
pack jthe cargo in bulk, putting ice amoug tho iish, as on the single-boaters, rathcr 
than to use boxes. A fleet, therefore, which sends it,s catch to  market by one of its 
own sailiug vessels ia oflen colloll a bulking fleet,” because of this system of pack- 
i n g  fieti in bulk. 
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are much larger-numbering from seventy-five to, one hundred vessels 
or more-and are atteutled by several ketch-rigged screw stearners, 
called steam cutters, whidi carry out a supply of empty boses for the 
fleet, to take the place of those filled with fish, also provisions and let- 
ters for the fishermen. But their chief work is to carry the fish froin the 
fleet to tho port where they are to be landed, geuerally Loudon, Grimsby, 
or Hull. 

6‘ One of these cutters is generally arriving every day a t  the fleet, and 
the fish which has beeu caught by the smacks, and has on board of 
them been packed in boxes, is trmsferred or ‘ boarded’ in  the smacks’ 
boats to the steam cutter, with which she then goes back to her port of 
discharge. 

“Single boats also are in the habit of transferring their fish to these 
cutters if they chance to fall in with them, and if the cutter has room, 
which is usually the case, the steam cutters charging so much per box 
for carriage. 

“The smacks emgagecl in ‘ fleeting’ remains at  sea for periods vary. 
ing from six to eight to ten weelis, when they return to their port to re- 
fit. From Yarmoutli there arc about six hundred and severity smacks 
engaged in ‘fleeting,’ and from two hundred to two hundred and fifty 
in ‘single boating’ i n  the winter, and in tho suininer nearly all are en- 
gaged in ‘fleeting,’ and from Gritirsby thero arc about three hundred 
engaged i n  6 fleeting’ anti one Iiundred in single boating in summer, 
but none of tliern go fleeting in wiutur.” 

Tho saiiie iiecessity exists now for getting the fish to market as soon 
as possible which led to the hard driving of the sailing carriers, and 
probably no vessels in the world arc forced harder in all weathers than 
thesteam carriers whichnow atteud upon the North Sea fleets, aud which 
rarely fail to make their passages froin tho most distant fishing grounds 
to Hull, Grirnslry, or London, in from thirty-six to forty eight hours. 

A writer in Land and Water, wlio niade acruise iu a Nortii Sea trawler 
i n  December, and returned to port on a steam carrier, gives the  follo\v- 
ing acconut of the passage, wiiicli vi11 convey a good ideaof tho condi- 
tions under which these vessels frequently make their trips to or from 
the fishing grounds : ‘6 I t  is itupossible t o  c o n ~ y  even zt general idea 
of the journey back without entering iuto an amount of nautical detail, 
for which I h a w  not time. Tlio present age is certainly remarlrable for 
earnestness and zeal in most official men; but there was in tlie dear, 
good, clever, brare, old man mho brought that ressel home an intensity 
Of devotion wliicli i t  was positively refreshing to obserre. I le carried 
sail when the sea waslied all over the ship, and every now and then 
came down in deluges iuto tho stoke.hole, all but extinguishing the 
furnaces. A s  to the little cabin, in which we were supposed to live, it 
Was literally drowned, hardly a dry thing being left in it, and the little 
stove being almost instantly extingnislied every t i m  it was lighted. 

I Report t o  the Board of Trade on tho s p t m n  of deep-sea tru.v-1 fishing, et,“. 
----- 
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A t  one time I thought to go in for the luxury of dry boots, so I put  a 
pair before the fire ; but  in a, few moments after a sea struck’ua, and 
when I looked down the companion agxiu I saw oiie boot jarnrnetl up- 
right, a t  the foot of the ladder full of water, and the 0thc.r gaily career- 
ing a11 over tlrc. floor upon the bosom of a festive wave, wbich had floated 
up  all the srn:~ll gear and soallecl furtiitnre, arid was t8hen engaged 
sp1:isIiiiig tlie table uiitlei-neath. All this time tho good slripper iiercr 
mearietl for a niomeirt, and never left the deck excvpt for a few seconds 
to sIIiLtcl1 :L moiitlil’iil of food, or a, drink of cold, creamless tea, which 
mas his only bwerngc; biit f o m  (1 the vessel through tho heavy bea 
with steaiii and s:d c~mbiiictl until lie carried away the gaff, and  then 
with strain alone, until ho brought us safely, i u  wliat wen he owned to 
being 6 coarse weather,’ through some of the most dangerous and intri- 
cate chaniiels on tlie coast, aud finally rraped tlie rowml of all this  
great labor and anxiety when he heard from his einplogers that liis 
cargo was in time for market,, a u d  that they were pleased with his ex- 
ertions.” 

In regard to the system of fishing pursued by the Grimsby trawlers, 
Mr. I\.ludd writes as follows under date of April 29, 158 2 : “Our vessels 
fish in fleets principally in summer, ant1 one or two fleets continue all 
whiter. A fleet of about one hundred and fifty smacks are attended 
upon by four or five steam carriers of 330 to 150 tons register, tifty to 
sixty horse-power engines, which carry their fish to market in ice; so 
that the smacks carry no ice; they [the smscks] g o  on the grounds for 
eight or ten weeks’ fishing, tlien come home for a week and off again. 
This is the most profitable system of fishing. 

‘6 Steam trawling is a great rage jus t  now. I helped to form a cow- ~ 

pany lmt  year. We have two boats which have been a t  work threo 
months with fair s u a  

Steam trawlers, as a i.ule, go on the single-boating system, generally 
carrying on their operatioiis within 20 to GO miles froin the land, from 
which distance thej7 can easilF reach the markets while their catch is 
in good condition. Sometimes they act in the capacity of carriers and 
trawlers, too, fishing in a fleet, tho protluct of which as well as their 
own catch, the? tako to market. It may bo explained in this  connec- 
tion that it sometimes happens that sailing trawlers can (19 little fisliiiig 
for several days a t  a time, because of a continuance of c:tlm weather. 
On such occasions tlie steam trawler firids her opportunity, anti by the 
ti1110 that the fleet gets D good day’s fishing she may have obtained a 
large catch herself, which adds materially t o  the income she may derive 
from t h e  carriage of fish. 

‘4 When single boating,” writes Dunell, C (  they often averago $60 
per week in their gross catch. During tho summer they act as car- 
riers to D large fleet of sailing smacks. After being out about a, week 
ther will catch S.40 to SGO worth of fish themselves, and a t  tho same 
time bring in 8 cargo in boxes from the sailing fimacks, This arrauge- 

A. We are going in for four more?’ 
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meut is found lucrative to the company and a great advantage to the 
sailing vessels, as i t  insures tho fish beiug delivered ‘iu good conditiou 
and obviates the necessity of the sinaclis niakiug long voyages to and 
from their port, often with contrary winds. The advantage of this 
system to that of Laving steam carriers proper, is, th& in the calm 
weather, frequent in summer time, the smacks can not work their trawls, 
so that t h e  carriers having no fish to take must lie idle, their resource8 
IInemployed, and their ice running to waste. On the other hi1nt1, the 
steam travder is enabled to work without wind, and may catch Bsh 
which will be, perhaps, additionally va1u:ibls on account of the en- 
forced idleness of the other vessels.’? 

Higher prices can generally be obtained for fish which are takcu to 
market by the steam carriers than for those brought in  by the single 
boaters, though this is not au invariable rule. 

It may occasionally happen, according to the report to the Board of 
Trade, that smacks fleeting are obliged to keep the fish OLI board for 
several days on account of t h e  rough weathei preventing their beiug 
Conveyed to t h e  steam cutter, and as the fleetingvessels do not carry ice1 
like tho single boats, i t  is quite possible, under such circumstances, 
that tho fish may arrive i n  inferior condition. One witness stated that 
be had lrnown salesmen to fill the steam-cutters’ boxes Kith fish out of 
a single boating smack in order to enhance the price. 

The fleeting system is preferred by the owners, though the Gsliermun 
are in favor of single boating. It is claimed that the fleetiug system is 
Wore profitable, that it is a necessity for the omners that the returns 
6hould be not only quick and large, but subject to as little flUCtUtltiOU as 
possible. Whilst, however, ( (a  iliffercnce of 30 per cent. in tlie returns 
m:iy make e difference to the owner of a fair profit or e decided loss, it 
oiily makes to tho man sailiug on shares a reciuctioti of, say, from 2 2  to 
%1l%. per meek, a n d  to the man 011 wages i t  makes no dieereuco at 
all.” Therefore, i t  is not, perhaps, to be wondered a t  that the fisher- 
lnen prefer the system of singlo boating, and that sereral oljections are 
urged by thorn against fleeting. Chief amoug t8hese objections are the 
hard and perilous work of 4‘ boarding” the fish, and the much longer 

The Duke of Edinburgh, in  his excellout paper on tho Sea Fisheriesr 
QtC., gives a graphic picture of tho  dangers iucideut to boarding fish 
8s carried ou under the fleeting systein, which 110 concludes by sajiug : 

“No oue will deny tho great importance to the owiiers of smacks of 
Getting their fish to market in a salable condition, but they are bound 
to effect this  object without exposing the fishermen to dimgars, such a5 
1 have above indicated, bat against which no means of prevention 
have, as yet, been devised or adopted. I have alluded to this subject - fiere as an illustration of the risks of a fisboriuau)s life, anti cixu not 

it without expressing my opinion in fiLvor of e careful and search- 
g inquiry being made on each occasiou ou which it fivhiug VCSSd re. 

ime that thpy are obliged to be abseut from home. 

Bull. U. 8. I?. 0.) 87-23 
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turits to port having lost any of her crew whilst a t  sca. This inquirr, 
i t  seems to me, should be concluctetl by a competent authority, whose 
duty i t  would be to satisfy hiIuselE and place on record the Innnncr i n  
which tile life was lost, whether by one of tliese preoeiit:bblo causes or 
not. For, a t  present the fact of a lifo being lost a t  sea is tlie only 
record which exists, no matter horn i t  occurred.” 

‘6 To sum up the aclvautages or otherwise of these two systems,” s a j s  
the report of the Hull investigatiori, ‘‘ we are of opiniou that the ‘single. 
boating’ sxstem, whilst insuring to the nien less hardship aiid possibly 
coudiicing to  instruct them iu  a more perfect kuowledgc of their busi- 
ness as fishermen, is also productive of a great waste of fish. The 
fleeting sgstern, 011 the contrary, is c:rlculated to secure a more regular 
and continuous supplg in a fresher state. We are not inclined to at- 
tach much jmporbiice to the argument that in ‘ single boating’ there 
is less danger from the congregating together of a number of vessels. 
We have i t  in evidence that a great iiuwber of ‘~iugle-boatiug~ vessels 
are found together, a i d  we are of opiuioii that the fact of their theu 
sailiug each a t  his own. mill without the regularity insured by acting 
in  concert, as in a fleet, is of itself au increased dauger. A siugle 
boat getting mixed up with a fleet woulcl hare a similar effect. The 
danger of collision to these vessels has becn shown by numerous wit- 
nesses to occur chiefly in fine weather and in the daytime, not owing to 
circumstaiices connected with ‘fleeting’ per se, but to a habit amongst 
the skippers of visiting one auother in such weather wlieu trawling 
cau not bo carried ou for waut of wiud, and leaving their smacks iu 
charge of tho boys. Tho same rosults may ensue when fmo or more 
single boats meet together under similar circumstances.” 

0. CARE OB FISH, “ BOARDING” FISII, ETC. 

The various kinds of fish taken in trawls are classified under two 
general heads of “prime” and “offid,” while all other material, such as 
invertebrates, radiates, etc., receives the name  of ‘‘ scruff” or “sculsh.5 
4‘ Prime’’ fish are the choicest varieties, which bring the highest price iri 

market, such, for instance, as the sole, turbot, brill, aud dory, while 
cheaper and less desirable species, such as haddock, gurnards, plaice, 
flounders, skate, etc., are called ‘‘ offal.” 
“ Itecl mullet must be excepted, I iowe~er , ’~ says Holdsworth, ‘4 for, 

although not strictly coming under the head of ‘prime,’ tliey are what 
the Billingsgate salesmen look upon as  ‘ West End’ fish.” 

Tho fish are dressed, sorted, and packed away as soon as is practica- 
ble after the trawl is taken up. As has been stated, the fish fall on deck 
from the cod-end iu a slimy, struggling mass, and, if there be any sea, 
they go scurrying and sliding from side to side as the vessel rolls back , 

and forth. The fishermen use ordinary clasp-knives, or what aro ut+- 
ually termed “jack-knives,” of a large Bize, for dressing the catch, each 
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Lnau being provided with one of these, that i o  carries iu liis pocket 
when not usiug it, aud which he employs for vnrious other purposes 
for which a knife may be required, sucli as filling his pipe, cuttiug rope, 
etc. Dressiug fisli, so fibr as mo liavc hail a11 o1)portnnity of obserriug 
it, is carried 011 in a primitive way, diEering very much froin tlie elab- 
orate methods employed by American fishermen. The inen either staud 
in a stooping position, pickirtg the fisli up from tlie deck, or else sit 
down and grab whatever comes first to their hantls as the fisli are cur- 
ried back arid fortli wlieii tho vesst.1 rolls. The fish are simply evis- 
cerated, such as are dressed, for it oftoii happens thatl, wheii ‘i boxing,?’ 
certaiii specics are not oveu gutted. If it be a round tis11 (thnt8 is, a 
cod, haddock, etc.), a slit is made in the belly, the viscera pulled out, 
and tlio “poke?’ cut off wliere i t  joins tlie gills. If a flat fish, i t  is 
cut across on the upper or dark side of tlie abdominal cavity, and the 
intestiues are pulled out with the right hand, the operator holding 
the fish by its lieail i l l  his lefb hand. The fish are pacliod in the boxes 
with tho mhito or bully side up, :tiid tho slit does iiot show, whilo aiiy 
blood or water t h a t  may be in i t  will escape. As tho fish are drcssccl 
they are sometimes, though not always, rouglily sorted into the grades 
of priine aud ofEd, but more attention is paid to tho culling after tlie 
whole have been mashed. Up to this poiiit there is little difference 
in the nietliods employed on board of either the single.bonters or ves. 
eels that are fleeting, escept i t  may be 011 trawlers like those froin 
Brixhkm, the catch of which is rarely dressed at all, but ta1;cn ill  aiicl 
landed in small baskets. 

If the vessel is singlo-boating the fish are, as previously meiitioned, 
6towed iu bLllli in pens or “ pOulldS” rrlado ill tho hold by shifting or 
adjustable bolkheatls. Tlie prime fish are generally kept separate. 

If, however, the vessel is fleeting, the fish are disposed of in a very dif- 
ferent manner. As so011 as tli ey are dresscrl arid washed, a nuniber of 
empty boxes or 6‘ trunks” are taken on deck (each sinack always has a 
supply of those), and the fish are carefully packet1 in them, accorilirig to 
grade, after which a string is tied across the top openiiig, to prevent 
the contents froin fitlling out while being trausshipped. Each box is la- 
beled wit11 o woodon tag, on mhicli is the name of the vessel and h a t  
Of the salesman on shore to whom i t  is consigned, mhilo a noto or dupli- 
cate bill of ladiug, showing tho nurnbcr of boxes of each hind of fish 
going froill the smack, is made out to send with the shipment. Tlie 
fish are now rea(1y to be taken on bnnr.1 of the carrier, near which the 
whole fleet of smacks has gatliered in t h o  ineaii time, numbering, if i t  bo 
a “Steainer” fleet, unywliere from sc!pc.iity-five to one hundred nut1 fifty 
J‘esscls. The operation of ‘( bosrtliug,’ or  fcrryiiig” the fish from the 
Catclier to a stealn carrier has beeii s o  graplrically described by a cor- 

6pondent of ‘‘Imid and ’\f’atCr,” tli:Lt 1 c:w do 110 better than to quote 
here : 
“Tho boat is theu lauiichod omr the side, no matter how heavy the 
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sea may be,’ and the necessary number of men, generally three, j u m p  
iu, and their iuates on board hand them down tho boxes, which when 
full weigh about one hundred-weight each. Sometirues there are very 
few boxes to go, or in  certain cases none at all; a t  other times there 
may be as inany as fifteen or twenty, or, in the event of‘thc sriiack hav- 
iitg been unable to send any for a day or two previously, thcrc may 
occasionally be more, but this is not very usual. The boat is then 
towed behind the siuacli with a painter of about 10 fathoms in length, 
and the sinack makes sail either ahead or astern of the steamer, or 
soinetimes round and round until she has got it into such a position that 
tliey are liliely to bo ablc to rcach by thciiisel.ces, wlieii she lets go and 
they make their own way with oars. The whole of this proceediug is 
little short of wonderful; i u  fact, it is impossible for any one to under- 
stand what these ineii can do with tlieir boats without seeiug it. A 
common, awkward-looking row-boat is first puslied orer the gunwale 
into a heavy sea, and almost boforc the fact of its having got safely in 
without being swam ped is realized, :I niau has somehow swarmed over 
the side and got on board, a tarn of the painter is taken round a belay. 
ing-pin on deck, two other men follow t h e  first, aiid the crew hand in 
the fish, the sex a11 t h e  time risiug a i d  f~llirig to a height of 15 feet or 
15 feet, aut1 not one of those eiigsged appearing to take tile slightest 
notice of it or in auy way betraying the siiiallest co~isciousiiess that 
there is a sea at all. Tlieii the towing with a long rope, which I have 
never seen before, is most rernarliable, aiicl the eEect of a number of 
vessels running clown to gethcr towiirds the carrier, each every now and 
again on the crest of one wave wliilc its boat is on tlie crest of tlie next 
and the long painter is taut in tho niid.air between, is something quite 
be~oiid out's ordinary experience, and  f o r m  a rather interesting study. 
The quietuess, too, with wliioli they knock about among each other in 
a heavy sea is somewhat instructive, no special lookout or sgmptom of 
anxiety being anywhere apparent, aiid yet all giving each other clear 
berths and 110 collisions happening. Verily, great is the coiifitleucc in- 
spired by real knowledge and constant practice. And now the hoats 
approach the carrgiug ~essel, tlic men in them sing out, ‘Let go!’ 
those 011 board reply, (All gouc!’ and theii the rowing bcgiiis, and up 
and clown they go on seas so heavy that every now aud then they are 
lost to sight for an uncomfortable length of time. A t  last they ap- 
proach the vessel, aud though to an uilaacustomed eye i t  ulight be sup- 

* “This work,” writes t h e  Duko of Edinburgh, ( (  is carriod on in almost all abates 
of weather, snch is tho irnportauco attached to  tho imlricdiato dispatch of tho fish that  
the men never seem to think of tho possibilityof clangor to  thomselvcs. I have $card 
of B tr?mler’s boat, x-itb its cargo and crow, being actually lifted by e sea to tho dock 
of a carrier and thero loft. 

‘(III tho oxcitomoiit aud etriigglos of I )  largo numbor of theso tiny boats, oach of 
which ie atriving for the first pli~co, or in tho subsequent endeavors to  roach their O \ V ~  

wesols, nccideiits arc uecewarily of froquout occurrouco, too oftau attoudod by lose of 
life.” 

~ _ I _  __ __I__- -.- 
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posed that they niiist be swamped in corning alongside, they come on 
all the same, not even liceping a lookout, so far as oiie can observe, but 
running in every direction full tilt onto the ship, and :LS each boat 
tonclie~, a Inan watches h is  cltancc, 2nd just when the boat rises takes 

Iiolcl OF the rail ant1 swartns 
up over i t  and fairly tumbles 
on the deck, lioltling oitc end 
of tho long 1)ninti~r i n  sonic 
way, either in his li:inds, nntler 
an arm, or sometittics i n  his 

, 

FIG. 22. BOARLJJKG Frsr i .  

He piclrs himself up  at oncc, ruslies on to the shrouds 01’ to a bc1:iy- 
itigpin, takes a tnrn, and sings out, ‘All fitst!’ and then one of his 
mates in the boat, ~ ~ 1 1 0  has I)CCII paying out, hauls sliort on tltr pilinter 
until lie gets abreast of the waist of the ship OP sotito other 1)ill.t that 
may be rxcant; tlic rncn in tho boat irntnciliiLtely h n c l  ul) the boses 
one by one, their own nian receives them over the rail and tosses tliein 
on deck, then puts his delivery note into a basket in the gallcy, :tiit1 his 
work is done. It is the business of eacb smack to tlelirer her owt) cargo 
on the tleclr, and no help is given for the pmyose, not even iii tlrc stn:~11 
~iiatter of making fast a painter or liclping in :I trntili, :intl the sltort 
tinlo occupicil in the operation, ns wcll as tlic app,zront certnittty and 
safety of the mliole proceecling, are, to s;ty the least, twrprising. Indeed 
i t  seeins little sliort of mir:icnlons tlint in  a sea with a rise nni l  fd1 of 
quite 10 feet some eighty or niiiety ope11 boats sltonld be IanncIied owr- 
board, mannet1 and lontled, towed :ind ronwl a considerable distance, 
broug1it alongsiilo a T’OSSCI, unIoatIet1, brought back, and hoisted on 
boarcl again without a sitigle accitlcnt, r e t  I S ~ W  this done viitltont any- 
tliing approaching to a misatlventnre, :and li.oni the general bcnring of 
all concerned I could observe that  there w:is no ansicty wlintever on 
tbe enbject.” 
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Notwithstanding no accident occurred on !lie occasion referred to 
above, iLUd although the fisheruien exhibited no anxiety, i t  is ncvertlie- 
less a fact tha t  the ferrying of fish is accompanied with a great deal 
of‘ risk and peril, and it not unfrequeutly happens that  men are drowned 
while engaged in this service. Concerning tLis t h e  following report 
was uiatle to  t h e  Board of Trade: LbDuring t h e  progress of the  inresti- 
gations held before us  i t  was repeatedly sl~owii that this operation of 
‘boarding’ the fish is coiidacted without iegaril t o  order or pgstem of 
any kind whatever. So soon as the stcwii cutter a r r iws  at the fleet. 
each siuaclc hastens to sent1 its boat dongside first, to fetch stores, let- 
ters, etc., and empty boxes for f‘iituru 11s ., aii t l .  again to load the  fiill 
oiies on bomd the stcarii cutter. The aui:lciis hail i i p  close to tlie ,ctcnm 
cut tcr, sotne oil oiic tack :i i it l  soiiie on t l iu  other, tlroppiiig tlieii I u i t s  
aloilghitle ;IS t11c.g 1)ilhS alicad of Iicr, wliric t l i ~ ~  lily to, wiii tirig to 1tic.I; 
u i )  their boat ngniii. 11:iiiy l iotits 1)s this tijcal)S gt’t coiigrrgated illoiig- 
sitle tlir steam cutter a t  the siiiiiu tiare, a i i t l  n htiuggle eiisiie~ ;IS to \ v l io  
s l i i i l l  iinloatl his t i d i  first. The resnlt is that  h a t s  me fiqucwtly 
sn::isliril ;inti sonietiincs c.:iptizctl: owasion;il i~ ~11tiiiI111g loss of lile to 
tlie Ir:intls i i i  tliciii. Sonic of tlic siiiaclw also arc iu the hubit of I nii i i ing 

so close to Iliese boats tliat ;I w a d i  i s  l~rodiicetl, wliich iiicrcuses tlie 
claiiger. Iii tlie Uull and Griimby fleets the  iiieii who uiaii the boat:s 
tliscliarge tlic bows  outo tlir tleck of the stcauier and thcii geiierally 
loactr them into t h e  hold, wlierc? the stmuier’s crew stow thew awiy, 
assisted by a certttiii numbcr of sinaclc hands, who are  paid a gratnily 
for this work. In LIewett’s fleet i t  is the rule for tlic boxes to be placed 
only on the deck of t h e  rstearner by the boat’s crew.” 

I t  rnay be mentioned liere tliat attempts hare been niacle to  devise 
sonic other mcaiis for transferring tlie fish from tlie catcher to the car- 
rim. A sketch was exhibited in the  British section a t  t h e  Intern~itioual 
Fisheries Exhibition at Londou, showing how the transfer could be 
macle by tneans of an endless rope working between D fiinack and a 
carrier, tlic fish boxes being tied to  the rope, and piilled on board tlic 
steamer through the  water. Laboring under the mistaken idea tha t  
tlie bcani.trnw1 fislicry is carried on in Aniericau waters, Mr. John Bland, 
of London,wlio, i t  \voultl appear, is the deviser of this scheme, addressed 
a lct trr  to the Presiclent of the United States, i i i  wliicli, after spcski~rg 
of‘ tlie i1angc.r attending the ‘6 boarding” of fish, h e  tillies occasion to 
say : “I woald suggest tliat at D distance of GO or 100 yards the collect- 
ing steamer throw by rocket a slight line to the sinaclr. By means of 
this line tlie sniaclr woulcl draw to  itGelfan endless rope, t o  be arranged 
o w r  a loose block G or 8 feet, above the  clecl;. A box or barrel of fish 
woiiltl be :itt:ialied to tlic lower part  of the rope by means of n simplo 
hook, then clroppccl overboard, ant1 drawn to t lie ste:mer by steatn- 
power. A few ininutes iinrnersion woiilcl riot 110 tlic slightest hnrin to 
the boxes, and as tlie water wonld support tlie greater par t  of tho 
weight, dozeii piicliages of fish might lie nttilched to  tlm rope at .the 



same time, witli a short distance between them, say one box for every 
G yards of rope. Cy tliis means I believe the cn8tch could be tritnsferred, 
day or night, a id  iii :diiiost all weatlicr, wit11 a teiith part  of tlic present 
labor, and 110 risk to life or boats: as quickly as t h e  steaiiier could Iiaul 
the  boxes u p  her sides. A supply of empty cases could be scut to the 
smack in t 110 S;WIC iiianiiw.” 

Whether tliis plan vi11 be found feasible or not it is cliflicult to say. 
Wo could not Ienrii that  any practical test of i t  h:is been iuacle. But 
the difficulty of keepiiig two \TSSC~S : ~ t  the proper distitllce to \ ror l~  i i i  
a he:rvy seii witliotit h i g e r  of collisioii \vonltl ~iriclncstion:~bly b o  found 
very great, :iii(l tlicii only one conld work a t  ii titile, wliicli \ronId bo of 
sinal1 eoiisqiiCiiw wlien Iiuutlred others mere waitiug to discharge 
their fish. 

I n  a relI~ilrlt>lbly brief space of timc tlie ste;iiii<:r’s clcclc is fillcti w i t h  
boxes, which a s  fast :IS possible  re bciiig trnnsfewetl froin the tleclr to 
tho liolil, tliis transfer boiiig actively condactctl by tlie carrier’s crcm, 
who are soinetiincs :issistcd by the Inca from tlie iivliiiig S I I I ~ L C ~ < S .  l<,icli 
steanicr 1i:is a coinp;~rtineiit in wliicli enougli ice i s  cnrrietl to preserve 
tlio fish. This place is c;illetl the ‘‘ ice Iionsc,” :xiid i s  couiicctetl w i t l i  
the niaiii hold-where the f iu l i  are stoweti-by :I hole i i i  tlio bnllihead 
\vhicIi c:tii I)C ol~eriett arid c~oscd as reqnirctI. !\.’~iilo part of i ~ i c  
steainer’s CY. jv are busied i n  passing cloivii :ind stowing tlic ( 6  trniilis ’7 

of fish otliers arc lixrd a t  worli coiircrtiiig the blocks of ice into fiuc 
particles, and when a tier of boxes have bee11 stowctl iii the liolcl a 1;i~er 
of fine ice is thrown ou the111, 2nd SO tho ~ o r l i  goes 011 until tho lioltl IS 

filled (if tlierc be fish eriougli) with alteriiste Iaycrs of Gsli ani1 ice, a 
few basliets of the latter being t l i r o ~ i i  011 top of the last  tier of boses. 
Over ali is laid :L cloth, arid then the hatches are closed and sec~irely bat- 
toned do\ \~n* 

In the incan tiine tlic confusion, incident to getting tlie fish on board 
and t h e  cliaiB~ig of the sniacliineii who crowd the steainer’s tlcck, has 
ceased j niost if not :ill of tliu b o a t s  Iinvc retnnied to tlicir rcsprctivo 
resscls, which iiiny iiom be seen strctcliing off together in  obetlieuco to 
tho :idtniral’s L‘ s;iiIiiig sigiial,” while the carrier’s bow is poiii tctl for port, 
S I I ~  no time is lost in getting all sail set  tli:Lt she will carrj7, for 110 efiort 
is spared t o  increase the sl)ee(L1 
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market by  a gang of men, who take the trunks of fish on their shoulders 
and Iie:~ds, aucl passing in siiigle file back and forth over gaug-pleiiks 
tliat stretch across the  decks of barges, or pontooiis, form ouc of the 
most pecnlinr and grotesque processious one ever has the opportnuitg 
t o  see. By some dock regulation, or because of a laclc of sufficient 
tleptli of mater, the steatn carriers are prohibited froin corning aloiigside 
of the pier, upon which the market buildiug stands, to discharge their 
cargoes. Large pontoons are iiioved in front of the niarliet, ani1 to theso 
the vessels m : k e  fast, so that  t h e  fish must be carried a tiistnnce of 
75 to 100 feet! or more. Gaiigw:~ys of l)l:iiili are laid from tho steamer 
to  the pier, but  as these are often unprotected by railings of any kind, 
it sometimes happens that  one of the fish porters falls irito the river, a 
mishap which is liable to havo fatal c o n s ~ q t ~ e ~ ~ c e s .  Gut siiice i t  is tlie 
business of those bringiug fish to  Billiirgsgato to ‘‘ malie their O\TII 
roads,” less attciitiori is p:ii (1 to safety tliaii ~ o u l d  seem desir;tblc. 
Noth\T.itlist;Liicli~g a n  occnsioiial accident the woi.1~ goes on r igo rons l~  
uutil the whole c:wgo is Iniidctl, ; ~ u d  the  carrier is ouce inore ready to 
proceed to sea in quest of the 6 ‘  fleet ” die attends, :~nd to brave again 
the perils aiid cliscoinforts ol’a passage to and Erorii the  North Sea fish- 
ing gronnd~. 

3. Selling jish by nucfion.-The great gong striking the hour of 5 in 
tlie rnoriiiiig announces tliat tlie s:rlesuien of the iriarliet are to begiu 
l~usiiies~, and with a liurry-scurr~-jng rusli t h y  reach their desks, 
surrounding which are a iiuniber of lorn beiichcs or tables, upon whicl! 
are placed tlie fish that aro put  up a t  auctiou, sold, and speedily cleared 
a\vay to give place for iiew stock, this process being repeated orer antl 
over again until the  sale closes. As f:mt as the fish arrive iu Billings- 
gate, after tlie day’s sales begin, they are rapidly disposed of at anc- 
tion,’ the salesnieri using their long account boolrs, instead of a ham- 
mer, to  knock down the goods. One can not imagine a more novel 
sight than caii be witnessed liere in the early morriing when busiiiess is 
at i ts  full sming, the porters rushing liitlier and thither with packages 
of fish oil their heads, quite regardless of a l i o ~ n  they mayjostle or be- 

_-____ __ - - ___ - - - - __ - 
‘ I  Tho auction,” hays a writer i n  (‘Tho Fisllclies of lhc World” [pnblislied by CUE- 

sc-ll & Co.,  Lonclon, I8!?3], “ was formerly conducted i n  Dntcli fashion, NO called; tlio 
prices sinking till t h y  reaclied t h o  lcvol of some one of tlie pnrchasers, who m a s  not 
allowed to iiispect, cxccpt in tho most ci~rsory~mnnncr, the bargaiu ho \vas t ry ing  to  
secure. Nowadays most salesrnon arc licensed auctioneers, and the goods arc qiiicltly 
knocked down to tlie purchnsers in tlic nsnnl manner. Solos, plaico, fresh haddocks, 
skate, ctc., aro sold in  ‘ trnnlrs,’ but cod and ling by tho score or half-scoro. Her- 
rings aro sold on the vesscls alongside by tho Iotig Iinndred, a rory long Irnndrecl, for 
i t  cxcceils tliat rinniber by thirty. Eels arc also sold fm tlio most part 011 tho Dntoh 
boats which bring them, and sprats arc sold 011 board tho vessols by the 1)usIicI. 
Sslntot~, saltnou trout, and sonic of the liner fish aro rrold by privatc contract.” 

Tho arcragc wholcsalo prices, as stated by a lcadiug salesman of Billiugsgato to 
Mr. R. W. Duff, M. E’., are a3 follows: Sole, s:Llinon, brill, gray mullet, John Dory, 
whiting:. and eels 1s. (equal to 34 conts) per ponntl; ltarldocli, sprats, cod, horring, 
cod fisb, plaico, ling, and Iialrc bring an averago of only 2d. ( 4  cents) per pound. 
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daub, for no one stands on ceremony, and politenesspan not be observed 
in the midst of a pushing, surging crowd, every individual of which 
seems to thiulr only of the business that he is intent upon. 

“The only  omp par is on,'^ says Sale “I can find for the aspect, the 
sights ant1 sounds of the place is-a rush. A rush hither mid tbitlier 
at helter-slcelter speed, apparently bliiidly,. apparently without motive, 
but really with a business-like and engrossing preoccupation for fish 
and all things-fishy. Baskets borne on the shoulders of the f h d b i ) z i  of 
the place slriiri through tlie air with snch rapidity that you might.take 
then1 to be flying-fish. Here is a8n animated salmon 
leap. Slant1 on one side! a shod of‘ fresh herring will saallow you 
up else.” 

On all sides may he hoard above the general din the stentorian tones 
. of the loud-roiccd salesmen, who perched on tlieir staiitls, and raispd 

somewhat above the heade of the hurrying cromil arouud, shout tlieir 
calls to attract bnycra. From one we licnr the cry: (‘ Ilere, ya sole 
buyers, sole buyers, sole buyers, mho’ll have this fine truiili of soles 9 ”  
While a rival calls out: ‘( T h i s  way, ye liailclock buyers, come on bad- 
dock bupr s ,  give us  a n  offer for this  lot of fiue hadtl0clis.~7 others 
call €or ‘6 cod buyers,” plaice buprs,’’ etc., througli the wliole list, ~wr’- 
lisps, of edible BsIics, until the confusion of sounds is so great that a 
stranger can scarcely coinpreliciiil how business can be couducted utitler 
such drcumstaiices, and it would be impossible for one who has irot 
seeu it to form any conception of such a scene as may be mitnessrtl on 
any meek-day morning a t  Billingsgate. One thiug is inore remarkable, 
perhaps, tiinn anything else, namely, the inethod of bidding, which seeiiis 
pecnliar to the place, for though we tried hard to catch tlie sound of a 
buyer’s voice, or to detect a sign by which he indicated his bid, ive in- 
gloriously failed in every instance, which was rather mort8ifyiug when 
we were made awieru tliat the sharp.cyed or Ireen-eared salesnmi h i i  
received dozens of offers from persons in the crowd almost at cur elbow. 

As fast as the fish are sold th(Ay arerenro\wl by porters ani1 the vacant 
places filled by iiew materid until tlie sales end for tho (liby, Wlrile 
fish are sold at auctiou in Billingsgata, the systcin of selling by Dutch 
Ruetion gciieraIIy prevails in the inarkcts of the smaller ports where 
there are 110 liceiisod auctioners. 

((Oil tlie cowt tlie fish is geuerally bought b j  a buyer who is in direct 
commuuication with some firin at  Billingsgate, which acts as tlie buyer’s 
sales~i~an. At Billingsgate tho fish is either bought by tlie retailer 
direct, or by a iiiiddIeintiii, wlio is I~no \vn  i n  tlie inarlret as a ‘ boinarce.7 
Tlie ‘bonrnree7 fulfills ttic sitirio fuilotions i i i  the fish niarlrct w1iicIi t ~ i e  
‘regrater’ used to  tliscliafge i t 1  the corn marliet. Ire buys fish for whicli 
there is no iuiitietIiatu cleinancl :it the nioitrent, niid sells i t  ngeiii later 
011 ill the day. * * U u t  for his intcrwntion ntil~ty sinall retail 
~ ~ R ~ D S I I I P I ~  wonltI Oc ~’oroetl to attenil t I i c  1llil,i~Iiet a t  an Lour wlien tltvir 
~~ttcndance would be incoiivenieiit to tlieiii. Tlic 6 bomaree7 enables tlio 

Out of’ the way! 
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small costermonger to postpone his visit to Billingsgate till he has dis- 
posed of his purchases of the previous day.771 

Such’are some of the features connected with the sellirt~ of fish at 
Billingsgate. Elsewhere mention iu made of the methods of‘ receiriug: 
selliug, and shippiug of fish a t  Grimsby, which differ somewhat from 
those in vogue at London. 

3. .Fish sale nt Brizham-In the summer of 1883, while making a brief 
visit to Brixham, tlie writer iiad an opportunity of learning sometltiug 
of tlte methods of trawling, as pursued from that port. Siuce the tle- 
scrii)tioii of the care of fish, marketing, etc., which we hare giveti all- 
plies iriore particularly to the methods adopted by the North Sea fisher- 
mea, ant1 a t  the larger ports, it niay be of‘ interest to say soniething 
here of liow the bcsiness is conducted at Dr-ixham. The vessels em- 
ployed froin 13rixliatn are inostly siugle.tnastec1 cutters which fish not 
far from its harbor, tliougli ;I uomber of ketch-rigged trawlers. which go 
to the North Sea are owuecl there, a i d  for about two iiiouths in sum-  
nier a few Erixliatn bo:Lts fish o@ Tenby, iti Wales. With the exception 
of those fislting iu  tbe North Sea, each of’ these vessels cnrrx a crew of 
t1irc.c men arid a boy. The ressels fishing about hotue stay in harbor 
on Sunday, as a rule. They gerierally laud their catch every daj-  
usually in the moruing-sometimes twice a clay wlien the coiiditious 
are favorable. They carry no ice. As soon as the trawl is got oil board 
in tlie morning tlie vessel is headed for Brixharn, and all necessarj- sail 
is set. The fish :ire assorted and  packed in sinall baskets called “pacls,” 
of which there are two sizes, one holding about 10 or 12 pouiids, aucl the 
other double that quantity. 

I f  the weather is fiue the cutter heaves to outside the pier, the boat 
is got out, tlie fish pat  into her, and two of the crem take tlie G lot” to 
the harbor, where they land their cargo at the market. As soon as tlio 
fish are sold-sometimes before-the men return to their vessel that, 
in the mean time, has been jogging outside, arid mhicli immediately 
heads OB for. the fishing grouiid again. If the wind bloivs fresh this 
can not be clone; therefor9 tlie smack anchors outside, if the mind is 
off the land; otherwise she goes to Dartmouth, Torquay, or P1yinouth.2 

The baskets have the vessel’s mark attached to them, so that. they 
inay be known. 911 fish are sold at auction to the highest bidder, and ~ 

iiot at c L  Dutch ” auction, a8 a t  Grimsby, where the-first bidder takes 
‘The British Fish Trade, by Sir Spencer Walpole, lieutenant-governor of the Isle 

of Man, pp. B8,59. 
Sea Fishing on the SOnthWQSt Coast,” by J. c. Wil- 

cocks, which apprared in  the London Field of February 28,1885, the following state- 
ment was made relative to the Brixl~:im smacks going to other ports : ‘ I  Tlie largest 
number of trawlers dulivering fish at P1jnioiith cliiriug tho past week was a hiindred. 
Betvvcen thirty or forty of the vc~sels vere from Brixham, the whole of the smacks 
b~loiiging to Plymouth being a littlc iiuder soveuty in numbcr. Tho iucrease in num- 
bcr of vessels cleliroring fish at P1ymoutfi was owing to D strong east wind. At 
Brivhem the lnrycst i in~iber  of vessela delivering fish mas only thirty-five, a small 
Dumber for this important fishing port.” 

I U  a paragraph entitled 
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whatever is being sold. Tlic sales at Brixham begin at 0 o'clock a. m., 
atid coiitinue as long ;is fish arrive a t  tho niarliet. . 

Tliey :iru conducted I)y a number of SiilesIDeti, mho dispose of the fish 
as fast as i t  arrives, 16d. in the pouud being cliargcci for commission on 
sales, and dock fees. The p r i m  fish goes chiefly to London, offd mostly 
to country trade, the greater part of tlie conger eels fiudiug a market 
at Maitchester. A number of ~ o i i i e ~ i  were at \\Fork cleaning and pack- 
ing the poorer grades of fish, chiefly small hadcloclts, which are hawlied 
about the interior towns, while B sooicwh:~t better grailu \vas being 
paclied iu carts and wagoils wit11 ice; these, i t  was said, were for sale 
at Torquny. 
4. SILieZcls as a f i s 1 ~  ezadet.--~hic~(~s has of late grown into considornble 

importance as n, tnurket for trawled fisb, since i t  now lins :I, large fleet 
of steam trawlers. 

The following account of the arrival of* n fleet of steainers at tho 
Sliiclds fish niarlret, nmtl the s:tle and shiptnciit of their cargoes, is 
quoted froin tlie (Lontloti) Fish Tr,ides Gazette ~f October 17, 1835: 

'' Wlicii mild Septetiiber gives p1;~co to chill Oc,tober, arid tho List of 
'the hci.ririg bosta lies spread its bro\rn wjiigs : ~ i i d  tlisappcarctl, iiortli 
or SOllt l l ,  :LS the CiLSC I I I ~ I , ~  b ~ ,  thcn the steitni trawler Seetiis to  settle 
itself down to business, to ~~roiidly t d w  sole possession ,once tnoro of 
the fish qo:iy n t  Shields, ,just like soiue pilrty wlio hail bccn bewiltlcrerl 
and iiiirassed by sutntner yisitors and \ T ~ S  right glatl to get rid of them. 
There is a we:dtii of ail tlist is picttirt:sque in the herring fleet, its 
toilers, illid their doings; but t'ho s t e m  trawler, in full winter \Tiger? 
gives yoit a picture that is thrilling-one that serres to malte sou  
totally oblirious to the keenest blast from the North Sea mlioii you 
have Rcreweil 1111 the couriljie to steal froti1 bellcat11 the blill~kets and  
venttire down to the low lights in  the early moniing. A befitting corn- 
panioii pictnre is to be hac1 iu the scene 011 the  qnay after the fish is 
landed, and salesnieii are bawling tliemsolres I I O H ~ S O ,  whoti big con- 
signmetitti are bc$ing hurried a\vaj7 ant1 fishwircs :tro i n  full tongue. 
Being anxious to 1001; 011 the  scene as o whole, from beginiring to end, 
the writer the other inoruirig found l~iiiiself shortly after G eni1e:Lroring 
to xeczlre shelter from a biting sua brevz~,  uiiiler the lee of :L pile of 
casks ~ i i d  boxes, beneath a huge slied, mliicli scrros iLS dispatching 
department to tho \-a,rious dealers. There \res little astir that iutlicated 
the seetie of life and bustle which 1 ~ 8 s  soon to follow. Everybody 
seemed to be bout on slielter like myself, and the spacious boardiug of 
the qua37 \V:I,S tenanted only by awlrmnrcl lorries lyiiig lieru and tliere. 
EvcintualIy, there was a movement of 0110 or two iadiriduaIs, who 
loolied as if something to do W O U I ~  COUN ;IS R relief, towards the ex- 
treme end of the jetty, whicli rrachcs out into the river and gives i l  view 
dowii the Iiarbor nnd out to spa. There they stood, Iiands tliriist elbow- 
deep into their pockets, and, sucking rigorously at local twist tobacco, 
gazed out onto the waters. 6 WIiat's tho mattor with tliose fellows?' 
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I asked of a neighbor. ‘They’re only looking if anything’s coming,’ 
was ihe reply. Presently, signs of animation amongst the group drew 
others along, myself amongst the number. The first trawler was in 
”the offing. However, there was some dispute on t h e  point. ‘I tell 
yee it’s not the --: says om. ‘It’s the tug --,’ suss another, and 
so on, until one ancient looking individuai, mho pits his eyesight against 
the younger of the crowd, exclaims, ‘Jt is the --. There’rj her der- 
rick. And there’s her beam.’ The object of dispute seemed some 
miles away. I watched her for some half hour, growing larger and 
larger, now sinking to all appearances in the water up to the top of 
her funnel, then riding in bold relief on the ‘top of a wave. Several 
others had been sighted in the meanwhile, nnd all mere voted trwwlers. 
The first one seemed bent on getting first to the river, and again and 
again huge rolls of black smoke came from her funnel, mingling with 
occasional puffs of steam which rose from licr valves ns she lifted to 
the seas, these demonstratious of activity bringing forth the remark, 
6 Ee’s firing up, anyhow..’ A t  length she came between the piers and 
into the smooth water of the river, and with her paddles slowly dab- 
bing the water, drew alongside the quay. It was low mater, and from 
the quay above an over-all view could be had of her decks. Her black 
fuunel was powdered like a wedding cake several feet upwards, where 
the spray had struck it and left the white salt hard baked on. The 
last shot had evidently been a good one, for the sorting of it up had 
not been completed. Several of the hands encased i u  oilskins, and 
looking like ydlow lobsters standirig on end, were busy putting the 
cargo to  rights. The fore-deck was divided into pens, like a cattle 
market, each kind of fish being stuck amongst its own kith and kin. 
During the whole of the operation the quick pulsations of the donkey- 
pump were heard, and one of the hands vigorously plied the hose-pips 
right and left as a kind of polishing up of fish, deck, boxes, and boards. 
A pile of baskets mere then put aboard, and filled, so much into each, 
as far as the smaller fish mould go. These, with tLe larger fish, brought 
up in twos and threes, were then hauled on t o  the quay, mid taken 
charge of by assistants of the salesman who usually had the ‘selling’ 
of the boat. Whilst all this was going on, other trawlers had arrived, 
one after the other, and assembled round the quay, until there was a 
general hauling up of fish going on, to the accompaniment of donkey- 
pumps working, lorries rolling to and fro, and shouts from the men 
ashore and afloat. 

The scene on the quay was now one of great animation. The fish 
bad been taken along from the trawlers and placed in various lots upon 
the quay; The larger fish were sorted up into groups; for instance, 
QOU might see two or three cod, or two or three ling, lying togethcr, 
and here and there a conger, a grim-looking cat-fish, halibut, turbot, 
or monster skate. The plaice, soles, codlings, whitings, etc., remained 
in baskets. It was a sight to see this mustering of the tribes of the 
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dccp all still in death, save generally the refractory.conger, who always 
did refuse to adapt himself to fish-market circumstances; and the 
plaice, wit8h their beautiful orange spots. With the latter the auo- 
tioneer’s hand, of course, had no trouble, for they, jammed head first 
into baskets, could only feebly flip their tails. But as to the conger, 
he invariably shows that there is life in the old dog’ by wriggling 
astray from his proper squad, and joining the stock in trade of somo 
other dealer. A knock on the head generally brings him to his senses- 
or, rather, kuocks them out of him-for awhile; but he invariably tries 
anothcr more when the fit is over, end so on until, like a sensible fish, 
he agrees that it ain’t no use going agin the grain.’ The cargoes of 
the trawlers are almost invariably eked out by (I basket or two of crabs, 
crawfish, and a whole category of nondescripts, which give an inter- 
esting insight into marine life of the lower depths of the ocean. Soon 
some five or six auctioneers were busily engaged in selling the fish, 
and the runningfire of chaff appeared to be endless. The sales, on 
a11 average morning, last over some hours, and on turning atteiitiou 
from the group which are standing round the collections of fish on the 
floor we find that the trawlers have, for the most part, either gone, or 
are in the act of casting off from the quay, to go up river to secure 
coals for the ncxt trip. The close of the auction sales does not, by any 
means diminish the animation on the quay. For a long while after. 
wards buyers were busy moving their purchases GO their respective 
packing sheds, where a nutnber of busy hands were always to  be 
found. ’About the most queer sight of the fish quay was that of oper- . 
ations a t  the 4 gutting’ tubs. The corporation have provided a proper 
place for the fishwives-who hawk fish locally-to gut and cleanse 
their purcliases before setting forth on their rounds. Here some half 
dozen quaintly-dressed women were up to their wrists in the animating 
operation of emptying haddock, cat-fish, and the like, their tongues 
keeping up a round of‘ merry gossip. 

6‘ Before the trawlers were seen going to sea again, the bustle of the 
day was about over. I watched several of the boats depart, and could 
not help thinking that their calling \vas as risky as i t  was hard. They 
have to  bear up against dowuright bad weather before giving in, for 
when the sea is rough and trawlers are few, then high prizes are made. 
The boats often suffered by sudden outbursts of bad weather; and 
sometimes, thiuking that i t  inight blow over, have had to plow their 
way houie through a perfect hurricane. As if to preface them for this 
kind of ordeal, they invariably get a dusting during October. Despite 
their daring, however, accidents are few, nul  happilyit is several gears 
since a,uy of them got into serious trouble. Somehow they always 
Seeni to  be unlucky in the spring, for when the approach of Easter 
sends up the price of fish, tho weather is gcnerally so rough as to defy 
lJhein lcaving IIOUIC.” 

6. Pish carriage.-The sabject of fish carriage is one of great impor- 
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tance so filr as the success of the British beaui-triawl fishery is concerned, 
but for obvious reasout3 its various features will not be discussed a t  leltgth 
in these notes. As lrns been shown, large quantities of fish are taken 
direct from tlie fishing fleets in  the North Sea to London; the aniount 
of fish t ~ i i i s  carried ‘froin S e i h  to Billingsgate has  been cstiiriated by 
competent authority a t  42,000 tons yearly, while 90,000 ton8 reach Lon- 
don by land.1 

“Owing to tho fact,” writes Mr. Plimsoll, ‘1 that Grim:jby and Hull 
arc: so much nearer t h e  fishing ground than Loudoii is, by far the larger 
portion is carried into those ports and thence 08 by night trains to 
London. 

“The more valuable kinds of fish on heiLg landed are packed into 
large boxes or hauipers, but the ‘kit’ haddocks are pnt loose into what 
are called machiues. Tliese innchines are long boxes lined with leitd, 
some 15 feet loug by 5 feet broad aud 2 feet deep, wliich are  divided 
internally into four eqiinl spaces, each of’ which holds half a ton of fish, 
and the machine is carried on the railway on a truck or wagon with low 
sides. On arriviug in London these machilies itre lifted bodily from tho 
railway wagon by a powerful hjdraulic crane, lowered onto. a strong 
street trolly, and drawn by horses iuto Thanies street, where tliey form 
a line sometimes a quarter of’ a mile long, and these aro tho things 
(and these only, as any one may sce any clay by going into Thames 
street that  ~ a u s e  the obstruction and overcrowding, as containing the  
less valuable fisli, they wait until the vans contaiiiirig the prime, which 
is sold first, are unloadad. The detention is somctirnes for eight or nine 
hours (the average over a loug period was found to be four hours and 
forty-nine minutes), so tliet the average detention of the tanks contain- 
ing offal is probably not under six hours. Some cod and other kinrls 
of prime are carried in these tanks or machines, but  the quantity is 
very small indeed, compared with that of the  ‘kit’ haddock-tho great 
bulk of cod, etc., being paclied in boxes aid I~nmpers.”~ 

Much fmilt has been foiznil with the rates charged for the transporta- 
tion of fish by rail, i t  being claimed by interested parties that  these are 
excessive. As, however, this is soinewltat of a local matter, i t  docs not 
seem necessary tha t  anything inore tliaii a passing allusion should be 
made to  it. 

It is proper, however, to  remark that  the oarriage of fish, itotwith. 
1“I t  must not be supposcd,” says Wnlpole, “that tho whole of the fish brought to 

London are consumod in the mctropolis. On tho contrary, Londoii is tho ceiitral 
source of the supply of a district which every year ton& to becomo larger. One 
of the most certain conscqucnces of‘ improved locomotion is tho concontration of trade. 
I t  is found practically more convciiiont for buyers and sullcrs to meet in one place 
than to scatter themselves aiuoiig a groat mauy places. Iu notliiiig is this tsudency 
more perceptible than in the fish trade. Loiidon and Birmingham, aiid to a lesser 
extent Manchester a,ud Liverpool, are the markets from which nearly the whole of 
Eugland is scippliod with fish j and London is annually becoming to B greator oxtent 
the coiiter of 

-. 

2Fish Trades Gazotlo, June 2, 1883. 
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standing complaints that Iiave been made concerning delay, seems to 
hare reached a high state of perfection, and it would, 110 doubt, be 
to the advantage of the American fish trade if swift-running trains conlcl 
be cniplogcd in the United States, as in Great Britain, for trausporting 
fish. Accordiiig to the Duke of Edinburgh, only about 400 tons of fish 
were condemned at Billingsgate in the year 1881 as unfit for food, a 
large proportion of which was shell-fish. This, he thinks, speaks well 
for the system of carriage, as London receives a yearly supply of about 
143,000 tons of fish. 

I. &hTHOD OB DIVIDING TIIE PROFITS. 

There are certain .local differences for the division of the money ob- 
tained from sales of fish caught by trawliug smacks, but the following 
table showing the apportioriment of a tramliug fir)lack% assumed earn- 
iugs of SSOO, furnished by Mr. Situs, of Hull, and published in  the re- 
port of the iuquiry at Hull, by the Board of Trade, yill give a, c14nr idea 
of the niethods adopted for settlement a t  the lerg0 trawling ports ou 
the North Sea : 

Assuming that a smack earus LE800 to settle on,” that is, araila. 
ble for division between owners and crew : 

f: 8.  d.. 

Provisions found by omner for the tbreo other halide, say ............... GO 00 0 

The skipper’s share is.. ............................................... 137 10 0 
The second hand’s share is ............................................ ll!! 10 0 

Wugcs for three other hands, sey, $ 1 168., aud 108. per week.. ......... 117 0 0 
Iusuraiice, on c900, the assumed value of tho vessel, at :3 per cent.. - - -. 67 0 0 
Ropeirs for wear and tear of vessel, sails, spars, fiuhing-gear, cloaniiig 

bottom, ut0 ......................................................... 250 0 0 
Interest oa g900 at 6 per cent ......................................... 46 0 0 
Depreciation of vessel. ................................................ 60 0 0 

799 0 0 

The skipper’s share ................................................... 137 10 0 
Less provisions ....................................................... 20 O O 

--- 
-- --_. 

117 10 0 
or $2 5s. per week. 

Secondhand’ssbnre. .................................................. 112 10 0 
Less provisions ....................................................... 20 O O 

92 lo  0 
or $1 168. 4d. per week. 

The foregoing statement suggests the approximate earnings of a first- 
class North Sea trawler and her c r w .  As a matter of course there is 
considerable variat8i6ii in the amount eiirned by diE‘erent ressels, some 
stocking more thau SSOO and otliers inuch less j tho arcrage gross 
earnings of stbiling trawlers, accordiiig to Dunell, for tlie three yearb 
011iliug in 1883 was $650 por annum. 

-- 
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The earuings of steani trawlers are milch greater, as a rule. The 
steam trawlers belougiug to the Grimsby compnny for the gear endiug 
February, 1S83, averaged Bf3,500 to each vessel, hut as these carry more 
men and their expenses are necessarily ~niicli larger, the crew’s share 
is not so large iu  proportion as the c1iEerence iu t h e  relative stocks 
would seem to indicate. 

I n  conversation with tho skipper of a Brixharu smack, I was told that 
400 pounds of fish (exclusive of rays) is consitlered a good dag’s catch 
for one of the trawlers workiog off’ that port, and this amount is rather 
above thanbelow the average. i f  a vessel stocks $4 a day it is thougllt 
she is doing well, and A skipper’s share does not geuerally exceed $1 
per week, and if he make 5s. or 10s. more than that he is thought to be 

Accordiug to Mr. Charles Hellyer, of Hull, the maximum ewruings of 
a sailing trawler from that port, clear of stock charges, are S1,400 a year, 
while he thinks the fleet average B830. 

He thinks an avbrage year’s work for a skipper no t  owning any of 
the vessel would be B146. The skipper talies eleven sixty-fourths of 
net stock, mate nitie sixty-fourths, arid third hand, if by share, gets 
occasioually niiie sixty-fourths, but geuerally eight sixty-fourths, or is 
paid by the ~veelr, the wages being about $1 per week and found by 
owner. The deck or fourth haud is generally hired, as there are few 
apprentices iiow, and gets 18s. per wcek, while the cook’s wages-he 
beiug the smallest-ranges from 10s. to 12s. per week j both of these 
are “ f o u ~ d ~ ~  by the owner. I n  addition to the shares and wages the 
crew have exclusive right to the fish livers, tho proceeds from which 
are divided iuto four shares, t h e  skipper, mate, aud third hand getting a 
share each, the deck hand two.thirds and the cook one-third of a share. 

According to the Duke of Ediuburgh : 
&‘Tho c r e w  of tho trawlers engaged in tlie North Sea aro fed by the 

owuers, and receive a ccrttliri rate of pay meekly, i u  addition to which 
they are paid a percentage of the amount realized by the sale of all fish 
caught.” 

This statement, that the crews of the North Sea trawlers are fed by 
the owuers, is onlypartially correct, as has been shown, siuce the shares- 
men pay a part of the (( grub bill.” Aud i t  is also A fact that a portion 
of the crew are hired, at least from soine of the larger ports, and hare 
no peguuiary interest in the catch. The statement he has iiiade may 
apply to certain localities, as Yarmouth, for iustm~ce, but it is not gen- 
erally applicable. 

‘6 The system of division on the Channel trawlers is somewhat differ- 
ent, namely: 

l L  lucky.” 

Shsren. 
Owner receivcs ............................................................. Sf 
Master receives ............................................................. 1) 
Two men,cach 1 shnro ....................................................... 2 

Total ............................................................. : .... 7 
- 
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The boys do not share in the catch. 
Mr. Jex tells me that the crews of all the Yarmouth trawlers are hired 

by the week, receiving, however, ;\I cei*taiu partof the stock resulting from 
the sale of the fiish. The weekly wages paid at the present time to the 
skipper and crew amounts in the total to 323 lBs., equal to about $17.50. 
Besides this, three-twentieths of the  net stock is divided among the 
crew, the skipper takiug iiearly half-1s. 5d.-while the rest is cZivideci 
ainong the other men. This is called ( (  pouudng8,” because i t  is a certain 
part of each pound earrietl by tlie vessel. I t  should be stated tlimt when 
the drifters (herring vessels) arc at mork the wages frequently are lunch 
larger than quoted above, for the reason that the me11 are sought after 
by the skippers of the herriitg catchers. A t  such time it is often ueces- 
sary for the owners of trawlers to pay as much as $5 (about $25) per 
week for the skipper and crew, to keep the mcu. 

The Ynrnioiith men arc found ” in gear and lxorisious, the owner 
paying all expenses. 

The skippers mid men are shipped as they can be obtained, as in New 
England. The inen often rnalic a demand for increased pay, and, if the 
vessel is ready for sea and inen scarce, they frequeutly succeed in  oblig- 
ing the owners to pay high wages. 

J. EFFECT OF BEAM.TRAWLING ON TIIE ABUNDANCE O F  FISH ON 
GROUNDS FREQUENTED BY BRITISH VESSELS. 

Much has been said and written, pro aiid con, concerning the eirect 
of beain.trawIing upon the ahuridauce of fish. Among practical fisher- 
men there appears to be a reina1’k:Lbk coiiseiisus of opinion 011 this 
subject. With few eXceptiOII5 t h J 7  beliere that tllere bas been a very 
rnarl~ud diniinutiou of fish 011 all tho grounds ordi~iarily visited by 
beam-trawlers, and not a few are ready to predict almost the elitire 
destruction of many species, wliilc instanccAs :ire cited of fishing grounds 
that mere forrneIly rich fields for trihwliqy, now being so poor that they 
are seldom visited. I t  is D somewhat reinarliable fact that the first 
notice obtainable of the use of trawls, tlie petition to Parliament in 
137G-’77, quoted on page four of this report, spuaks of the destruction 
of irnniature fish and the coiiseqiient evil effect 011 the fisheries liable 
to result froin the use of such apparatus. The sa~iie thing has been re. 
1)eatedly brought to the notice of the British Government, and a great 
mas3 of eridorice has becii siibinittccl to establish this point, and urged 
t1s a reason for puttiug restriction4 upon beam-trawl fishing. The an- 
~ u a l  report of the London Fish Trade Association for 18S3 calls atten- 
tiou to the report of the fish-supply committee, dated RllguRt and 
November, 1ss1, aiid which, among other matter, contains tlie follow- 
ing : 

“The first point which struclr us, arid upon wliich undoubted stress 
ehouid bo lai(1, is the destruction of spawn nud small fish, and the tak- 
iug of immature fish. TIie eviilcuce proves couclnsivuly that largo 

Bull. U. 8. 3’. C., 87-24 
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qu;intities of immature fish arc uselessly tlestroyetl, and also tltat many 
of the ancient fishing grounds have been and arc greatly deteriorated 
and liare ceased to be productire, and we arc of opinioii that  tlic court 
should cointnuuicate with Her Najesty’s Government, urging that  legis- 
lative steps be promptly taken to  remedy these evils.” 

On the other hand several eiiiineiit scientists ha re  claimed that  i t  is 
quite impossible for inan to  m:iterially influence tlie supply of fish life 
in the ocean. And i t  is a singular fact that  almost at the w r y  tiine 
(winter of 1883-’S4) when the Scotch fishernien (chiefly those engaged in 
line fishing) were testifying before a royal ~ o n i m i ~ ~ i o i i ,  and stating with 
scarcely a dissenting voice, tliat the system of beam-trawl fisliiug was 
ruining the inshore grouiicls to such a i l  extent as to innkc them alriiost 
worthless, fish of all kinds should be found off the Scottish coast in 
numbers not equaled for manx years. Mr. T. F. Robertson-Oarr, writ- 
ing  under date of February 15, ISdS, says: 

( 6  Both tr:twIer and line fishernien ltave l a d  Itcavy cntclies of cod, 
ling, hacldocx, and flat fisli j both as  to size mid quality all are agreed 
tltat this seaso11’s fish are rarely surl)assetl.7’ 

The following elippiiig from tlic IStlinbui-gh c L  Scotsman ” of February 
21, 1894, is corroborative of Mr. U a d s  statenieiit. Undrr the heading 
of 4‘ liernnrlrable Success of the Winter’s Fishing on the Scottish 
Coasts,” i t  says : 

“ A t  the last nleeting of 1110 Scottish Fishery Board relurns from the 
rarions districts were preseii ted, slion~ing that  ~inpi’eccclctitcd success 
liad atteuilecl the prosecution of tlie winter fisheries on certain 1)arts of 
the Seottisli coasts. In the Eyemou~lt  district no less than 92 tons of 
haildocks were caught i n  one wcelr, the ralae of which \\-;is ; E 1 , 3 O O .  
The arcrage e;irtiings reached nearly SA5 prr  boat, ant1 doriitg the 
scason the total qiiaiitity of‘ liatlilocks 1:inded by 30 boats w:is computed 
a t  924 totis, realizing to tlic fislicnncn sottiething like 6.13,GGG. This, 
it is estiittated, would give an :Lveragc xield and value per boat proba- 
bly exceeding that  ibr tlic correspondiitg period of‘ any lwevious year. 
The Montrosc fishermen inct with similar saceess-the Imldoclr fishing 
in that  district 1t:Lving been rarely, if‘ ever, so ren1uner:itim. In o m  
wecli. sonic of’ the CI’OWS realized f Iou  S3G to S.45 per boat.’ The eiior- 
inons lianls obt,:iiiied for some tiiiie h e r e  not, Itowevcr., becn confined 
to  Itatlclocks. I n  tlic Ailstruther district tltere were 12,365 cran8 of her- 
rings l;iii(Icd in one meek, during which 3,400 telegriuns were dispatched 
and SO0 fish wagons loaded. At Wick, i n  one week there mere I:inded, 
in  addition io an estimated catch of 941 crans of herrings, int tneusc quan- 
tities of whitefish, coiuprising about 1G,443 coil and ling, 690 saithe, 
108 tons of plaice, 29 tons of haddocks, 2& t o w  of halibut, 3$ cwt. of 
brill, 4h cwt. of soles, 7G0 skate, ete.” 

Though the above would seeni to tltrow eotisiders1)le doubt upoii tho 
correctness oE statements which go to  sltow the decrensc i n  the nbund- 

1 Tho crows allutlod to hero nurubor sovon persons t o  each boat. 
___ ______ __-_---- 
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auce of fish 011 trawling grounds, we nevertheless call not lose i4ght of 
the fdct that the testimony of those best qualified to kuow positively the 
merits of th i s  questioncan scarcely be thrown aside as of no value. Tho 
following extrwts  from a lecture delivered by Mr. Edward Jex, 0. 0. 
(a salesinan at Billingsgate, Sormerly a practical fisherman, aiid still :I, 
smack o i~ncr ) ,  at the Norwich Bislicrics Exhibition, in ISS?,  ill bo of 
interest in t h i s  conuection as showing the other side of the question : 

i‘ I ani well aware there are those who will not adwit of any f:ilIing 
off’ i n  the supply O S  trawl fish, but  the old proverb, t1i:it facts are stub- 
born things, is strictly applicable to this case; and I (lo not  doiibt tliilt, 
by addiicitig the plaiu incontrovertible facts without ntiy distortion, I 
shall be able to prove that  the answer just given by me is tlic perfiiotly 
correct otic. For this purpose i t  will be iicccssary for ti10 to go bnclc fin- 
D few years from the preseut-twent8y to twonty..iive will 8africe. &\ t 
that period a fi&-cl:lss trawling ves~el  was liot tiiore than Iliilf tlic: sizo 
of niaiiy of the splendid vessels of to-day, sonic of tlreiii froiii 60 to S:) 
tons, nn;i working a beam iiearlj if not fully dortblo the length j coiisc- 
qiiciitly t h e  nioutli oE otic of tliese nets will go ovcr double as iililoli 

ground as a n e t  moiild t\rent.y-livo years back, ani1 with what result? 
0 1 1 o  of the small vessels, mitli a rtct about half the size, moult1 at that  
period take, i n  nearly every c ~ s e ,  as iiiiicli fish iu  oiie night as 0110 of 
these largo vesscls uow obt:iins iti ;L ~veek, and the fish were n-tnch Iar- 
ger ; ill i’;ict, t h o  full-grown matured fish wero so plcittiful that  the stii:dl 
tis11, suo11 as tiLIie1i I W W ,  would a t  tha t  time have bwti valueless. Tlic: 
getitieiiien 1)resent who have beer1 engaged iti the trawI-fisliiug fc 1% so 
long a 1)cq-iod will, I ~ S V O  uo doubt, bo to corrobornto iiiy stibto- 
tilcqlts. I ;also misli to impress upon you, my 11e;arcrs, that  there ;ire 
itow i d l y  five or six tiiiics the nuniber of vessels employed it1 tl iu dcc~p- 
8cyi fisheries nrouutl our coasts tliatl there were twenty-fire years :igo ; 
yet with ;ill this increx,so in vessels, rind the increased size of tho not, 
we a t  the presetit tiiuo fitid, auil hiavo found Sor some time past, :I very 
litrgo fiillitig otl’ i n  this braiicli of the fisheries. 

“‘rhirty five ye:trs back thero were from thu port of I l u l l  23 vessc.1~ 
~ngaged iu (r;~wlitig, their coubined tonri:tge was 635 tons, aud their 
ius1Ir;Lllce raluo ;CG,000, but to.day there :are 450 vessels, tlioir tonnage 
31,500 tons, :inti iusurmce rnltic $450,000. 

6 ‘  Tlte stircst index to the supply of fish is atid a1wtys will be tho ~ I I ; L : I -  

tity whicll is iil)oii sale in tho various tnarkets, :~nd tho prices of tlio 
satiie. Twetlty years ago soles \VWO sold 1% t o  30s. a truitl;, plaice ; i t i ( I  

haclt1or~lrs :it 5,s. per ~ ) n d ,  niid :dl other lriiicls of trawl fish at equally l o w  
prices a1:d within reach of the lilltiiblest fiiiiiilies of the lend. ;:tit ;is 

time lisv gotie 011 so 11:w the trawl fishitig goite on, I :LIU sorry to sq-, 
for the worst. That spleticlid : ~ i i t l  ~lutritious lisli, tlie 8010, is bcbiiig 
swept out of OUI’ seas, is no niore tliu clicsip foot1 of tllc 1wor atitl midtlio 
Classes, but is nearly ;L luxury on tlic rich tiiati’s tablo, and is :tliuost :I 

Qrity to soitie iislimongers’ ~1101)s. Iltiriiig th i s  I w t  nioiitlr I 1i;tve soltl 
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trunks of soles at  from 335 to S10, and plaice at froin 15s. to  21s. per 
trunk, haddocks from 12s. to  lGs., ancl all other kinds of fish have been 
proportiouately high. 

Simply that  the 
shortness of the supply of fish is out of all proportion to what it was 
for vessels twenty or twenty-fire p a r s  back. I f  i t  were not so, we 
should find i t  bear strongly in favor of the purchaser, but  with the large 
numbers af vessels of the finest class, and every ineans man can use for 
the capture of fish, we have found the decrease in tlie catches has had 
such an effect on the advance in prides that  the smack owiier of todag,  
in many cases, is quite unable to  live by his industry; his vessel and 
gear, instead of' being a source of profit, are a burden upon his means. 
For the past few years I fear t,here are  b u t  few who have cleared their 
way, particularly trawlers. Not only in the price is the difl'erence to  
be noticed, but in  the size at the period of which 1 am speaking; twenty- 
f i r e  Sears ago the fish sent t o  the various markets of the kingdom 
mere of a proper size, but  such is not now tlie case. A t  the present 
tinie a very large ]noportion of the fish sent for sale to the various mar- 
kets are  bu t  little more than small brood and fry, ancl ought not to be 
captured. This is riot only tlie case of one particular description, but  
is applicable to  erery description of fish taken with either the trawl, 
drift, or seine, and other nets I have before named. Take, for i~~s tance ,  
the small plaice and haddocks from several parts ; likewise let us  looli 
a t  the small immature Gsli sent for sale from all parts of'the coast. Tho 
sole, which has acquired the designatioii among t h e  buyers of 6 slips' 
and tongues,' tlieso tongues vary from 5 to 0 inclies in length (and i t  
m u s t  be borne in mind that  I am speaking of the appearance of such 
fish in our markets not as infrequent bill as of daily occurro~ic'c), theru 
are of these small immature fish as many in one h x  as n~ould fill four 
to six boxes, at least, if they were allowed to grow twelve niouthslonger. 
These small fish frequently fill only half or two-thirds of :I box, and are 
covered over with a few middlo and large-sized fish. No person will 
for a moment contend that  such small immature fish are  fitted for th.e 
food of mankind. Why is it t ha t  these small fry are caught and the 
food of our increasing population destroyed t 

'( I will here mention souie of tho principal fishing ground,s, and I can 
say most emphatically that  many of them are clepopulatecl to such an 
extent that  very few will pay a trawler to woIk them ; others are be- 
boiniug in a like state as rapidly as possible. There is not one of the 
fishing grounds I will here nmie  h:we the  fish upon them there were a 
few years back--Eyo Bay, the Diamond Iiitlge and Varne, tho Falls, 
friner and Outer Gabbard, tlie Flats, Smith's Knoll, the Lemon, Shoals 
of the  Elurry, Winterton Ridge, North Nyrtheast Bole, Well Bank, 
Black Bank, Surat Bank, Botany Gut, Silver Pits, Southwest Pit, North- 
west Pit', Clay Deep, Soothmest Flat, West  Shoal, Ilogger, Swash, 
Dogger Bank, East  Eougli, Inner Ground and Off Ground, Outer find 

(1 To what cause can we assign these high prices 7 
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Inner Rough, on tho coast of Jntlancl, Horu Reef, .Borkum, Ameland, 
Texel Hekks, also the Little aud Great Fisher Bauk, nsd tlie grounds 
off Peuzence, Plymouth, Brixham, and Dartmouth.” 

3Ir. Jex, like many others, believes the cause of this depletion, is due, 
in a great measure, to the smallness of the rncsli in tlic cod-end of tlio 
trawls. This fmt  is so well recognized by niany trawl fiaherincn that, 
as has been mentioiled iu a previous chilpter, various devices have 
been brought forth to insure the escape of iirimature fish. 

Just what will be the final result of beamtramling 011 the  supply of 
fish it is IIOT difficult to say ; time alone cau tell. While, however, it 
may be conceded that many mho are in good positions to judge nc- 
curately have grave apprehensions of tlie future, it goes without say- 
ing that the fisherman who depends on his work to support himself 
and family can uot  aEord to look beyoud the present, b u t  must use 
his iitriiost endeavors to catch all the fish he can, since i t  is for that 
purpose he ventures fortli to bravo the perils whicli alwag-s siirrocliid 
him. 

I<. A CRUISE ON A BRI~TSIX NORTI1 SEA TRAWLER. 

Previous to my dcpwture froin tliu United States to  atteiid, on the  
6tae of Prof. G. Brown Goode, the I ~ t ~ r ~ i a t i ~ n a I  Fishery Exhibitiou 
lreld :I t  Berlin, Germany, iii ISSO, I was iustructctl by Prof. Spencer F.\ 
Bajrcl,U11itctI States Co~u~uissioiier of Fisli aiid Pishrries, to ninlte oue or 
inore cruises 011 a first-class beam-trawler, if it W:IS found practicable to 
do 60. Tho oldcct in  ricw was that a practical study of the beam-trawl 
fishery 111igIit be made, and a s  inucli in€ormation gstlic~ed of its details 
as T O L I ~ ~  eiiabla me to prepare 8 report suflioicutly full and explicit. to 
coilvey to American fishermrm a co~iiprchonsive itlea of the apparatus 
used anci the metbods of fishiiig. I’rofessor Baird, being fully coguiz- 
ant of t h e  itiiliortance of the bearri-trawl fislicries of Europe, and having 
in mind  the cncrnious extent o f t  Iie fishing .grorriiils to which citizeris of 
the United States hare access, ileemctl it tlesirable that this should be 
done. Tho result of m y  studies of the British beam-trnkl fishery, then 
and subsequently, has beel) gireii in tlm lmcoding pages, to which tlie 
following account of a cruise ill :I Griiusby trnwlcr may, perhaps, be a p  
propriately adtlod. 

Leaving Berlin 011 the evening of J U I ~ O  20, ISSO, with Professor 
Qoodo and Itis privato secretary, Mr. Julius x. R ~ c l i ~ e l l ,  me reached 
P~us~ijng the  following e~eiiiiig, and arrirecl in Louciou on the 22d. 
On the iiext day aPter our arrival, Professor Goodo and mysi.lf niet Mr. 
Speucer \valpole, iio\v lieuteuant-governor of the Isle ofMali, but then 
llspector of British snlruori lis licries, ~ 1 1 0  very Iriiitlly gare us  the betie- 
fit of hi6 knowledg6 ant1 advice in rcgn~’d to  tlic best locality to visit in 
order to  gain defiriite iriforniatioa of, the bc:mi-trnwl fishery. Tliis he 
decided to bo (Jrinisby, :tt the inoutli of the  Iluinbcr River, :tncl wliich 
i@ on0 of the most iinyortarit fisliiag stations in Great Uritlziti. If0 also 

’ 
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provided me with a letter of iutroductiou to Mr. Harrison Mudd, a gen- 
tleniau largely interested in the fisheries of Grimsby, and who held the 
ofticia1 position of a town counselor of that  port. 

Passage for New York had been, provisionally, taken for our party 
on tlic North German Lloyds steamship Neckar, which was booked to  
sail from Southampton July 6, and i t  was thought that i f 1  could get away 
ou a trawler within a day or two there would be ample t ime to make a 
short cruise-long enough to get an iden of thc fishery-and for me to 
reach Southampton soon enough to join the rest of o w  party on tho 
Neckar, though th i s  was only a secondary consideration, wbicli was not 
to iiiferfere a t  all with m y  trip. Accordioglg, I left Londoa next morn. 
ing (June 24), and reached Grimsby the saine clay. After some delay 
r hat1 t h e  gratification of meeting with Mr. Mudd, mho, having been 
made aware of tlie object of my visit, assured m e  in the kindest manner 
that he would aid me all he could in procuring 5 chance to go out on a 
trawler. It is proper that  ncknowledgmcnt should bo macle hero of 
the, obligation I am under to this gentlemau, mlio interested himself to 
get r i i c  :L berth oil a good vessel, and to whose courtesy I alii much 
indebted for any ~iiccess wbicli may liave been obtained i n  gaining 
a lrnowledgc of tlie beaoi-trawl fishery. 

No triirvlers were sailing that evcning on which Mr. Mudd tliought I 
ought to go, bot he bclicred i t  probable soine might go out the follow- 
ing (lay. H e  tliouglit i t  woultl not be advisable-as 1113’ time was so 
limited-for me to go out 011 a siuglc-boater,” wliicli might be gorio 
two or three wecks; iieitlier ~ 0 ~ 1 t l  lie advise that a cruise sliould bo 
made on a cutter bound to tile ( 6  steamer fleet,” whicli a t  tliat time was 
working off tho German coast, some 300 miles or more distarit from 
Grinisbj, since, with tlie prc~-niling light winds, the vessel inight be 
nearly a week in rcacliing the fishitig ground and tlie deet with which 
&e worked. Tho best cliance for inc, ic wzs consiileretl, would be to 
go out, on a smack that  was to join one of the sinall i‘cnttc~r Hoets” on 
the Dopger Eank, which wonlcl probably be re:tchc?d iu twen ty-four 
hours with fafrLrorablc winds; thus I inight hare  screral clays on tho 
fisliiiig ground, observc tlie iiiethod of working t h e  bcain trawl, etc., 
and return by nnothcr vessel in tiinc to reach Southampton and sail on 
the h‘i‘c1;nr. The smack W i l l i e  and Ada was fittiiig out  to join oiie of 
the cutter fleets. Mr. Mudd thonght she would sail the next clay, aid 
he assured me I could have a chauce 011 her wlioiierer she went to  sen. 
I Ieariietl, Iiowc~cr, on tlie following day (wliich was Friclag, Juno 26) 
that  tlic Wi‘ilZie and Ada wonld not sail before tho Monday folloying, 
because of tlie accidental siaking of her boat in the clocli, by which inis- 
hap two of Iter crcm were nearly drowiied and reiiclcred qnite unfit, for 
a clay or two, to go to  sea. As no othcr smacks were sailing to  the cut- 
ter fleets before Monday, either from Grimsby or Hull-as was ascer- 
tained later-there was iiothiug to do but t o  wait. 

I n  the interim, there was an opportuuity to note tho various pliases 
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of the fish trade as conducted at Grimsby, which differ consitlerably from 
the methods adopted in the United States. I n  B previous paragraph 
the statemerit has been made that Grimsby had little importauce as a 
fishiug port previous to 1858, when beam-trawling vms first introduced. 
And for many years previous to 1800 the harbor was practically closed to 
navigation by the accumnlation of m u d  and silt at its moutli, which, i n  
the reigu of Charles I, became so formidable ‘‘ that the smallest fishing 
vessels coultl with dilficulty approach the A t  present i t  has scv- 
era1 large doclrs, two of which are exclusivelg devoted to tliefislierics, arid 
ltnowii as the old and new “fish clocks.” These have ;L total f~i’ca of 23 
acres, with auinrlrct attached (011 what islocallyb~ion~n as the “poiitoou”) 
1,600 feet in 1e1)gtli ; on oue sido of wliich the smacks lay and discharge 
their cargoes, while on the other side stand the railway cars, or ‘ifish 
vans,” upon which are sent away t o  Billingsgate aud otlier markets the 

These facilities for receiving, 1)aek- 
ing, and shipping fish are as excellent as they are uiiiqiie, and have 
resulted iu an increase of the fish trade of’ Grimsby froni between 4,000 
aiid 5,000 toils in 1858 to over 73,090 toile in lSS3, while it is claimed 
that  the population has about trebled itself, and tlicj fleet increased froul 
B few sinal1 smacks to about eight hundred sail of the finest fishing 
vessels i n  Great Britain. 

The following stntciricri ts relntivo to the’fish trade of’ the port are 
roiiclied for by threo of the largest firms in  Grimsby, nud 110 doubt, may 
be accepted as correct: 

“That Grimshy is ~~oqucstionably tho largest and iliost promising 
fishing port in the ~ringtloru may be seen by the folloniiig Sacts. I n  the 
year 1853 there were but 12 fishing \7eSSdS in this port, :~ntl no facilities 
for the trade whatever. A t  the present tiino tliero are 825 vessels be. 
longirig to the port solcly eiigagod in fisliipg, with ai1 estimated regis- 
terecl tonnage of 48,000, valued at i€725,000, carrying 4,710 UICII :~ncl 
boytl. Besides tho above, the port is freqneiitly visited by mails Dutch 
and otlier fisliiug vessels for the sale of their cargoes. Thoro are Ei0,OOO 
tons of ice importted auunally, which is uot ouly used by the smaclrs at 
sea, but Sor paclting in the iiiarliet, and is sent in various forws to  all 
parts of tlic kingdom. 

“The railway company has cxpendcd nearly half n, ~iiilliou 8terliug 
in the mn1;ing of docks srid otherwise providing for the fi,shiug trade, 
and are still oxtentling aiid ever increasing. 

“From 2,000 to 20,000 lire codfish, besides B large qnautity of othcr 
fish, are Irnpt ready for sale iu boxes in  the fishing dock. T h e  advan- 
tages (offered to the trade) of Grimsby over other ~iinrlicts are found in 
the great variety, tho coustaut ~upplg, the menus of storing fish alive, 
the inany curing houses, tlie care and facilities given by t h o  railway 
company, the superior quality by the ndoption of stoaui trawlers and 
carriers, aut1 the  ready atud cheap siiljl)ly of ice. 

6 L 1 3 x t ~ ~ ~ ~ i ~ ~ o  business is now carried 011 with the far north of Scotland, 

, fish that are coustautly arriving. 
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Dublin, Belfast, Carmarthen, Plymouth, Torquay, Bastings, Brighton, 
the Isle of Wight, Rotterdam, Hamburg, atid Paris.” 

FIG. 23. ICE-MILL USED I<Y I ~ I S I I  I’ACKRRG. 

As the tide approaches nearly to  its full, the clock gates are opened, 
which is a signal for a busy and exciting scene. All is hurry aiitl h s -  
tle on board of’ the smacks that are ready for sea, and which arc r a p  
id1.y got under way and either sail or are towed out  to sea through onc 
of the entrances to the fish dock,” wliile through the other gate n ~ n y  
be seen entering, one after the other, the vessels wliich have been hov- 
ering just outside-waiting for the rising tide-and whose signals aut1 
nunibers have communicated to those on shore the welcome news of’ 
their arrival. Smacks from the ‘(cutter” and 6‘  bulking 77 fleets, “siii- 

g l e - b ~ a t e r s , ~ ~  steam carriers from the ‘4 steamer ”fleets, long-liners, hand- 
liners, freighters from Norway, some with lobsters others with fresh 
mackerel ; on they come, shooting through the narrow entrance, to  
quickly find their berths in  dock. On the pier-heads are gathered scores 
of‘ men, and occasionnlly women and chilclren-if the day be fine-some 
waving  a salute and wishing good juck 7’ to their departing frientls, 
wliile others stand ready to give n greeting of welcome to the hardy fish- 
erinen returning, perhaps, from mi absence of months. As the smacks 
arrive no time is lost in getting them into their respective berths, and 
i f  there be B considerable number they haul in  and innlre fast, liend on, 
to the L‘pontoon,77 upon which the cargoes are discharged with as little 
delay as pos8ible. As the fish are taken out they are sorted nccortling 
to their grades or the condition in which they :mire. For instance, 
the fish taken alive from the well of a smacli, Iiaving first bcerr lrnocltcd 
on the head to kill them, are laid out in rows according to their species, 

. 
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or grade, mhilo the.“ boxed ’7 fish from tlie trawling fleets are sold in 
another lot. No busier scene can be imagined than truspires here everx 
day, and considering the qimntitics of fish displayed one can uot help 

‘ being occ:isionallg surprised at the prices they sell for. All fish are 
disposed of by a number of salesmen, each of mhom is enlpomereil by 
coutract to seI1 the catch of a certain number of smacks, be receiriug a 
percentage on tlic sales for his services. Cot1 are sold by the score (that 
is, 20 fish), and these, with halibut and ling, are 1rnocLed OE to tlic high- 
est bidder; trz~wlecl fish are, bomever, geucrallg sold at Dutch auction, 
mliicli is thus described by Iloldsmorth : 

“A lot of turbot, perhaps, is to bo sold; tho salesman’s bell is rung 
and the stentorian voice of the anctioncer is heard calling out, ‘Now 
then, turbot buyers, turbot buyers, turbot buprs,  come aloiig, xe tur- 
bot bujers.’ A knot of people collects and the salesman descants iu a 
fern words on the quality of tlie fish ; R price is named, no om responds, 

FIG. 24. I.,OADING FISII VAKS. 

or indeed is oxpectecl to do so, for it begins too Iiigh for any dealings j 
it comes domn by ilegrees until a nod from one of tlie crowd closes the 
transaction, snd the sade is boolrccl. Tllen calls may be inailc for ‘sole 
buyers,’ cplnice btiyerH,’ ‘ l ing buyers,’ or ‘cod bujers,’ and the work is 
rapirlly got tllrougli, for tliere is no time to be masted over individual 
lots where they are so innny to be sold, paclied, and sent away as 6oor1 
as possible.” 

They are paclrcil vitli ice in crates, barrels, and in box cars, specially 
designcil for t ~ m  j)iirpose, snit shippet1 by swift-running trains to tile 
vnrions marlrets they are consigned to. 
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All arraiigcments for the cruise Ylariug previously been macle, I went 
on board tlie Wil l ie  and Ada,  Capt. Henry Tidder, on Monday niorniiig. 
June 2S, and a t  0 o’clock a. m., sooii after the dock gates were opened, 
our smack WIS shoved out  be~-oiid tlic pier.heads, all sail was set, aud, 
with a moderate southwest breeze and fine n-eather, we left the Hum- 
ber’s mouth, passed Spurn Point, ani1 hcaiied away from the land to- 
ward that famous fjsliiug ground of the Nortli Sea, tlic Dogger Bank, 
where we expected to ineet with tlie fleet wc were to join, :mil where 
our fishiug operations were to be carried on. The ll.’ill.ze and 9 d u  was 
73.GS tons register, lictcti or daucly ” rigged, mid iiiaiiiied by a crew of 
fire, three of’ who111 were iiien. the  other two-thc “four111 7’ liaiid or 
deck hand and cook-being boys of resl)ectively sereriteeii aiid four- 
teeii years of age.’ The crew slept arid ate in the cabiii, which, consid- 
ering the riuinbcr to be accommodated, was rooniy arid comfortable, being 
painted and grained, but cliffwing from the  cabius of modern American 
fishing schooriers in  being uuder decli, and in soine details of arrange- 
ment. 

The wind died entirely away dnririg the afternoon, and we lay be- 
caluieil until evciiiiig, when a iii~ilerate breeze again sprang 111) from 
tlie southwest. Tlic clay was fine tJiroughout, and was spent by iiie in  
gathering iuformatioii conccrniiig tho construction of the beain-trawl, 
the peculiarities of‘ the  vessel-so f‘ilr as speed, ability in a gale, etc., 
were coucernctl-aud in making sketches. 

Tuesday, June 29.-Thc wind coetipwl moderate during t h e  night, 
but, as i t  was fair, the vessel slipped along easily through tho mater, 
nhicli was so smooth that scarcely any motion coulcl be noticed urilesv 
0110 glauced over the side arid saw the scintillating, phosphoresccnt 
sparlrle of tlict. sea go by as  me glided through it,. A t  5 a. n1. the cap- 
tain soiioilecl atid (‘ strook tlie rough ,’ or1 tlie Dogger Uank. Two hours 
later wo spolrc a lionieward bouiid cutter. Our skipper inquired the 
w~ierenbonts of ‘6 13ascoiiib’s lot,” ineaiiiiig tlic fleet we were to  joiu, of 
which R cal)tnin by the  n:mc of’ Bascomb was  L‘admiral.77 He was 
told that tliry were some three hours’ sail-15 or 10 miles-distant in 
the tlirectiou \\-e liacl been going. We then sesutoecl our course, and at 
0 o’clock a,. i n .  tlic oapt:rin, who hml been aloft a t  the rnasthead looking 
out for 6‘ I~~iscoi i ib’~  lot,)’ came 011 deck and reported wcing two fleets 
neai*ly alieatl. \Ve stcercd for tho nearest fleet, which, howevcr, did 
not prove to be the oiic we were in  search of, bnt the skipper of one of 
the smac1;s w11icl1 we hailetl poiiiteil to Iceward and said : “That’s 
Bascomb’s lot, down there, I thi11lr.~~ This proved to be the case, and 
so011 after thc order was given to our crew to : “Get up the trawl bridles 
aiicl sliackle tlieui on,” our skipper remarking7 at tlie same time, “ They 
h a w  tlicir gcar down and 1 d o d t  kncw how lorig it’s bccn out.’, As 

1 1)et:rilu will bo avoided, since mnuy facts tliilt were origiiielly jncludod in those 
notcv have Lecu givexi elsowhore, and a l ~ o  bocaiise more or lcss detail8 nru shown 10 
the illustratious. 

_I 



we drev nearcr the fleet the captaiu cxclaiiued : ( L  Ah, there’s the Clara 
with her craydon [a small flag for signaling] over licr stern;’ mid a 
moinent later he said: “There’s the admiral’s flag; we’ll steer for 
him.” It may bc cxylaineti that  iu this instaiicc the admiral’s vessel 
was distinguished by a flag flyiug on a stay extending from her bow- 
sprit cnd to tho nmiu-topmast head. 

After the usual hail of, “ M%at cheer? oh, what cheer, my hearty 9’’ 
our skipper slioiitcd the inquiry, “ How long you’re going to  tom 4” to 
which tlie adiniral replied : 4‘ Oh, till about 4 o’c10cli.’~ 

It mas tlieu sliortly aftcr noon. A iiioderately brisk sou thws t  brceza 
was blowing, whioh continued with little cliaiige during the day. After 
receiving Adniiral Cascomb’s answer we tacked aiid rail back to the  
Clara, which belonged to  the same owner as  tlie Wil l ie  and Ada, aid 
the skipper of wliioh Itad hoistcd his flag a t  the iiiizecn 1)eaIi as a sigiial 
that  he .c\.islied. our captain to speak with him. We had brought out 
letters, outfits, etc., for this vessel, w~iich hac1 been at)seitt ‘from port 
several weelis, w i d  her captaiu \lTiIS iiatnrally desirous of learning the 
news from Iiome, as well as  to obtaiu some additions to lijs food sup- 
ply. I-lomever, we did uot stop to go ou board of licr a t  this time, for 
irnriiediatcly after spenlriiig with the admiral and learuing that  he 
would 6‘ tow till 4  clock,'^ our skipper reinarlicd : ‘ 6  Theii we've got 
Sour hours; we’ll put i t  out,” nieariiiig tlie trawl, of course. 8 1 1  Ilnilds 
were busy a t  work in the 11i~aii tinm gcttiiig ready to slioot the trawl. 
Tlio bridles 11:itl IXXII sllacliled to  tho tratvl.llearls, and IIOW the towing 
ltamser was got up and shaclrled to tlie bridles; the tlantly britllc 
hauled off the winch, made ready for running, and bent on to the truwl- 
warp. While this was beiug donc we had reaclied the Clam,  and ;IS 
~ v e  passed under her lee our skilq~er shouted: ‘L IT’liat chew 1 w h a t  
cheer, i n y  boy t l’ve got something for you.” I t  seeinod to be iiudcr- 
stood by tho Clara’s crew that  they niust wait for a more favor;ible 
opportunity to get  what we lint1 SOP tltein, aut1 tho assurnlice tlint we 
had ‘ 6  soiuetliing 7’ seemed to s;Ltisfy tbem for tliu tiidc being. 

Being curious to know if  tltcrc WRS any choice i u  selecting a berth 
for fishing amoug the rnrioua 1-cssels wliich f‘oruiecl tho fject, I asked 
our sltipl)er the questiou : ‘6 Where will SOU shoot tho trawl 9’’ ITe re- 
plied : ‘6 Oh, ally place where we oau get it out.” 9’110 inference is that 
no jii(Igiiieiit is exercised b e ~ o n d  that of gettiiig sufficient room (or fiw 
enougli from other vessels) to tow tho gear without ilauger of collision. 
Accortlingly, a Sew iiiinn tcs ‘after spealiing wit11 the CZaPa, the trawl 
was silot froin the port side. A€tw i t  \vas down, the m;irp parceled R I I ~  
put in its proper plitce, so t h t  hhc vessel, wi th  tiller awiiigiiig, hcaded 
about at riglit angles wit11 tlic wind, all Iiancls went below aud turncrl 
in for a nap exccqlt the oldest bo,r--oo~nmonly called the ‘6 deck h;wd,’J 
or 4‘  fourth hand ”-w110 staid 011 clecl~ to look out for tlie vessel, note 
the working of tho trawl, ant1 watch ibr tlie arliniral’s sjglinls. 

A little after 3 o’clock 1). IU. the boy on deck shouted that  the ad. 
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miral was hauling, and the crew tumbled out of’ their bunks, hurriedly 
pulled on their heavy leather boots, and, jamming their hats or sou- 
westers on their heads, ran 011 deck and began to get up the trawl.‘ 
The process was an interesting study for me, as I tlleu saw i t  for the 
first time. I assisted in the work, heaving on the capstan and lielping 
the skipper to  ge t  the dandy bridle in and the after end of the trswl- 
beam up to  the vessel’s stern. 

We had been towing over ground which was more or less rocky, aud 
which is known to the fishermen by the technical name of “The 
Rough,” so that when they are fishing on such bottom, which they soine- 
times do in summer because fish 5110 more abundant there than else- 
where, they call it (( working The Rough.” As a result of our ‘< work- 
ing The Roiigh ’) on this occasion, the  trawl had been badly torn, which 
mishap was first announced while the net was being gathcred in ; the 
second hand exclaiming) in a somewhat disheartened voice : ( 6  She’s all 
gone to  sniithor ends! 77 The rip mas not quite so bad, however, ns  
was at first expected ; and about 300 pounds of fish still remained in  
the 1b ~od-end,’~ which was hoisted on board, and the catch let out on 
deck. In  this small lot tliere were many varieties, chief among which 
were turbot! sole, sole (which is a different species from the c o w  
mon sole, SoZea solea), plaice, cod, hakc, ling, gurnard, goosefisli or 
monkfish (Lophius), besides 8 large nuinber of star.fishes, anemones, 
sea corn (eggs of whelks), and sea, pears, wliich, together with ~iiiall 
rocks, and more OP less sea grass and sliells, made up a vory interesting 
collection, though it was not ‘6  fishy )) enough to have any special rnerit 
or attraction for the smack’s crew.2 

As soon as the trawl was emptied of its contents tlie (stay) foresail 
was hoisted and the vessel f i l l~d away by the wind, the fourth hand 
took the helm and was ordered to “ keep her along after the 
which was then to windward of our vessel, working up for a new berth. 
(See Fig. 25.) The skipper, second, and third hands went to work to 
mend the net, but when t h i s  job was well advaucecl the mending mas 
continued by the two former, wliile ‘rT0m,77 the third hand, was or- 
dered to “box the fish’); which order implied that he should dress and 
pack in boxes such as wcre marketable, about two-thirds of the lot, 
and throw the ‘remainder overboard. I n  this instance, however, only 
the hake, turbot, cod, and haddock were dressed-that is, eviscerated; 
the others were simply washed before being packed, but were not 
gutted. 

I n  the mean time the diminutive cook was actively employed in the 
cabin preparing supper, which all seemed glad to  partake of: the ap 

1 The nzodue operandi o f  heaving up o beam-trawl, aa conducted on this occasion, 
has been described in detail in the paragraphs on methods of Gshiug, pago 34‘2 of this 
report. 

x In  subsequent hauls several otlier species of fish were taken, among which may 
be mentioned pollack (coalfish), whiting, catfish or wolf-fiBh, dabs, flounders, 
Bklttea, ete. 
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petites of tlic crew hariug been sliarpeucd somewhat by the vigorous 
exercise of licaritig u p  tlic trawl. 

1Iaving worlied to wiutlward for about two or thxee hours, the trawl 
was shot :tgain a t  S 11. in. This time the ~~esse l  was on the starboard 
tack mid tho trawl was ‘ 6  shot  around the steru.” This was a new feat- 
tire of the business, :11111, as the weather was fine, a11 excellent oppor- 
tunity was nff’ortletl to note all the details. After the trawl was down 
tho watch was set and the  rest turned in. 



382 BULLETIN O F  THE UNITED STATES FISH COMMISSION. 

with a will, the skipper tacked the vessel back and forth, ( 6  working up 
over tilo gear,” while the clan~r, clank, c1:tnk of the cipstaii told that 
the trawLmarp was beiiig rapidly got on board. 

The catch on this occasion did not exceed orcr 200 pounds weight of 
marlzetablc fish, though nearly everjthing was s a n d ,  including skate, 
dabs, and catfish. As i n  this case, hornever, the net had not beeu torn, 
the skipper ofYered, as a rc.,asouable explanation of the siuall catch, the 
stntetueut that there was little or no wind during much of tlie pas$ 
niglit, consequently the vessel could not t o w  tlic trawl fist enough over 
the bottom to catch any fish-in fact, for iiiuch of the time, we had been 
doing little else t1i:iu drifting witli tlie tide iu a calm. In  the morning 
the wind breezed up quite briskly, and continued fresh throughout tho 
day. 

After the trttwl mas up, all sail was set and the smack worked to 
wiudworcl to join the rest of the fleet, which hail not drifted quite so 
much to l e e ~ a r d  during tlic niglit. Meniirvhile, the fish mere 6‘ boscd,” 
nud i t  was aii~~ouriced that oue of the sninclts, wliicli liad her ‘‘cra~-Cloii)’ 
flying, would leave tlic fleet tliis morniirg for liomc, after the catch of 
tlie other vessels for tlio previous day and riiglit had been piit oii board 
of her. 

It is difficult to iniagiue a more lircly and inspiriting nautical scene 
tlian n7as presented on this suniiner’s morning by the little fiect to which 
our cutter belonged, alii1 tlic center of wliioli W ~ S  the 1ioniew:irtl.boiintl 
craft, lying to, witli lier flag flying. All aroiiiitl lier woru collected 
the other vessels of tlic fleet, standiug back mid forth undcr nll  sail, 
their be:1vy square-lieaded gaff’-topsails aloft to catch the brcczc~; bouts 
passing to a n d  fro going to the ‘(carrier” to take their M i ,  to tseiid 
letters, etc., visitiiig other vessels of the fleet, rcccntly out fi.011~ the 
laud (one of wliioh was our SIIXICB), to  liear the iiews from horilc, obt:iin 
letters, arid scciire su1)plies that Iiad been sent to them. “lie picturesque 
tanned s:iils, gleaming blood red in the sunlight, the shoutiiig back :~iid 
forth bctmeeii tlic crews of the different vessels as they came withiu 
hail, were additional interesting c1iar:wteristics of tlic scerie. 

On our own vessel the boat h d  becu lauiiclied steru forcniost over 
the lee side. As  soot1 as die  struck the mater one mail spraiig into her, 
and to him were passed thc few ( 4  trunks ” of fish we had caught, these 
beiug dropped or roughly stowed i n  tho middle of tho boat. A secotitl 
man tlieii juinpecl into tlio boat, and wlien the proper time arrived sho 
wis cast off and pulled away for the carrier smack to discharge the fish. 
‘:Boarding the fish,” as it is cxlled, on this occasioti, w l i m  the sea was 
smooth aud only a moderate breeze blowing, was a very tame afi’aircom- I 
paretl with such work when the weather is rough. Many wouderful 
tales are toltl by the fishermen of hair-breadth escapes from drowning 
whilc.e~igagcd in trausIiorting tlicir fish from their vessels to tlie carrier, 
ant1 oonsiclcriiig that this work is clone in alinost all lriuils of weather, 
oue cau easily believe th:it it i s  cxtreniely hazardous, to  say the least, 
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the gear, and steering when i t  was necessary for all the others to  be a t  
work. 

Thursday, July 1.-At 3.45 a. m. the watch came below, called! the 
skipper, and told him that  the admiral was hauling.’ As the skipper 
tumbled out of his berth he gave a quick glance around to see if all of 
the crew were up. His c j e  rested on the third hand, who, having been 
on watch all the first part of the night, \bas naturally very sleepy, and 
was still slumbering in profound unconsciousness of the admiral’s .or- 
der. Bu t  the sleeping maxi was quickly brought to  a realizing sense of 
the situation, and swarmed out of his berth in obcdience to the order 
of the skipper, mho shouted in stentorian tones: 6: You Tom, hero; 
rouse out  liere and haul the trawl.” All liauds were on deck and a t  
Tork in R remarkablg brief space of time. N o  minutes are wasted in 
preparing for the day’s duties ; there is no stopping to wash, not the 
faintest attempt a t  persoual cleanliness, eren the boy cook is begrimed 
with coal dust, smoke, and soot j i t  is eyident that  little is thought of 
refinement, even such as may be o1,tainrd from n dip in a bucket of 
salt water. The main idea is to catchjish, ancl the toil aiicl hardship in- 
cident to this vocation, the necessity that  a l w n ~ - s  exists for tumbling out 
“a l l  standing,” aud rusliing on deck, serves to  make these mew-as 
well as all other fishermeu, the world over-rather indifferent while 
fishing to tho simplest forms of neatness, wliich to people on land are 
considered indispensable. 

When, in obedience to the call to work, as ou this occasion, the half- 
wakened fisherman fiprings out of’ his bunk to  the cabin floor, he real 
izes, first of all, the necessity of gettiug on deck with the least possible 
delay ; therefore, with eyes still half closed, lie gropes for his boots, 
pulls them on, snatches his ha t  from some convenieiit place where i t  
has  been put, and jams i t  on his head. This, if the weather be fine, 
completes his equipment, but, if it  is stormy, oil clothes are also donned. 
In either case, the least possible t ime must be occupied, aud frequentlg 
the men are not fairly awake until after they reach the deck. 

When the end of the trawl-warp was inside the roller, the skipper 
looked over the  ~essel!s side and exclaimed, L c  She’s capsized again!” 
meaning tha t  the trawl was upset, which he could easily tell by the 
bridles being crossed. 

It was explained by the skipper, in answer to my iuquiry, that  the 
capsize was caused by tlie vessel, when working up to the gear, bring- 
ing the warp taut  in the opposite direction from which tlie trawl was 
being towed oyer the  bottom. This turned the trawl over on its back, 
bringing the-beam underneatb, and a twis t  in the bridles, since the for- 
ward end of the beam is aft ; the  position can therefore be told as soon 
as the upper ends of the bridles are in. Tlie dandy bridle was cast oft’ 
the trawl-warp, ancl R stopper put  on the after bridle, which was then 
unshackled. By passing the  ends of these arouud the forward bridle, 
outside of the  smack’s rail, the  turns were taken ont  so that  they led 
clear. 
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The dandy bridle was then taken over tbe tagrail (through the chock) 
and led to the dandy winch ; when the bridle was hove taut and the 
tra8wl beam turqed end for end and swung into its proper position, after 
which it was hove up in the usual way. 

The catch of fish was small this morning, amounting only to two 
trunks of plaice, one trunk of mixed fish-cod, small hafidock, skate, 
a aonger eel-and one or two turbot in number, alittle oyer 300 pounds 
weight in all. The fishermen agree in saying that the catch so far th i s  
trip i R  unusually light, though a t  this season fish are generally scarce 
in this region. They tell of catching 4,000 and 5,000 pounds of fish a 
day, and mention instances when as many as 10,000 pouuds have been 
taken a t  a single haul, the species captured on theso occasions being 
chiefly haddock. 

When the trawl was up we “made sail”-that is, got under way-and 
stood along a short distance to join the rest of the fleet now gathered 
&round the smack Sobriety, which was the next to sail for Grimsby. 
The morning’s catch of the fleet was put on board of her, and I learned 
that she would sail the next day for market, providing fish enough mere 
taken in t h e  mean time to complete her cargo. 

Thero was a brisk northerly breeze in the morning with light rain, 
but the wind moderated considerably during the forenoon and it stopped 
raining about 9 a.‘m. 

A t  11 a. m. we shot the trawl around the stern in 19 fathoms of water 
and towed away to the westward on the starboard tack. A t  4 p. m. the 
gear was got on board again, and about 200 pounds of fish were fouud 
in the trawl, most of which were plaice. 

We then stood along by the wind on the starboard tack, heading 
about northwest, until 8 p. m., when the trawl was shot for the night, 
the vessel still heading westerly. On this occasion the trawl-warp was 
taken around the smack’s bow iustead of being hauled under her bot- 
toin, as it formerly had been. This was doue to prevent it from being 
chafed, also that it might be in a position to bring the vessel in stays 
in case we met with other smacks during the night towing i u  au op- 
posite direction. 

.Friday, July 2.-A little after midnightabout  12.15 a. m.-I TBS 
awakeued to see the vessel wear around while towing the trawl.’ The 
object of this  maneuver is generally to change the tack with the turn 
of the tide, and thereby tow the trawl back nearly over the same grounq 
it passed across during the first of the night. Or, perhaps, as on this 
owasiou, i t  is done to keep clear of rough bottom, which the lead gives 
warning of. A smack can, of course, be tacked around with the trawl 
out, as bas beon mentioned, and this can be done quicker and easier 
than to wear, but unless the conditions are hvorable the trawl is very 
liable to be upset. 

‘1 The manner of wearing (L trawl around ’’ hes been described, in the chapter OP 
Methods of Fishing. 

- 

Bull, TJ. 8, I?. O., 8;--35 
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There was a brisk westrrly bneee iu the niornitlg with fine clear 
weather, but later in  the duy the wiutl moderated slightly aud tliere 
were light showers of rain in the evening. 

The trawl was hauled a t  5 a. m. and, though it  was torn considerably, 
there were about 1,200 pounds of fish in the LLcod.” These were chicfly 
small haddock, such as the New England fishermen call L b  scrod” had. 
clock. According to the skipper, w e  L L  struck The Rough” about half 
an hour before we began to heave up the trawl, which accounted for 
its being torn. 

Most of the vessels in our fleet got fair catches of fish this morning, 
compared with what they had 1)reriously ta81ien, and not a few of tliuui 
had their nets torn. After tho tran Is were up, aut1 while the crcus 
were busy dressiog and boxittg the fib11 ant1 repairiiig damages to the 
gear, the fleet filled away and bcat to wiittln-art1 to regaiu the 1)ositioii 
where they began fishing last evming. The catch was not sufficiently 
large to complete tho cargo of the Sobriety, aud oonsequeiitly she did 
not start for market to-day. But I coucluded, however, to change my 
quarteis, and when the boat left the Will ie  and Ada to transfer the 
morning’s catch of fish I went in  hw, o i i  board of the Solwiety, where 
I was welcomed by the captaiu aud crew, aud where I staid for the 
remainder of my cruise. 

It was an interesting sight to witness, from this point of view-on 
board of the carrier-the various phases of boarding the fish which 
have been alluded to elsewhere. Along the lee side of the Sobriety 
were crowded the boats of the Beet, the crew of some of them actively 
engaged in getting their fish on deck, ul)on which was gathered tt 
group of hardy fishermen belonging to the other vessels, aud whc, iiow 
their fish were ou board and their boats dropped astern, were iuter- 
changing news, ohafling the newcomers, sucl apparently enjoying this 
break in the monotony of their lives on board their own vessels. 

The crew,of the cutter which takes the fish in generally have to stow 
the boxes below and ice them, putting down alternate layers of truiiks 
ot fish and ice, the latter being grouiid fine in a mill which each smack 
of the fleet is proyided with. Sometimes the carrier’s crew receive RS- 

sistance from the meu belongiug to* the other vessels, who, after they, 
have discharged their boiits and deposited their bills of lading in the 
companion, lend a hand to-yet the trunks below deck. When, however, 
all the vessels in a “cutter fleet” are sharing alilw, cath receiving an 
equal portion of the catch, no tallies are put ou the truuks of fish aud 
no bills of lading are needed. 

A t  1.30 p. m. the admiral signaled to (6  shoot t h e  gear,” and accord- 
ingly the trawl was put out. But it got caught up on the bottom soon 
after it waa down, and we had to heave i t  up  and repair the damage 
which the net hat1 sustained. As this took some time it was decided 
by our skipper that i t  would scarcely pay to iiiake auother shot duribg 
tbedt’teraoou, and as B C Y Q F ~ ~  other ,SWRC$.S met with q silqilar wishapt 

I 
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and none of them put out their gear after rep:ttring it, they all gath- 
ered around a vessel just out from home, and the skippers went on 
board of her to  lcnrri the news and inquire for letters. As our captain 
was going, too, I joined him and spent two or three hours very plens. 
antly, learned some new facts about beam-trawling, ancl was gratified 
to find the fishermen communicative and intelligent, many of  theni pos- 
sessing a comprehensive Bnomlt.rlge of the bnaincss in which they mere 
engaged, and some having cousiclerable geurral inibrniation. 

FIG.  26. VI8ITING. 

I did some sketching today, but, owing to the  prevalence of rainy 
weather since the cruise begnn, there have been few opportunities for 
securing slrctches. 

LYatzwday, J ~ h j  S.-Tliere wa’s a fresh southwest breeze in the morn- 
ing-a head wind for Grirnsby, which materinllg decreased my chalices 
of reaching Southampton to join t h e  Necknr. 

We began to heave np the trawl at 2.30 a. m., and nt 5 o’cloclr it was 
alongside. About SO0 to 1,000 pounds of‘ tis11 irere taken on this haul. 
After the trawl was up the suiaclr Gllctl a w q ,  aiid stood along to the 
westward, by the wi~id, with the fest OS the fleet in co~npany, until the 
fish were ready to put on board the Sobrief?/, wheu wo hove to ancl 
waitecl for tlie morning’s catch to be L‘boardetl.” 

Several of the skippers, among whom was Captain Tickler, came 
aboard the Solwiety to bid me good b37e, and to wish iiie :L si~So and 
specdy passage home. From all of these nicn I rrcci\-etl uniform kind- 
ness end courtesy, while they hare s l ~ o m n  a willingness to give nio all 
the information possiblc~ concerning tlicir vocation. 

As goon as tho fish were a11 aboard oiir guests tcolr their l r n w ,  our 
Smack filled away, all sad1 but tlie jib-topsail n m  set, nnd n-e Itcadcd 
along about west by south\ close Iinnlcd 011’ the port tack TVlicln tlie 
fish W P ~ O  d I  below a11(1 iced the bobstar K ~ L S  I l ~ k ~ d  OQ and ~ O V O  tittltl 

. 
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and the jib topsail set. This was a t  11 a. m., a t  which time the wind 
was viorleratiug, and it gradually decreased until it finally fell calm in 
the evening. 

&unduy, July 4.-Began with light northerly breeze and drizzling 
rain. Wind increased, a t  4 a. m., to a fresh breeze, and after 11 a. m- 
it blew strong and squally. 

At  4.30 a. m. we made the land a short distance north of Flambor- 
ough Head, which is 30 miles from Grimsby, aud a t  11 o’clock we 
passed Spurn Point. After rounding the point we took in the gaff.top- 
sails and big jib, set the small jib, and took a reef in the mainsail and 
mizzen, thus putting the vessel under easy sail to wait for the rising 
tide to reach its full. KO vessel can enter the Grimsby docks until the 
signal is hoisted-an hour or so before high water-which, on this oc- 
casion, was displayed a little before 2 p. m. 

In the mean time we lay by off the harbor’s mouth, slowly reaching 
back and forth in company with several other inward-bound vessels.. 
Shortly after the signal was run up we shot into the dock, and the 
Snbridty soon lay securely moored in her berth, ready to discharge on 
the following morning. 

I immediately sent a telegram to Professor Goode, acquainting’ him 
with my arrival at Grimsby, and stating the hour when I should be in 
London on th following day. 

In  the evening I called on Mr. Mudd and informed him of my return 
and of the success which had attended the cruise. 

Bowclay, July &--I reached London at noon, and joined Professor 
Goode ; the same evening we arrived at Southampton, in ample time 
to secure our berths on the Neckur, which was expected the following 
day. 

% 

11.-NOTES ON THE BEAN-TRA WL TISHERP OF CONTINENTAL EUROPE, 

A, FRANUE. 

Though beam-trawling is prosecuted to a considerable extent by the 
French, this fishery has not assumed, in France, anything like the im- 
portant proportions which i t  has attained in Great Britain. No statis- 
tics are available showing to what extent the beam-trawl fishery has 
been carried ou in France; but when it is stated, on the authority of 
Mons. A. Duchochois, of Boulogne, that only twentyfive sailing trawl- 
ers go out from that important fishing port, and that France has no 
steam trawlers, some idea may be gained of the status of this fishery. 

1. FIEHING GROUNDS. 

The fishing grounds of the North @ea and the English Channel are 
Tisited by the French trawlers, in common yjth the English, though it 
ia probable the former keep nearer the Contiqeptal cgwt thgn the 
#ish do, I 
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2. VESSELS. 

Smacks are used for beam-trawling ; these carry crews of eight men 
each. Some of them are ketch-rigged, but others are cutter-riggrd, 
carrying only a single mast. 

3. APPARATUS. 

The beam-trawls used by the French have the same general feattlrea 
as those employed by the English, which hare been fully deecribaii. 

“In the French trawls the net is very much shorter in proportion trio 
the length of the beam; it tapers regularly to the end, has no distiiict 
cod, as in the English nets, and the rubbing pieces extend across the 
under side of the trawl for some distance from the end, which is specially 
protected from chafing by having a stout hide underneath?” 

The ground rope is sometimes weighted with chain that is fastened 
to it in  festoons, similar to the plan adopted by Belgian fishermen. 

The‘same pattern of head-iron that is used by the English is also, I 
am informed, now most generally adopted by French fishermrlz. At 
the time Holdsworth wrote, other forms were in favor in Eralice to a 
considerable extent, though he mentions that even then the Brisham 
pattern was used. 

FIG. %7. FIG. 28. 
FIIENCH TRAWL-HEADS (after Holdsworth). 

Concerning these peculiar forms of trawl-heads he writes as follows : 
“Among other varieties of trawl-head may be mentioned those we 

have fouud used by some of the French trawlers, and the noticeable 
feature in them is that the beam is placed ao near the front of the head 
as to require the tow-rope to be fixed very low to prevent the fore part 
of the shoe burying itself in the.ground. This is further guarded 
against in one variety [see Fig. 271 by the additional length of the 
frame behind the beam. There appears to be a want of balance in 
these French irons which is not the case with those used by our own 
fishermen. No doubt there is aome degree of fancy in the shapes 
adopted; but the English irons strike one as better adapted for their 
work, and the Brixham pattern ib now beiug much used by the French 
trawlers. By means of these irons the t,rawl-beam is kept nearly 3 feet 
above the ground, so that i t  neither touches nor causea any disturbatice 

’Deep Sea Fiskiug, etc., p. 61. 1 
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of the bottom whatever; its soIe use is to extend the mouth of tbe lie!, 
and if i t  were to touch the ground, as maiiy persons believe it does, it 
would effectually frighten away the @h and prevent -their going into 
the net.,, 

4. METHODS OP FISHING. 

The methods of fishing, so far as shooting and hauling the trawl are 
concerned, are essentrally the same, according to M. Duchochois, as 
those adopt# d by English fishermen. 

B. BELGIUM.~ 

According to M. Jules Le Lorrain, there are about 222 vessels em- 
ployed in t lk  beam-trawl fisheries from Belgium ; 170 of these sailing 
from Ostend and tbe remaining 52 from H~e~-st a n d  Blankenberghe. 
There are also 22 small boats, commonly called " sloops," engaged i n  
this fishery on the Belgian coast. The foregoing will give an idea of 
the importance of the trawl-fishery of Belgium, though it should be 
stated that some of the vessels do not, like tho English, pursue this busi- 
ness throughout the year, but frequently engage'iti other branches of 
t,he fisheries. 

1. FISHING GROUNDS. 

The fishing grounds resorted to are essentially the same as those upon 
which the English pursue their work in the Xorth Sea. 

2. 'VESSELS. 

The vessels employed in beam-trawling from Belgium are of two 
classes. The larger and more important typo so closely resembles the 
English ketch-rigged trawler that the description given of the latter 
will apply as well to the Belgian smack, which differ6 from the other 
chiefly in hnving less rake to her stern-post, and, perhaps, in a less 
elaborate equipment, for working t h e  gear. A capstan exhibited in t h e  
Belgian section a t  London was of the old-fashioned typca, and as th i s  
was intended to represent the kind used for heaviiig ui) besm.trawls, 
i t  is evidently far less effbctive than the improved and powerful c a p  
stans carried on English trawlers. 

The other class of' Belgian trawlers are large, open, clinker.built 
boats, very wide, with round bilge and flat bottonil. They have a pecu- 
liar lug rig, average about 20 tons, and, like the 6' bon~schuifen?~ of Hol- 
land, are specially designed for fishing from a coast where harbor+ ara 
riot; easily accessible. 

1 Deep See Fishing, &e., pp. 57-58. I f  

ZTho statcnients made here relative to the Belgian beam-trawl fisheries a10 based 
partly npon a study of' iuodels of vcssele and full-sized apparatus exhibited at the 
Interndtionid Fisheries Exhibition, Loiidoii, 1883, add partly upon information very 
kindly furnished by Mons, Jules Le Lorraio, of Belgium. 
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The vessels sailing froin Ostend carry each six men in a crew, while 

four men is the average crew on the Heyst and Blankenberghe tramlerp.’ 

3. APPARATUS. 

I n  most essential particulars the trawls used on the larger class of 
Belgian trawlers are constructed on the same general plan as those em- 
ployed by the English, 

There are some di@erences, however, in details, as may be gathered 
from the following description of a trawl exhibited in the Belgian sec- 
tion a t  London. 

The foot of this net was first hung to a small hemp r0p.e abotit the 
size of ordinary nine-thread ratline stuff. This small rope is seized, 
at intervals of six inches, to a larger hemp rope-about 1% inches in 
circumference-and the latter is fastened, by galvanized iron.wire seiz- 
ings, to the foot-rope proper, which is Cg-inch manilla. Attached to 

h3.29. FOOT BOPE OF BELGIAN TRAWL. 

the ground rope, by stout iron rings, are festoons or loops of chain, the 
rings beiug 6 inohes apart and there being five or six links of chain in 
each loop. Fig, 29 is a section of the foot of a Belgian trawl, and 
shows this peculiarity of construction. This chain attachment is for 
the purpose of making the ground rope “bite” the bottom; that is, 
dig into it so as to  disturb any flat fish, like soles, for instance, that 

.cling close to the ground and partially bury themselves. One wouIt1 
think, however, that this plan might  be objectionable, because if the 
ground rope sliould be ciught up on rough bottom, i t  seems probable 
that the trawl-warp would part before the chain, and, consequently, the 
whole gear would be lost. 

The Belgian trawl-head (Fig. 30) has very nearly the same shape ad the 
liead-irons used by t h e  EuII and Grimsby fishermen, differing chiefly 
from the Iatter in the after part of the curve, from the beam to t h e  shoe, 
being of round iron instead of flat, a i d  in  having the eye for the grouud 
rope to bend into inside of the lower after corner instead of forming rz 

Since the above Wa8 written steam trawlers hove been built in Sootland for the 
Belgian fishery, 
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projecting ear behind as in the English trawl-head referred to, though 
in this respect it is similar to the (English) ti Barking pattern." 

The end of the beam projects several inches beyond the socket and 
is held in place by a stodt iron key. Iron wedges are not used to secure 

' . the beam ends, as is customary in England. 

FIG. 30. BELGIAN TRAWL-HEAD. 

The following are the dimensions of the trawl-heads exhibited at Lon- 
don : Height (inside) or vertical diameter from top of shoe to lower part 
of beam, 2 feet 66 inches ; horizontal diameter, 3 feet 6 inches ; shoe, 
4 inches by 3 inch iron; front of head, 3 inches by 8 inch iron; back, 
16 inches diameter. 

The bridles were of four-stranded, 68-inch manilla rope. 
Tlie trawl used 011 the smaller craft, and which is pulled in by hand 

or by means of a small winch, is of a peculiar pattern, so far as the 
beam and trawl heeds are concerned, the net itself having the same 
general appearance which is characteristic of this  form of apparatus. 
The following is a description of one of these trawls exhibited at Lon- 
don : 

FIG. 31. TRAWL-HEAD, BEAM, ETC., USED L"SH0RIC. 

The beam was 21 feet long and 4 inches in diameter. In each end of 
i t  was fixed an iron bolt 3 or 4 inches long, which passed'through a hole 
in the top of the head-iron, and was prevented from getting out of its 
socket by a rope which was tightly stretchorl along tlie top of the beam 
bnd fastened a t  each end to the top of' the head-irons, o n e  end of thiB 
rope being haulsd tight by a small lanyard rove through roughly-made 
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bulls-eyes. The head iron is of a peculiar pattern, and an idea of its 
form can best be obtained from the illustration, Fig. 31. A broad lower 
part or sole curves up in front like the runner of a sled, but about 6 or 
8 inches above the ground the cLshoe?7 is joined to a round bar of iron, 
2 inches in diameter, which at the top is flattened slightly and perforated ’ 
with two holes, one for the beam iron and the other for the head rope. 
On tLhe upper side of the sole or shoe is an eye, through which passes the 
ground rope, the end of which makes fast to the round part of tho head 
iron. The sole is 1 foot long where i t  rests on the ground, made of 4 
by 24. iuches flat iron. The head is 3 feet 3 inches high to the extreme , 

top; the beam is raised about 2g feet above the ground. The ground 
rope of this trawl is fitted with chain festoons in the same manner as 
the larger Belgian trawl. 

I n  order to, make this tow over the ground without upsetting, a short 
bridle or span is attached to each head iron; the lower part of this bri- 
dle (which is 4 feet 3 inches long and well parceled to prevent chafe) 
passes through a hole in t h e  front part of the shoe 6 or 6 inches above 
the ground, being knotted on its end to prevent it from coming out; 
the upper part (3 feet 8 inches long) fastens around the head above the 
end of the beam. Beyond this span the bridle proper extends to the 
towing warp. 

4. METHODS OB FISHINQ. 

The methods of working the trawls on the larger class of Belgian 
vessels, according to M. Lorrain, are the same as those employed on 
the English trawlers. 

The ‘6 single-boating” system is the only one followed, each wssel 
taking its own catch to market. Ice is carried for preserving the fish, 
The smacks from Ostend usually make trips of eight to ten days in 
length, while the Heyst and Blankenberghe craft rarely stay out more 
than one or two days. The fish are packed in boxes on board the ves- 
sels and brought to market in baskets. All the fish caught by the 08. 
tend boats are sold a t  that port and from thence they are distributed 
by the dealers. 

0. HOLLAND. 

The fisheries of Holland are of a mixed nature, differing from those 
of‘ most English ports in that the same vessels which follow herring 
fishing for a portion of the year may at other times eugage in beam- 
trawling, or the beam-trayler of to-day may be employed in fishing with 
long lines to-morrow. It is therefore somewhat dificulti to say precisely 
what is the relative importance Of beam-trawling among the fisheries 
pursued by the Dutch! That it is an important branch of the fisheries 
of Holland is well known. 

‘1 Next to the herring fic3hery,7’ s a p  a’Dutch writer, ‘4 the capture of 
fresh flsh is the principal one in Holland. Th‘e fish are sometimes Obught 
with hooks, but more frequently with trawls and other drrtgkets. In 

3 
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this fishery all tho bomscl~uiien~ of tlie coast take part during the wiu- 
ter, aud somu ofthe lnggers which carry OLI tlie herring fishery in sum- 
mer; also the fifty large vessels referred to abovo (as beiug employed 
a portion of the year in fishing for cod with lines), and a11 sorts of 
other vessels, great and small, hailing from the small towns along the 

Assuming that there is probable truth in the belief held by some 
writers that the use of beam-trawls was first made known to the English 
fishermen by the Dutch who accompanied the Prince of Orange to 
England in 1688, there is reason to believe that this  system of fishing 
has long been practiced by the Netherlanders. 

l3,ULLETlN OF THE UNITED STATES Ff$H COkVISSION. 
I , 

1. FISHING G R O U K D ~ .  

While the larger vessels commonly fish in  the North Sea, the Libont. 
solwiten” usually carry ou their work not lar from the Dutch coast. 
Gearally the Dutch vessels resort to many of the same grounds for 
trawling that are visited by the fishermen of t h e  countries previously 
mentioned. 

2. VHSSELS. 

The larger class of vessels employed in beam-trawling are, as has 
been said, generally employed in herring fishing during the season 
when herring are most abundant in the North Sea. As the herring 
fiRhery is, par excellence, the most important of all the Dutch fisheries, 
tpe vessels are constructed and rigged with especial reference to their 
fitness for catching herring, while their adaptability to beam-trawling 
is, in most cases, considered of secondary importance. These vessels- 
the so-called luggers, or loggers-range from about 45 to 70 tons; they 
are not so sharp forward a s  the British smack ; are nearly of the same 
relative proportions as to length, ,breadth, and depth, beiug possibly 
not quite so deep as  tho Euglish craft. They are flush-decked, ketch 
.or yawl rigged, arid gcuerally with mainmast arranged 80 that, i t  can be 
lowered. They have au ordinary capstan that stands well aft-so as to 
be ont of the way of the nets alien herring fishing-and the trawl-warp 
leads over theside abreastof this capstan. The winches, “dummy,” etc., 
that form a part of the deck equipment of a first-class Englirih trawler, 
were not attached to the models of Dutch vessels exhibited at  Berlin, 
1880,’or London, 1883; therefore i t  may be assumed that these are not 
used. 

The bLbomschuiten” are a peculiar class of smaller fishing craft, de- 
signed especially for use on part8 of the coast‘wherc harbors are not easy 
of access or where there are no harbors. Tliej are made extraordinarily 
wide, being about two-thirds as broad as long,~while the bottom is flat 
and coiistructed with especial reference to being hauled out on a beach 
or again launched through sthe surf, They are ctlinker-built, nsuallY 
about 30 feet long, both ends shaped aearirg alike, rounding yet alrpost 

1Introdootion to  the offloid oataloguu of tho Netherleuds exhibit et London, l$@* 
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square on top ; have flush decks, and each carries ‘a large capstan near 
the stern that is the  motive power for getting on board two trawls 
which they use. They have a peculiar sort of yawl rig, supplemented 
occmionally by a smell square topsail on the mainmast, 

3. APPARATUS. 

The beam-trawls commonly used by the 
vessels are about the same in all essential 
EngIish fishermen. 

larger class of the Dutch 
details as those used 11s 

A peculiar form of trawl-head iron, Fig. 32, was exhibited in the 
Netherlands department a t  London, 1853, by W. Groen, of Scheven- 
ingeu. This was the iovention of the exhibitor, itlid was attached to a 
f.rawl.net designed for sole fishing, such as is used by the bomsdudten, 
and which it is desirable to have pass easily over the ground. The idea 

‘is somewhat similar to that of de Caux’s, but is less elaborate. 
. This trawl-head is somewhat tlifficiilt to describe. The upper part is 

a aquare bar of iron, forked a t  tho lower extredty to fit over the wheel, 
and having holes through the extremities for the axle of the wheel to 
pass through ; the upper part of this iron iS bent slightly backwards 
and broadened out somewhat to admit of IlOleS beiug made in it, one 
for the end of the trawl-beam iron aud others for the bridle shackle and 
head  ope. To thb rear lower part is welded a sort of foot, recurved, 
extending over the back of the wheel ant1 resting ou tlie ground behind, 
being held in place by a stont U.ehibped iron clamp which passes aroupd 
it and each end of which is bolted to the prongs of the head-irou, a little 
above the whoel axle. At tllh extremity of this foot, 011 top, is au ege for 
the ground rope of the trawl to paas through. Tho \\lieel itself is of bard 



396 BULLETIN OY? TEtE UNITED STATZS PISB COMMISSION, 

wood, banded with iron, and at equal distances around it, near the edge, 
are a number of holes. These holes are so placed for the purpose of 
stopping the wheel from revolving, if deemed desirable, by shoving a 
key through the prong of the iron into any one of the holes that chances 
to be uppermost. A large shackle, one end of which is connected with 
the wheel by the axle bolt, comes in  front of the wheel, and from this 
land the shackle a t  the top of the iron extends a short chain span that 
counects with a shackle at its end, to which also the bridle is attached. 
The followiug are some details of the measurements : Total height, 3 
feet 1 inch; diameter of wheel, l l g  inches; thickness of wheel, 6 
inches; size of iron between wheel and beam, 1+ by l+ inches; hole for 
beam iron, 12 by 8 inches; lower part of foot is quite flat, 3% by Q 
inches; lower chain bridle, from axle of wheel, 2 feet 8 inches; upper 
bridle, 1 foot 10 inches. 

I n  this case a flat bar of iron is fitted into the end of the beam (which 
is banded to prevent its splitting), and this iron, projecting beyoud the 
beam, slips into an oblong hole at the upper part of the trawl-head. 

The trawls ordinarily used by the bomschzlitetz have some peculiari- 
ties. The following is a description of oneof these trawls, exhibited st 
London, 1883 : The beam is made of soft wood, 25h feet long, 39 inches 
in diameter, backed by a square iron bar 8 inch square, which is seized 
to the beam. Projecting from the beam enda are iron bars which pass 
through the holes in the top of the head-irons. The head-iron is 3 feet 
high ; it is straight, small at the top, but with a heavy square foot that 
is 10 inches high and 4 inches square, rounded on the lower front part 
so that it will slip over the bottom. (See Fig: 33.) Throsgh this 
foot are two holes, one about in its center, from front to rear, for tbe 
lower part of the span to pass through, and the other traneversely, near 
the lower extremity, for the ground rope to reeve through. The whole 
affair is simple and prihitive. A rope ‘$ban extends forward from $be 
head, a large thimble beiug seized in its bight, and into this thimble id 
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bent the bridle. One end of  this span fastens to the upper part of the 
head-iron, and is 2 feet long; the other or lower pa’rt of the span is 2 
feet 7 inches long, and passes through the foot of the head-iron ,and is 
held by a knot on the end of the rope. 

FIG. 34. SECTION OF FOOT ROPE. 

The ground rope is in striking contrast to those used by British fish- 
ermen. It is a small-sized hemp rope, scarcely larger than an inch, and 
on it are strung, a t  distances of 39 iuches between each two, a number 
of lead sinkers, these being 14 inches long and 1 inch i n  diameter, with 
holes through them sufficiently large to admit the rope. (See Pig. 34.) 
The net itself does not differ materially from other trawl-nets. 

4. METHODS O F  FISHING. 

The methods of fishing with beam-trawls on the larger Dutch vessels 
are essentially the same as those adopted by the English, so I a m  
assured by Mr. A. E. Maas, of Scheveniugen. Holdsworth says : “ The 
same method of fishing is general on the coasts of. Holland, Belgium, ’ 
and lj’rance ; but the Dutch are peculiar in using two trawls at once, 
one being towed from the bow and the other from the stern of the 
vessel.:’ 

It is a, question, he thinks, whether, taking the year through, much 
advantage is gained from this system, although undoubtedly large 
cat&es are made by i t  sometimes. It is possibly true that, at the time 
Holdsworth wrote, the Dutch trere not using the large beam-trawls-a 
single trawl to a vessel-as they now do in the North Sea. His remark 
on the system of trawling pursued by the fishermen of the Netherlands 
applies more particularly to the k g  bomsclizciten,” all of which, accordiug 
to Mr. Maas, still use two trawls-each with a beam about 20 to 21 
feet long, of the kind last described-one of which is put out from the 
stern and the other from the bow. The peculiar construction of tho 
4 6  bomschuuiten” makes i t  possible for thew to operate two trawls, though 
this might be found impracticable and unprofitable on vessels of the 
ordinary form. The g k  bovaschuiten” are so modeled that, when their 
lee-boards are up, they h a w  a minimum of lateral resistance; there- 
fore, when towing their gear, they slide off almost dead to leeward, drift- 
ing very much faster, of course, than a deeper vessel would. With a 
fresh breeze of wind and a lee tide effective work way be done, but 
with the tide running to wiqdward it, is difficult to understand how these 
boats can work to advantage. 

All of the Dutch vessels t@e their own catch to market, and are what 
Would be termed u single boatere ’) in England, The 4‘ bornsohiten.” 
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rarely stgy out more than a day or two, but the larger vessels make 
longer cruises, in most if not all cases bringing in a portion of their fish 
alive and the rest in ice. 

D. GERMANY. 

Though trawling in various forms is quite extensively prosecuted by 
the Germans, beam-trawl fishing proper has not assumed very impor- 
tant proportions as compared with this fishery in some other countries. 

1. FISHING GROUNDS. 

Tho German trawlers fish chiefly, if not wholly, in the North Sea, 
but, as a rule, not far from their own coast. As the shore soundings 
08 the west coast of Prussia coustitute some of the best of t h e  North 
Sea fishing grounds, more especially in summer, there is no need for 
the German vessels to go such long diitaiices from home ports as the 
English trawlers often do. But, since the larger trawling vessels often 
market their catch at English ports, they are placed in essentially tbe 
same position as the British trawlers, so far as nearness to fishing 
grounds is concerned. The sinal1 craft, of course, fish quite close to the 
land, but the larger vessels often go some distance off when the inshore 
fisheries are not profitable. 

VESSELS. 

Among the most important types of beam-trawlers from Germany 
may be mentioned the luggers or "loggers" of Emden, arid a peculiar 
ketch-rigged class of vessels that have been designed by Blankenese 
builders. Tbe first named of these were, like uiauy of the Dutch trawl- 
ers, originally designed for the herring fishery, and, in fact, were either ' 
byilt in Eolland or modeled after the vc.,tsrla of that,country. They 
are about 60 to 70 tons, rather full, flush-decked, and ketch-rigged, the 
lower masts being somewhat longer than those of the English smack, 
and the mizzen.mast a trifle farther forward, 

The Blankenese-built vessels are of a similar rig, bu t  are sharper, 
and provided with a well for keeping their fish alive. The striking pe- 
culiarity of this type of craft is the shape of its bottom. Though a keel 
vessel, the lower part of the bottom, which is about half the width of 
t h e  deck, is uearly flat arid sharp a t  each eud, like the bottom of an 
American dory. This flat section has flariug sides, that are 2 to 3 
feet high, and which are joined to the upper part of the hull, that js 
shaped like the top of an ordinary vessel. I t  is claimed that these 
vessels are swift arid seaworthy, aGd that they have the special quelifi- 
cation of keeping their fish alive much longer than they can be kept in 
round.bottomet1 smacks. 
t 8everal forms of sharp sterned decked boats are employed in tra 
ing along the German coast, though thi$~'c;~n not in  any way be cwll 
beam-trawliug siuoe the apparutys bas uo bcicni pitacked to it, awl 
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most commonly operated by two boats working together, in a manner 
precisely similar to the method practiced by the Spanish fishermen for 
working the large b 6  bou-net.” 

, 3. APPARATUS. 

The beam-trawls used on the German vessels are the same as those 
emplopd by English fishermen, the latter having been taken as the 
standard. 

4. METHODS OB FISHING. 

The methods adopted by the Germans are like those of the English, 
as might naturally be expected, wheu i t  is stated that fishermen froiu 
the east coast of England have been employed by German firms to act 
in the capacity of experts or instructors iu  this branch of the fisheries. 

The vessels fish singly, each marketing its own catch, and on some 
occasions the fish have been sold in English ports. 

E. SPAIN. 

The use of the beam-trawl in Spain is, I think, of recent date, though 
&her forms of trawls or dragnets have long been employed iu that 
country. 

One of the most common forms is worked by two boats, each of 
which is attached to and tows one wing of the net. This is used ex- 
tensively on the Mediterranean coast of Spain. It, is called a “bou 
net,” or, sometimes, a ‘ 6  parella,” or 

Of late years, however, several screw steam trawlers have been built 
in Scotland for the Spauish fisheries. These art3 owued at San Sebas- 
tian. They are fine, seaworthy, ketch-rigged vessels of 35 to 70 tons 
aria well adapted for beam trawling, which they carry ou chiefly in the 
Bay of Biscar. 

parenzella.” 

1. TIia “BOU NET” 011 PAnELLA. 

It is ‘believed thah the 6‘ parella,” which is probably identical with 
the Italian. parenxella, was iuvented iu the sixteenth century. This 
name, according to Captain Uommorma, means a, pair in the Catalan 

.language. It is applied to a plow that two oxeu are required to work, 
arid likewise to this net, which is towed by two boats. The uet bas 
two long arms or wings, the lower edges of which are weighted with 
small sinkers, while the upper edges are raised from t h e  bottom, and, 
consequently, the mouth of the net is kept open by a number of cork 
floats. The arms are 130 meshes, or about 39 fathoms doep (the six 
mesh being 2 inches) aed 7 fathoms long, tho cork rope and ground rope 
having nearly the same curve; the body of the net, from where i t  is 

,joined by the wings, tapers !so as to form a C O ~ O  11 yards long, which 
iejoined by a small neck to.the end, the extremity of which is flat and 
spread Q U ~  osasicierably : thie e ~ d  corresponds to  the 6 ~ ~ s c l ”  of t+ beam. 
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trawl. To the end of each wing is attached a towing span, a double 
rope, distended in the middle with a wooden spreader or cross-bar, one 
bight of which is secured to the extremity of the wing and the other 
bight having an eye for the towing rope to bend into. These nets are 
used in diflerent depths, sometimes in as much as 100 fathoms. The 
towing warps are about 300 fathoms long. When the boats are tow- 
ing the b L  parella ” they keep at a distance of 400 to 500 fathoms from 
each other, so that the arms of the apparatus will be well extended 
that they may sweep a wide area of sea bottom. 

’The following are the dimensions of the ‘‘ parella” as given by Cap- 
tain Commerma: Total length, about 30 fathoms; length of arms, each, 
7 fathoms; width of arms, about 34 fathoms, or 130 meshes; size of mesh 
in arms, 2 inches; size of mesh in body of net, 1 inch and 9 of an inch, 
The lead sinkers weigh about 1 pound each, and are placed 18 inches 
apart on the ground rope. 

‘ The “parolle” is used from October 20 to Easter Monday, during 
which season the various species of fish that occur near the bottom in 
the Mediterranean are captured. 

Captain Commerma is authority for saying that the b b  bou net” is 
used by steamers on the north coast of Spaiu, two &earners towing the 
net. Trawling in  this manner is, however, carried on only to a limited 
extent in the north of Spain, but very largely in sail-boats in the Medi- 
terranean. 

111.-A TTZXPT8 TO U8E THE BEAM-TRA WL IN THZ FISHERIES OF TEE . 
UXITED STdTB8. , 

Beveral attempts have been made to use beam-trawls in the fish. 
eries of the United States, as detailed in the following statements, aud 
i t  is quite possible tha6 similar trials have beon made by other parties 
which I have no knowledge of. It will be noticed that the attempts 
alluded to here resulted in failure. The trial made off Gape Cod 
coulcl soaroely be called a fair test of the apparatus, while Mr. Booth 
holds the opiniou that a longer practical test i n  the lakes, by a compe- 
tent expert, might lead to far different results from those which he 
obtained in his experiment. 

The following are the facts relative to $he trials which have been 
made : 

Capt. 8ylvester Walen, of Boston, Mass., Mtates that about 18G4 
Oapt. Richard Leonard, a native of Ireland, but then fishing from Bos- 
ton, had the schooner lgylph built on purpose for trying t h e  experiment 
’of fishing with a beam-trawl o# tlie New England ooast. Oaptain 
Leonard visfted Ireland and brought back with him sufficient app%ratuS 
for making the experiment. The trawl was tried off Gape Cod, but with 
no BucCesEI j therefore that method of fishing had to be abandoned. 

“The captain and crew of the &yZph,77 says Uaptain Walen, bLantid- 
pating esm!lent results fcom this innovathp i4 American fisheries, kept 
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their proposed experiments a profound secret, hoping not only to proflt 
by being first in the field in this new enterprise, but also fearing the 
antagonism of other fishermen not similarly provided.” 

Mr, J. H. McManus, of Boston, who was part owner of the Sylph at the 
tima the experiment above referred to was tried, aays she carried a beam- 
trawl of the largest size, having a 50.foot beam, that it was set fivetimes 
off Cape Cod in 10 to 20 fathoms of water, bu t  no fish of any conse- 
quence, except flounders, was taken in it. The crew of the Sylpi~,  being 
all poor men, according to Mr. McManus, could not afford to continue 
.the trials. Therefore the attempt to use this form of apparatus was 
given up, aud the three trawls which had been brought over from Ire- 
land were sold to parties in Virginia to use for some unknown purpose 
in Chesa#peake Bay. 

Mr. McManus thinks that possibly one cause of this failure to intro- 
duce the beam-trawl was due to the foot-line not being heavy enough 
for that purpose, but he is, nevertheless, of the opinion that it.can not 
be used to good advantage north of Cape Cod. 

Mr. A. Booth, of Chicago, well known throughout the United States as 
an extensive packer of fish arid oysters, told me while at London, July, 
1883, that he imported a beam-trawl from England as early as 1873. He 
tried to use it for the capture of whitefish (Goregonus) on Lake Michi- 
gan; but although a few were taken, the attempt vas  zt failure, since 
the trawl could not be successfully used there, because it became fre- 
quently entangled with the sunken logs that were more or less numer- 
ous on the bottom of the lake. He  also stated that he had no one ex- 
perienced in this particular fishery to handle his trawl, and therefore 
he is not fully satisfied that it is impracticable to use this form of appa- 
ratus in some of the lake fisheries. 

In the scientific investigations made by the U. S. Fish Commission 
off the Atlantic coast, from Gape Hatteras to Halifax, Nova Scotia, the 
beam-trawl has been extensively used, and among the various new 
Species of fish that liave been captured in i t  may be mentioned the pole’ 
flounder (Qlyptocephalus cynoglossus), which was flrst taken on the New 
England coast in 1877. This species, which for food purposes is pro. 
hounced qulte equal to the European sole, has a w r y  small mouth, and 
can therefore be taken in large numbers only in a beam-trawl. It occurs 
in greater or less abundance off the New England coast, and north- 
wardly to the Grand Bank. 

Lieutenant.Oommander 8. L. Tanner, who has for several years been 
in command ofthe Fish Commission’s steamers, has used the beam-trawl 
Very extensively for scientific purposes in the waters of Massachusetts 

ay and off Oape Cod, as well as elsewhere along the coast. He says 
hat there are large areas on the eastern slope of Stellwagen Bank and 
ast of Cape Cod, outside of a depth of 45 fathoms, where A beam-trawl 
uld be employed to advantage, the bottom being a mixture of sand 

‘ 

Bull. U. 8. F. O., 87-26 
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and mud. These localities are noted for an abundance of flat-fish, among 
which the pole flounder occurs in large numbers. He believes it; would 
be entirely practicable to carry on beam-trawling in  those waters, but 
thiuks it would be necessary to have a steam capstau to get the gear up. 

The peculiar form of trawl-net which is used in the Mediterranean 
is successfully worked in the waters off the west coast of the United 
States. 

Prof. David S. Jordan, who investigated the Pacific coast fisheries in 
1879-’80, writing of the Italian fishermen of Sail Fraucisco, Cal., says 
that in 1876 the icpar~nzella” was introduced in the fisheries of that 
port. The fishermen of other nationalities threatened to burn up these 
nets, and the boats used when the nets were employed. San Fran- 
cisco is the only place in this couutry mliere this st j le of fishing has 
been introduced. There were two antagonistic companies who used 
‘these nets; they have now consolidated and divide the profits equally. 
Each company has three boats and ernploFs twelve or thirteen men, 
one of whom is constantly engaged in selling fish in the market. The 
stock is owned chiefly by men not actually engaged in fishing. This 
is divided irregularly, one man owning a net, another a boat, etc. Out 
of the gross profits are paid, first, the entire expenses, including pro- 
visions of the men, wear of the boats and nets, etc. The remainder is 
divided into shares, one share to each boat, one to each actual Bsher- 
man, and one-half share to each net actually in use. In  these two 

’ companies, there being six boats, two nets, and twentyfire men, the 
whole is divided into thirty-two shares. The captain sometimes re- 
ceived one and one.fourth shares. 

1V.-POSSIBILITTES OP SUCCESSFULLY USING THE BEAM-TRd WL IN 
THE SEA FISHERIES O F  THE Uh’ITED STATES. 

So far as the ocean fisheries of the United States are concerned, more 
* especially on the Atlantic coast, there is little probability that the beam- 
trawl will be employed for some time to come, chiefly for the following 
reasons : First, many parts of the fishing grounds, now most commonly 
frequented, are not suitable for beam-trawling, being too rough, and 
in many localities the water is too deep;’ second, our most valuable 
ground fish-cod, haddock, halibut, etc.-occur in  such abundance that 
far greater catchea can generally he obtained with lines or gill-nets 
than it would be possible to get in a bearn-trawl, and as bait can usuellg 
be obtained at a moderate outlay, the lack of this is not an inducement, 
as it is in Europe, to  adopt beam.trawling; third, tho flat fishes- 
several species of flounders, dabs, etc.-that occur off the east coast of 

’Though it is true that large tracts of the best fishing grounds are too rough for 
beam-trawling, i t  nevertheless is a fact that there are extensive areas where trawls 
Can be used, and should this form of apparatus ever be introduced iiilo the fisheries of 
the United States, no doubt it will be found that grounds now little frequented 
may prove unexpected store-houses of wealth, so fitr as fish life is conoornod. 

______ 
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the United States, and for the capture of which the beam-trawl is more 
specially adapted, are now of comparatively little value in our markets, 
and half a ton of them would ~carcely bring as much as is obtained in 
London for a hundred pounds of soles. 

The following statement of the arrivals of fishing vessels at Boston, 
Mass., in a single day, and the quai~t~ity of fresh haddock or cod on 
board of each, shows what enormous captures of these fish are some- 
times made with traml-liues. When it is understood that these fares 
of fish arp often taken in a single day, and that a vessel seldom fishes 
longer than two or three days consecutively, i t  mill be ampparent enough 
that like regults can not be obtaiued by using beam-trawls : ': Schooner 
Ma6el Eennison, Georges, 40,000 pounds haddock. Schooner Emily  P. 
Wright,  Georges, 40,000 pouuds liaddock. Schooner Qertie 3. Vinsor ,  
Le Have, 30,000 pounds haddock and cod. Schooner Col. French, 
Georges, 45,000 pounds haddock. Schooner Hattie I.  P l d l i p s ,  Georges, 
75,000 pounds haddock. Schooner Carrie and Annie, Georges, 60,000 
pounds haddock. Schooner Rebecca Bartlett, Georges, 45,000 pounds 
haddock. Schooner Eenry W. Longfellow, Georges, 60,000 pounds 
haddock. Schoouer Eben Parsons, Georges, 60,000 pounds haddock. 
Schootier Dido, Georges, 40,000 pounds haddock. Schooner Masoott, 
Georges, 50,000 pounds hddocl<. Schooner A .  R. Crittenden, Oeorges, 
35,000 pouiids haddock. Schooner Xystic, Georges, 30,000 pounds had- 
dock. Schooner Charles P. Boynton, Georges, 40,000 pounds. Schooner 
.Loring B. Haskcll, Ororges, G0,000 pollnds Ii:~ddoc*k. Schooner Yen.  
dragon, Georges, 30,000 poll nds haddock. Schooner Iolantke, CIeorges, 
30,000 pounds haddock. Scliooner J .  W. Campbell, Georges, 45,000 
pounds haddock. Schoouer J. A .  Garland, Georges, 60,000 pounds 
haddock. Schooner Clytie, Georges, 45,000 pouutls haddock. Schooner 
Rebecca Bartlett,  Georges, 50,000 pounds haddock. Schooner Edward 
Trevoy, Georges, 60,000 pounds haddock. Schooner Matthew X i n y ,  
Georges, 50,000 pounds haddock. Schooner Tidal Wave, Georges, 50,000 
pounds cod. Schooner D. D. Winchester, Georges, 60,000 pounds 
haddock. Schooner Andrew Grimes, Oeorges, 30,000 pounds had- 
dock. Schooner Falznie W. Freeman, Georges, 60,000 pounds haddock. 
Schooner Annie D., Georges, 50,000 pounds haddock. Schooner rSarah 
U. WImrf, Ipswich Bay, 35,000 pounds cod. Schooner Grover Clevela$nd, 
Qeorges, 25,000 pounds haddock. Schooner Rapid Transit, GeOrges, 
60,000 pounds haddock. Schooner Nary  A.  Clark, Georges, 50,000 
pou11ds haddock. Schooner W. Parnell O'EarLr, Georges, 40,000 pOtlndR 
haddock. Schooner Carrier Dove, Georges, 95,000 pounds haddock. 
Schooner New England, Georgrs, 45,000 pQUlldS haddoclr. S~hooner 
Ethel Maud, Georges, 45,000 pounds haddock. Schooner Ellen rSwift, 
Qeorges, 48,000 pounds haddock. Schooner Addie Wiiathrop, Georfies, 
90,000 pounds haddock. Schooner Chcster R. Lawrence, Georges, 50,000 
pounds haddoclr. Schoouer Reporter, Oeorgcs, 75,000 pounds haddock. 
Bchooner Pkil. Sheridan, Georges, 60,000 pounds haddock. bcboouer 

. 
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Grertie Bvelyn, Georges, 48,000 pounds haddock. Schooner Bdith Em- 
ery, Georges, 60,000 pounds haddock.”l 

It is therefore evident that, with such conditions prevailing, the 
beam-trawl can not be profitably employed off the Atlantic coast, even 
supposing extraordinary catches could be taken in it. However, Rhould 
the clamand for flnt-fish increase in the future, which is extremely prob. 
able, i t  will doubtless be found that bcam-trawling can be prosecuted 
off o m  eastern shores with prolit and success, while, in a country having 
such a vast extent of seacoast as the United States has, and such 
varied fisheries, it is impossible to say what may not be done with an 
apparatug which is so eEective as is the beam-trawl for thecapture 
of ground fish. The fact that the 4Lparauaella” has been profitably em- 
ployed on the Pacific coast i s  a mntter of interest in this connection, 
and indicates that there may be, in that region, an opportunity to use 
the beam-trawl, which is 8 much more effective form of apparatus: 

1 Boston Daily Herald, February 12, lEE6. The name8 “Oeorges” and ‘(La Have” 
refer to  Georges Bank and La Eave Bank, where the fish were eaught. 
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Bl.-REPOR%' UPON T H E  R E S U L T S  O F  BALMON PLANTING I N  THE 
HUDSON RIVER. 

B y  FR,ED MATHER. 

I n  compliance with instructions from the U. S. Commissioner of Fish 
and Fisheries, dated July 11, 1888, I mads, during the aummer and fall 
of 1888, an examination of the Hudson River from its mouth to the 
tributary trout streams of Warren County, N. Y., with a view of as- 
certaining the number of adult fish captured during the last seaeon, 
and the possibilities of taking salmon eggs in sufficient numbers to war- 
rant the establishment of a temporary station for this purpose; with the 
object of learning the character of the small streams, and determining 
which give promise of the best conditions for developing the youug fish 
during their river life j and also for the purpose of obtaining informa- 
tion respecting the height aud character of the natural and artificial 
obstructions to the ascent of salmon. The results of these investiga- 
tions are herewith presented. 

PLANTINGS O F  SALMON. 

With the exception of some quinnat, or chinook, salmon planted in 
t h e  Hudson ten or a dozen years ago by the New York Fishery Com- 
mission, which have never been heard from, I believe that all the plant- 
ing& of 8aZmo saZar in the river have -been made under my immediate 
supervision. 
' I n  1880 I suggested to the late Prof. Spencer F. Baird, then U. S. Com- 
missioner of Fisheries, that the streams of the upper Hudson had all 
the requisites for growing young salmon, and he agreed with me that it 
might be possible that the river had never been a salmon river because 
of the natural obstructions to the ascent of the parent fish. On 
January 16, 1882, I was ordered to try to obtain a hatchery near New 
York City for the purpose of hatching salmon for the Hudson, and 
secured one from Mr. Thomas Clapham, at Roslyn, on the north side 
of Long Island, about 23 miles from the city, aIld in the spring planted 
225,000 fry in the streams of Warren Oounty, as well as some in other 
watera." 

I n  January, 1883, I was appointed superintendent of the new hatch- 
ing station of the New York Fishery Commission a t  Cold Spring Har- 
bor, Long Island, and transferred the work of salmon hatching there, 
where it bas since been conducted. 

* Rept. U. S. Fish Commission, 1882, p. 876. 
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The following plants have been made in the tributaries of the river : 

1882 ._.. .___.. .. - ._. ._ ___. . ._. _. . _ _ _  .__ - .__. - ._ - _ _ _  
1883 .-. - .. ___. . -. __. . . .--. _____. . . . . _. - - - -. . . . . _. -. 
1884 ._ - - :. . - - - -. .. ___. - _ _  - . - - - -. . - - - -. - - - - - - _ _  - -. - - 
1R85 - - . -. . . -. - -. . - - - -. . - - -. . . - . . . . - . - - - -. . . - -. . . -. - 
1886 ._-__. .__-__ _...._.__.. _._._..____. .____. ..._.. 
1887 .____. _ _ _ _  _____. _ _ _ _ _ _  ..___. .___.. _____. . ..__.. 
1888 .____.__’ _-...____. .._._... ._.___.._._ ..___. .._. 

225,000 
244,900 
385,700 
“319,100 
297,573 
140,450 
440,000 

Total. .____. .. .--. _.___. _ _  _ _ _  .____. - __. . __. - ”2,052,723 
--- 

Where the odd figures occur I would explain that there was no pre- 
tense to actual count, but, from the measured number of eggs there was 
an actual count of the losses of eggs and fry, my men being instructed 
to keep such a record, and the loss being deducted left odd numbers, 
which were always added in the last shipment, except in cases of loss 
in transportation, when they were deducted from that particular ship- 
men t. 

The streams in which: the fry were placed are good trout stroams, but 
there exists great confusion as to their names; for instance, while on 
this investigation, I asked Nat. Bennett, a well-known Adirondack 
guide, where “Roaring Brook” was, and he said that it was only an- 
other name for ‘‘ Thirteenth Brook.” This happened at the North River 
Hotel, and the latter brook empties into the Hudson about 100 yards 
above, while others said that (‘Roaring Brook” was a tributary of North 
Creek. As it will be found that a b‘rook by this name was stocked in 
four different years, I can not say which one received the two pfantings 
of 1883, made b j  0. B. Hewitt; nor that in 1884, by F. A. Walters, be- 
cause the men are no longer in my employ, and I do not know their ad- 
dresses. The plantings in (( Roaring Brook,” made in 1886 by 0. H. 
Walters, and in 1888 by 0. V. Eogers, were in the stream emptying 
into North Creek. Depending, as we must, on the natives for t h e  
nomenclature of these little mountain streams, we find that the names 
are much mixed, and the maps do not name these little brooks, My 
foreman, C. H. Walters, tells me that Eldridge Brook, stocked br him 
in 1886, is the strea9 also known as “Balm of Gilead,” and that i t  had 
two plantings in that year in consequence of its double name. I have 
now a better knowledge of the smaller brooks, and will try to avoid 
confusion of this kind in the future. The following is a list of  the 
brooks, with the numbers of salmon placed in them : 

Carr’s Brook, also called ‘6 Deleby Brook,” which comes into the Hudsm ’ 
from the east, a mile or two above North Creek, the northern terminus 
of theadirondaok Railroad, is a good trout stream, and is one of the best 

*And l$yeerlings. 
- 
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for planting salmon, as it contains insect l a r r s  nnd crustaceans in  ap- 
parent plentx. 

1882 .................................................. 35,000 
1883 .................................................. 49,800 
1884 .................................................. 39,200 
1886 .................................................. 119,600 
1887 .................................................. 49,000 
1888 .................................................. 50,000 

Total. .......................................... 342,600 

\ 

It received the following plants: 

Glen Brook flows in from the west a t  the statiou of the Adirondack 
Railroad called The Glcn, and is somo 20 or 30 miles below North 
Creek. It is said to be 
a good trout brook. 

Balm of Gilead Brook, also known as i‘6Eldridg.e Brook,” is a fine 
skream which comes iuto tho river from the west, half a mile below the 
village of North River, and received the following plants: 

It received 5C,OOO iu 1882 aud 39,000 in  1884. 

1882 .____. .____. ___. .____. ___. ._. __. .____. .____. _ _  ___. 40,000 
1883 .................................................. 49,700 
1884 .................................................. 39,000 
1886 .................................................. “58,973 
1886 .................................................. ‘59,800 
1887 .................................................. 49,700 
1888 .................................................. 50,000 

Total ........................................... 347,173 
-- 

Rayinond Brook.-Tt& is a good stream, which comes in  from the 
west: 2 or 3 miles above North Creek and below Balm of Gilead ; it ap. 
pears in the earlier reports as ‘‘ Raymont.” It had : 

1882 ................................................. 46,000 
18R3 .................................................. 39,000 

1885 .................................................. 49,800 
1886 .................................................. 49,500 
1888 .................................................. 80,000 

1884 .,---. _____. __._ .__. .__. _.__ ____.. __._ .____. ._____ 3i(,OOO 

Total ........................................... 271,300 
Roblee Brook.-This is not a good stream, because the lower portion is 

dry in summer. It runs through the village 0.f North Creek and is a 
strong streitin most of the year. I n  1888 it had 50,000 fry, but I would 
not recomrnerid it for €uture stockiug. There is another brook by this 
name which comes into North Creek. 

North Creek.-This is a good stream. It has a dam and a, tannery at 
its mouth, in the village of the same name. It directly received: 

1884 ................................................... 38,900 
1887 ................................................ 41,750 
1888 ............................ :.........--.......--. 65,000 

Total ............................... ........... 135,650 
-- 

*These two plants were made in the same brook, owing to the coufusion of name6 
by the residents in recommending it. 
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Besides this it had plants in one of its tributaries, kuown as Roaring 

Roaring Brook.-This stream is referred to on page 410, and I have 
.reason to believe that all the plants made were in the tributary of 
North Creek, and not in Thirteenth Brook. Those of 1886 and of 1888 
certainly were. The stream received : 

Brook, given below. 

1663 .___ - ..__...__..________..____.__......-.-. ._....._.. "67,400 
1884 .____. _____. .____. _ _ _ _  __.. ._.__. ._.__. ..__ ._.. _ _ _ _  38,800 
1886 ..._..__... .-.. 59,800 
1888 50,000 

Total ._____ ._____ ._ _ _ _ _  _ _ _ _  ._._.. __._ .___ .___.. . 216,000 
_ _ _ _  _ _ _ _  ._.. .____. .____. .. .____. ..._ ._._ .... 

Thirteenth Brook.-A rapid stream, which comes from the west and 
Bmpties at the village of North River. It is sometimes dammed for 
logging purposes, but was avoided on the years when i t  was so used. 
It received : 

1885 
1888 _. _. ._ _ _  _. .._... . ._ - ___. . __. . _. __. _ _  _. - __. .... ._ -. 

-. . -. - -. - - -. - - -. . - - -. . . - - -. . . - - - -. . - - - -. - -. . t 79,900 
50,000 

Total .__ __. -. _. .. ._ __. .__. ._-- -. .. .__. .. .. .. _. . 129,900 
Beaver Meadow Brook is a tributary of Indian River, which enters the 

Hudson in Essex County. The brook crosses the stage road from 'North 
River, to Blue Mountain Lake, about 8 miles from the former place, and 
if the roads were better in the spring this would be a good point of 
deposit. I n  1883 there mere 39,000 salmon planted in this stream. 

Indian River received 36,200 in 1884. 
Minerva Brook was stocked in 1888 with 35,000 salmon at Olmstead- 

ville, Essex County. It is a tributary of the Schrohn River, which enters 
the Hudson a t  Warrensburgh, Pome 20 miles, as the crow flies, below, but 
by the course of the river is nearly double that distance. This stream 
is a celebrated trout brook, and I strongly recommend it for salmon, 

Loon Lake empties into the Schroon at Starbuckville,Warren Oounty, 
and received 38,600 salmon in 1884. I am not certain that lake plant- 
i n g ~  are good for these fish. I prefer mountain brooks. 

Gulf Brook and Hokum Pond received 55,000 fry in 1882. Hokum Pond 
is in.the town of Johnsburgh, Warren County, south and west of the 
village ofNorth Creek. Its outlot is Mill Brook (not Mill Creek,in same 
county),-which is tributary to North Creek. Gulf Brook empties into 
Mill Brook near the outlet of Hokum Pond. 

Kelso Brook was stocked with 37,000 in 1884. It empties into Min. 
erva Brook a mileabove Olmsteadville, in Essex County, and is therefore 
tributary to the Schroon River. Another stream with the same name 
empties into Uarr's Brook in the town of Chester, Warren County, 

Cedar River comes from the southwest and joins the Hudson i n  Essex 
Oounty, about 3 miles above the point where Indian River comes in. 

* Two plants. 
t In the reports this plant was credited to North River. . 
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It risesin the Cedaz Lakes, near the middleof Hamilton County, and flows 
northeast. Within a mile or two of its source, the West Canada Creek 
rises and flows off southwest to the Mohawk, and the south branch of 
Moose River, another tributary of the.Mohawk, via Black River, rises ' 
within a mile and a half of the Cedar. I n  1885 I made a plant of 59,900 
salmon in the Cedar, where the stage road from North River to Biue 
Mountain Lake crosses it, just beyond the villjge of Indian Lake. 
There was no logging on the stream that year, and the fish could have a 
run of a dozen or more miles up the river. 

Ulendon Brook flows iuto the Hudson about 5 miles above Glens Falls 
and is an excelleut stream for salmon. I have already.recommended 
thiR stream, and a t  a meeting of the American Fisheries Society, in  
Washington, have shown young salmon from it which were caught and 
sent by Mr. A. N. Cheney, who, I think, also sent some to Mr. E. (f. 
Blackford. It is a good trout stream, and is protected by its owners 
against public fishing. On the 23d of August, 1SS8, in company with 
Mr. Cheney, I visited the brook and we fished i t  for about half a mile. 
In  an open spot we took afew chubs and afew little trout, which wg re- 
turned to the water. Pollowing down the stream, through a dense 
growth of alders, we found a pool in which was a school of perhaps 
twenty fish, which Mr. (3heney said were salmon, and on casting his fly 
in it he took one, which proved to be a salmon of 7 inches in length. In 
another pool he took a second one, and by letting my fly drift dowu uu- 
der the brush, leaving the rod back on the ground and holding the line 
in  my hand, I brought One U p  where I could identify i t  before i t  broke 
loose. Mr. Cheney's fish were both returned to the stream. We then 
stopped. I had seen enough to assure me that the fish mere there in 
numbers. 

Ulendon Brook has received the following plants : 
1884 .................................................. 41,000 
1885 .................................................. "59,700 
1886 .................................................. 19,700 
1888 .................................................. 50,000 

Totel .......................................... " 170,400 
. r can strongly recommend this brook for future plantings. It not only 

is a good stream for rearing the fry in, but is below several of the falls, 
especially the great one a t  Jessup's Landing, which is formidable one 
for a fi8h to go over, but which is dry in summer, owing to the water 
being ,used in the great paper mill a t  that place. (See account of 
Palmer's Falls, under the head of (( Dams and obstructions.") 

When I began the work, Professor Baird left tho selection of streams 
to me, as I had a slight knowledge of the Adirondack region, but some 
of the brooks I did not know and depended on tho opinions of the 
natives, judging that if they were good trout brooks they would do for 

"And 160 yearlings. 
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salmon. I am, however, more indebted to Mr. Oheney than toauy 
other man,for this information, as well as that respecting the dams 
and obstructions lower down, as he has fished that country very exten- 
sively, and is one of our best-informed anglers. Stbddard’s excellent 
map of the Adirondaeks was also of use, but its scale does not permit 
the naming of the smaller brooks, 

Rccapitiilalion of planting8 since 1862. 
Csrr‘s Brook.. - -. . - - - -. . . . ~ - - 
Balm of Gilead Brook ~ . - - -. . . . 
The Glen Brook ._ - -. ~ . . . -. - ~. 
North Creek Brook ..__ _ _ _  ._ _. 
Raymond Brook _____.  _ _  ~ _.__. 
Gulf Brook. - -. ._ - - -. . ~ . ~ -. - - - 
Roblee Brook. -:. . - - - -. . . . . - - - 
Minerva Brook (including 

Kelso) . -. -. - . - - - -. . - - - -. . . - - 

342, COO 
347,173 
89,000 
135,650 
271,300 
55,000 
50,000 

72,00@ 

Beaver Meadow Brook __.. _ _  ._ ~ 

Roaring Brook _ _  - - _. . . - -. .. _ _  
Clcndoii Brook _ _  - . . - - -. . . . -. 
Thirteenth Brook . -. - . - - - -. -. 
Indian River .. _ _  _. ._. _ _ _  ._ . .. 
Cedar River.. ___. .__ __. _ _  .. _. 
Loon Lake ._. __. ._ _. . ._. __.  .. 

39,000 
216,000 
‘170.400 
129,900 
36,200 
59,900 
38,600 

Total . . - __. . . ~ - - - -. .._. 2,052,723 
-- 

CAPTURES O F  SALMON. 

Up to 1888 it may be fair to consider only the three first plantings, 
which comprised 890,000 fry. I n  1886 several salmon were taken, one 
by John B. Denyse, iu Gravesend Bay, and three at the Troy dam, the 
weights ranging from 10 to lag pounds.+ It has been estimated chat. a 
dozeu or more were taken in that year by tho fishermen. Mr. Blackford 
bought the, salmon caught by Denyse, and displayed it on his stand, 
where it attracted great attention as a Hudson River salmon. 

I n  1887 many “North River salmon” were sold in New York, and 
were reported to have been taken up the river, although I know that 
sbme were taken in Gravesend Bay. On November 1 of that year a 
spent male salmon was taken a t  Port Monmouth, 3. J., and sent to Mr. 
Blackford.‘ It was very poor, and while it measured 2+ feet in length 
it weighed but 7 pounds. The hook on the jaw was slight, and the 
sides were blotched with red, as is usual with a ripe or spent male. 

This year, 1888, I have met with some difficulty in interviewing the 
shad fishermen, who are the ones who catch them, because of a, New 
York State law, enacted during 1887, which forbids their capture, ex- 
cept’ with hook and line. The law is as follows : 

CHAP. 530, LAWS OB NEW YORK. 
AN ACT for the protection and preservation of salmon in the waters of thib State. 

Passed June 6, 1887, three-fifths being present. 

The people of the State of New York, represented in senate and assembly, do enact 

SECTION 1. No person shall at any time kill or catch, or attempt to kill or catch, 
salmon iu the waters of this Statc with any device, or in auy manner, save that  of 
angling with liiie or rod held in hand. 
SEC. 2. No person shall catch, or attempt to oatch or kill, any salmon in said waters 

save only from the first of March to  the fifteenth day of August in each year. 

88 fOllOW8 : 

-___ 
*And 150 yearlings. 
t Rept. u. s, Fieb Commissiou for 1885, foot-Dote to page 110. 
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SEC. 3. Any person using nets in that part of the Hudson River within the jaris- 

diction of this State, in  fishing for other fish allowed to  beataken therein by nets, 
shall upon catching any salmon immediately return and restore the same to the water, 
without injury. The foregoing provisions are not to apply to  the operatiousof State 
or public hatcheries or to  the artificial propagation of said fish by State or publio 
authority. 
SEC. 4. Any person violating any of the foregoing provisions of this act  shall be 

deemed guilty of a misdemeanor, and, in  addition,  hall be liable to a penalty of one 
hundred dollars or one dag’s itnprisonmeut for each dollar of fine ; any informer to  
receive one-half of said fine. Actious for any violation of this act may be brought 
before any justice of the peace in  auy county which borders on the river or water 
opposite where the offense was committed, without regard to channel boundaries. 
SEC. 6 .  All acts inconsistent with this act are hereby repealed. 
SEC. 6. This act shall take effect immediately. 

Being assured that the information was desired for the use of the U. 
S. Fish Commission, in order to judge of the expediency of continuing 

.the planting of salmou fry in the Hudson River, mauy records of capt- 
ures were obtained, and they are all supposed to be authentic. The 
names of the fishermen who took them incidentally in their shod nets, 
in New Pork waters, are omitted. 

Gravesmd Bug.-The largest number of salmon taken by one man, 
which has come to my knowledge, is ten. These were captured in 
fyke nets set for shed in Gravesend Bay, which is a part of Lower New 
York Bay, between May 9 and 29. They averaged from 9 to 12 pounds . 
each, t h e  largest weighing 19 pounds. Eighteen more fish were taken 
in the same bay, makiug twenty-eight in illl. Seven mere caught by 
one person, four by another, three by a third, while four men took one 
fish each. 

New York Bay.-There were twenty fish taken in the bay, weights 
not given. Tho following men took them : L. Kells, Greenville, N. J., 
3; E. Meserole, ditto, 4;  J. Gelshion, ditto, 4 ;  J. M, Miuugh, Oom- 
munipaw, N. J.,a2; J. WoodR, ditto, 1; J. McLaughliu, Jersey Oity, N. 
J., 1; George Griffin, Pamrapo, N. J., 2 ;  Van Emkirk & Titus, ditto, 
2 j Richard Oadmus, Bayonne, N. J., 1 ; total, 20. 

Prince’s I>ay.-Three fish are recorded from this water : D. Rnuegrtn, 
Morris & Brown, arid W. M. Morris, all of Port Monmouth, N. J., each 
took one. 

New Jersey shore of the Eudson.-Five salmon were taken just above 
Weehawkell bx i is inany men or fishing partners, J. & 5. Ludlow, S. & 
J. Ludlow, and It. Uu Bois, all of Weehawken; each took one salmon, as . ‘ 
did also Heury Scott, of Pleapant Valley, N. J., aud Barber & Wilson, 
of Alpiue, N. J. 

Fmm New York to  Troy.-By favor of Mr.,E. G. Blackford I obtained 
the addresRes of t l iu  well who fish for shad in the Hudson, and was 
thereby enabled to go directly to the fishermen, which greatly simpli- 
fied the work iu  the different cities and villages by saving t h e  time in 
making inquiries for them. Mr. Henry Burden, also one of the New 
York ficjhery commissiouer8, helped me to mauy facts ooaoerning the 

, 
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catch about and above Troy. Mr. Burden has taken much interest in 
this matter, and was instrumental iu  getting a McDonald fishway put 
in the Troy dam by the State mainly for t h e  passage of salmon, which 
had been seen jumping a t  tho dam and had been netted below it in 
former years. Mr. Matthm Kennedy, of the city of Hudson, and one 
of t h e  fish and garno protectors af the State, as well as a shad fisher- 
man owning several nets and employing a nuniber of men in season, 
gave me  valuable assistance in reporting such salmon captures as had 
come to his knowledge. 

Matthem Eennedy s a p  that eight salmon were taken at Hudson by 
two psrties, and tho fish were returned to the water alive. He saw the 
fish, and his inen caught some of them. His nets were old and tender 
and the salmon made holes in them, but if the nets had been stronger 
a great many more would have been taken. If the striped bass wereaB 
plenty about Hudson as they were a dozen years ago that fish wokild. 
hare been credited with making the holes, bu t  the bass are scarce now, 
and be believes that salmon made them, for they were two small to 
have been made by sturgeon. Four of these fish were takeu on one day 
in rough weather, and Mr. Kennedy thinks i t  worbhy of note that all 
the others were taken when the mater was rough. They were caught 
between the 1st and 14th of June. The mater in the river was very high 
up to the middle of May and but little shad fishing was done until after 
that date. 

i3tockport.-At Stockport four fish were taken, the weights of the same 
not being reported, and at New Baltimore throe fish weighing 40 pounds, 
or an average of over 13 pounds each. A t  this point t h e  channel is 
shallow and the nets are short, and salmon can escape them better than 
in most places. 

A t  the folloqing places I learned of fish being taken. The towns are 
given as found on my note-book, without regard to their geographical 
sequence. In some cases it was not possible to learn the names of the 
captors, nor the weights of the fish. Highland Falls, one j Mull’s Fish- 
ery, seine, two, 11, 114 pounds; Oatskill Point, seine, one, 16 pounds; 
Oornwall, one, 9 pounds ; Barrytown, drift net, two, 108, 13 pounds 
(several persona intimated that more were taken a t  this place but mere 
cautious about giving information for fear of beiug called on as wit- 
nesses); Hiiigston Poiut, drift net, two, 10, 8 pounds; North Staats- 
burgh, two, 10,12 pounds ; Rydo Park, drift net, one ; Elmore’s Dock, 
drift net, two, 10,18 pounds; Newburgh, one; Verplank’s(3tony Point), 
three, 128, 114, la& pounds. 

Troy.-As before tstatrd, Mr. Henry Burden kindly volunteered to 
get the needed informatiori a t  thid place, aiid his knowledge of men and 
locality enabled him to work the field better than a stranger could, I 
went out with him to a fisherman’s floating house one day and found 
that  the mau io charge was very suspicious. and if he or his friepds had 

’ 
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caught any salmon tbsy were not going to expose themselves to a fin's 
by telling it. Mr. Burden writes me as follows : * 

Mr. FRED MATHER: 
DEAR SIR : The catch of salmon in the vicinity of the Troy dam for the seasou of 

1888 W ~ E  twenty-six, varying in  weight from 5 to  26 pounds. This number was known 
to have been taken, but  the person who obtained the information thinks tha t  more 
were caught. 

224 THIRD STREET, TROY, July  30, 18%. 

Very truly, 
Hlc~izY BURDEN. 

Of the salmon iu the lower river, Forest and Stream of May 17,1888, 
said : 

Up to Saturday last fourteen salmon have been taken in the Hudson River betweeu 
Communipew and Yonkers. Tho largest one wcighed 104 pounds and the smallest 8 
pounds. They were taken by the shad fishermen in gill n&, and mere thereforo too 
badly iajured to be returned to lhe water, as the la* requires. The fisherman who 
took the fish at Yonkers did not know what it was, and on cutting i t  open found that  
itr was red inside and threw it away as uneatable. The stmocking of the river, begun 
by Professor Baird, is being continued by Colonel McDonald, and about 440,000 will 
be planted this spring from the Cold Spring Harbor hatchery. Over half of the fry 
have already been planted in  the trout streams of Warren County, and the onci of this 
week will find them all in the tributaries of the upper river. The experiment seems 
t o  be proving successful iu spite of the doubters. 

The Troy Times of May 26 said : 
This morning W. E. Hagan, of the Fish and Game Protective Association, reported 

to  District Attorney GriWth that  a salmon had been caught at the State dam in a net. 
Tho catch of salmon i n  this way is a violation of chapter 630, Laws of 1867. The ped- 
ulty is $100 fine or thirty day's imprisonment, at the option of the magistrate. A fine 
of $25 is also to be imposed on any porson having iu his possession a salmon caught in a 
net. The salmon was in the possession of McGrath & Laflam, fish dealers nt the Fulton 
Market, Troy. They said they purchased fhe fish from William Askins, who caught 
it. The fiah had been sold to a citizen, but when the lattdr was told that  it mould be 
a violation of law to receive it he declined to  accept the salmon. District Attorney 
cfriffith sen t Officer Forest after Askins, who said he did not know tha t  he had violated 
any law. He was admonished IO refrain from fishing for salmon with a net hereafter, 
and as this was tho first case reported, it is not probable that  Askins will be prose- 
cuted. The same law prohibits fishing in  the Hudson River on Sunday, and the 
agents of the Fish end Game Protective Association called on Superintondent Wi1ldx-d 
and requested t h a t  the law be enforced within tho oity limits. The superiuteudent 
said he would direct the police t o  enforce the law. The salmon caught at the dam 
weighs 20 pounds. 

i~eclLanicgviZZe.-Some fish went ov0r the Troy dam in the June rise 
and got up as far as Mechanicsville, where the dam is high and im- 
passalh even at  the greatest floods known. Concerning this I have 
received the following letter : 

Mr. $'SED MATHER : 
DEAR SIR: Mr. A. C. Johnson, of Meohauiasvillo, N. Y., writes me that  the salmoii 

nre bdow the  dam at that  place. He saw five at one time yesterday, and one ma8 
found dead last week, which weighed 12d. pounds. He says that the boys want to 

GLENS FALLB, N. Y., Juld94, 18863. 

Bull. D. 8, I?. O., 87-27 
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‘shoot or spear them, but he does not mean that they shall. The water is low, and the 
fish can not pass the dam. He says they are a11 big fish. There is a necessity forfis4- 
ways iu ordei to  let the fish get to the breeding grounds, and the dam ehould be 
matched in order to  keep thefish from being deetroyed. The people should be in- 
structed to  let the breeding fish alone in  order that  they may be benefitted hereafter. 

There was a rnmor that several salmon had been dynamited at Ne- 

A. N. CHENEY. 

chanicsville, and the following letters relate to this : 

TROY CLUB, Augu8t 18, 1888. 
Mr. FRED MATHER: 

DEAR SIR: On my return home from Rochester I found a letter from Mr. A. N. 
Cheney giving an account of the dynamite outrage at Mechanicsville, and stating that  
he had written the Lakc George gamc constable to go over there and investigate. I 
visited Mechanicsvillo a few days ago, with the builder of the Troy fishway, to look st 
the dam a t  that  place. I saw Mr. A. C. Johnson, the  person who reported about the  
dynamite to  Mr. Chenny, and he said that no game constable had been there and that 
it was now too late to  fasten the crime on any one from the evidenceon hand, although 
suspicion pointed strongly to  two prominent citizens of the village. He said that  
three salmon, weighing from 8.1, to  la& pounds, were found dead floating about the 
day after the dynamite was iiscd. 

Mr. Johnson also reported that  a salmon was taken there recently on a trolling- 
spoon. I ncver heard of such a case, and can hardly believe it. Will investigate 
further and t ry  and find out about it. 

HENRY BURDEN. 

TROY, N. Y., Novemb? 12, 1888. 
Mr. FRED MATHER: 

is employed i n  the Fitchburg car-shops rtt Mechanicsville. 
The name of the man who took a Salmon with a trolling-spoon is John Conners. He 

HENRY BURDEN. 

, Newburgh Bq.-A newspaper slip, sent me by a correspondent, said 
that Mr. Eugene B. O’Sullivan, who  live^ a t  Fishkill Landing, caught 
a salmon weighing 9$ pou’nds with a fly, awl Bold it to Thomas Talbot, 
a fish dealer at the latter place. This was important if true, and in 
conversation with State Game Protector Willett Hidd, I told him of it. 
Mr. Eidd kindly looked the matter up, and found that. the fish was taken 
in 8 shad net. 

Rcocrpitlc 101 inn of ra j)liirm. 

I<iiigstoii Point -. . . . -. . . - - - -. . . - -. -. 2 
North Sta:~tuburgh . . - - - -. . -. . ._ -. .. 2 
I-Iyde Park .__-._ .____. ... ___.. .. - __.  1 
Elmore’s Dock .__... ._. _.. . . . . -. _._ - 2 
Kewburgh . - - -. . . - -. . . . . -. . - -. . . . . -. 1 
Newburgh Bay ._____. .___.. __.. .__. 1 
Verplank’s . . - - - - . . -. . . . - -. . -. - - - -. 3 
Communipnm to Yonkers -. . . - ._I__. 14 
lroy, below the dam ._____ -... .-.__. 26 
Mechanicsville ......._....__......_ 4 

Total known . . . .. . . . -. --_ ---. 

, t  

- 
134 
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I have 110 doubt that four times this number were taken by the shad 
fishermen, who, as before'stated, are very cautious about giving informa- 
tion. 

PROSPECTS FOR SPAWN GATHERING. 

There are but  two places where the fish have been taken in sufficient 
numbers to enable us to  get some spawning fish. These are Troy and 
Gravesend Bay. A t  Troy a number could be caught or bought from 
thd shad fishermen. At  Gravesend Bay they might be kept alive by the 
fishermen until the season mas over, and then be purchased. The fish. 
ermen at this place did not know of any law on the subject, and openly 
sold their fish in the New York markets, receiving from 25 cents to $1 
per pound, the last figure being for the first two or three fish taken. 

I do not think the mater in tho Hudson below Troy is cool enough to 
pen salmon. Between Troy and Mechanicsville there are deep, cool 
spots which I thisk would answer. Mr. Burden thinks that the trout ~ 

' ponds at Cold Spring Harbor would be the best place to keep those capt- 
ured in the lower rivyr until the spawning season, and in this I agree 
with him. At I\iIechanicsville the fish would require watching night and 
day, but this might be done by watchmen a t  the mills, or an inclosure 
might be made in the tail-races of the mills where i t  would be difficult 
of access. I believe that some eggs might be taken next season, but 
experiment only would determine the nuuber and the cost of obtaining 
them. If the operations were confined to the upper river a few might 
be obtained at  Hudson, through Matthew Kennedy, and taken up in a 
fish-car to add to the Troy catch. If the lower river was to be worked 
for fish to store at Cold Spring Harbor, a Small sail-boat with a well in 
it would be needed. 

POLLUTIONS O F  THE RIVER. 

I n  my opinion ordinary house or water-closet sewage does no harm 
to  fish in a big river. I n  proof of this; I would call atteution to the 
fact that shad have iucreasecl in the Hudson, through artificial culture, 
in spite of the growth of cities along its banks. Chemical works pol- 
lute the water to some extent, but the iujury depends entirely on the 
relative amounts of chemicals and water. A poisonous stream enter- 
ing one side of a river does not mix a t  once with the whole'stream, but 
continues down pne shore, and is finally precipitated and becomes 

.harmless. The poisoned water would kill a fish entering it, but the 
instinct of the fisl! teaches i t  to avoid it. At  times the muddy water 
of the Missouri River can be seen for many miles below its junction with 
the Mississippi, aud this will serve to illustrate this point. 

The papepmills formerly poured great quantities of chloride of lime 
i n  the river, and this substance was claimecl, rightfully or otherwise, to 
be the cause of the decrease of sliad in  the Connecticut River some 
years ago, because of the .paper-ruills a t  South Eadley -Falls, Mass. 
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There are paper-mills on the Hudson from Troy up to Jessup’aLanding, 
both numerous and large, but in all of them *that I visited I was told 
that the use of chloride of lime had decreased to a mere fraction of 
what was formerly employed. I n  these mills wood-pulp is the basis of 
paper, and i t  does not require the bleaching that other materials do, 
and, as one manufacturer said, ‘6 We do not me as much chloride of 
lime in  a month as we did in a day before we began using wood-pulp, 
and you mill find that this is the rule with all the paper-mills.” I n  con- 
versation with other paper manufacturers they confirmed this atate- 
ment, and tllerefore there is now less than 4 per cent. of poison from the 
paper-mills than there was beforo wood-pulp was used to make paper. 

DhMS AND OBSTRUCTIONS. 

The first obstruction that a salrnou meets in the Hudson is the State 
dam at Troy, which barred their asceut until in 5une last, when P rise 
in the river gave 2 feet of water on the crest of the dam, and some sal- 
mon went over it. These are the fish referred to above, seen at Me- 
chanicsrille. The State legislature made an appropriation for a fishway 
in this dam, and one was built last summer after the salmon run was 
over, by the McDonald Fishway Company. After the completion of 
this fishway I was in Troy, but the water was too high to see the striict- 
ure, which, I am informed, is substantially built, and is complete in 
all respects. This form of’ fishway diilers in principle from all others, 
and from a study of fishways in Europe and America I believe it to be 
the best jn use. I bave clrawings of all the different fish passes in the 
world, some of which have never been published, and some of them 
are very odd. When in charge of the department of American fish- 
culture at the International Fisheries Exhibition, held a t  Berlin in 
1880, I gathered a mass of material, which was never published because 
the Government did not issue a report of that exhibition, and among 

‘ my sketches are some odd fishways in the English department. Allow- 
ing me to judge, I will say they were, some of them, of A most primi- 
tive sort, and of little use to most fishes. I merely cite this to show 
that I have paid attention to the construction of fishways, aud have a 
knowledge of the principles of all the different fishways, wit.hout pro- 
fessing to know anything about the practical building of one. From 8 

study of working models I am satisfied that the PulcDonald fishway is t h e  
easiest of ascent of any. I have seen a model of a catamaran actually 
go up one by the force of the side currents, while the mater in the mid- 
dle of the fishway was a turbulent rapid, gradually workiug down, but 
checked at every foot into a semblarioe of a mountain torrent. 

I think, and so said in  print a dozen yenm ago thiht fish will find the 
eutrance to a fishway with greator certaiuty if i t  is a t  the foot of the 
dam, instead of below it, aud would therefore advocate the building of 

. ~ 1  fishway above the dam, if possiblo to do so. 
NechaniosviZZe.-Tho dam al; this place is 9 milo8 above tho Troy clam, 
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and the water between them is a splendicl series of salmon pools and 
rapids. T t  nas at! the foot of t h i s  clam th:it sereral s~~liiion were seen 
jumping by a Mr. Greene, residing there, aiid where a l2.pound salmon 
(uot elsewhere reported) was found dead by George Baxter. The bed 
of the river here, as well as above and below, is a slate formation. The 
dam is 15 feet high, built of stone laid in cement. I loolml the dam 
over, in company with Colnmissiouer Henry Burden, and settled ou 
place where a, fishway could be placed. Later Mr. Burden visited the 
dam and wrote me as follows : 

m ) Y ,  N. Y., dtfgl ls t  is, 1888. 
Mr. FRED MATIIER: 

DEAR SIR : We found a iicw plncn to locate n fi,h\vay in tho Mechaniosville dam, 
and that is alongside of the stone mall forniiug the canal from which the mill-wheels 
take water. The gates at tho head of this cam1 arc always opeti, so that fish could 
get through to the river above. If thoro is no ~iollutiou iu this canel I thiiilr a Bsh- 
may coiild be built as cheq), if not cheaper, thnu tho on0 at Troy. It would be out 
of the way of ice, niid would not cut into the luaiu dam. 

Sincerely yours, . HEXRY BURDEN. 

Stillwater.-This place has a darn made of logs, with an 8-foot per- 
pendicular face, and it is 3 miles above Mechauicsville and 16 miles 
below the Port Miller dam. Although tho dam is S feet high on the 
west side of the river, it is uot a foot high on the east side, and before the 
dam at BIechanicsville was built wckers and river herring (alewives) 
welit over it in the spring. No fishway is needed here, because in or- 
dinary seasons, while fish are riiuning, they can pass this darn: Surely 
a, salmon will have no trouble with an obstruction which A sucker can 
pass. A fishway at Mechanicsoille would give the salmon a clean run 
from Troy to the next dam, a, distance of 27 miles. 

Thompsods Mills (P. O+-The Saratoga State dam is a t  this place, 
2 miles below the Fort Miller dam, and it is of stone, S24 feet long, 99 
feet high, with an apron of 10 feet. There are no falIs here, only u riffs,” 
or swift water, below. In stages of high meter there is moderately 

Port Miller.-The dam hero i P  a wing-dam, 10 feet high a t  oue end 
but only 18 inches at the other. It is of wood, with a square fdce, aud 
would not obstruct the passage of salmou. It is 2 miles above Thorup. 
son’s Mill. 

Fort Eduwrd. -There is an old wooden dam here, made of log cribs, 
which will soon require to be rebuilt, 25s i t  is much decayed. The dam 
is 1G feet high. There are good pools just below it, which have 14 feet 
of water in them at low water. There is a ‘‘ spill-way 7’ in the dam, 
through which all the water goes when the river is low. This is for 
the passago of logs in summer. Below the dam is a great bed of saw- 
dust, on the east bank. 

Baker’s FuZZs and Dam.-These falls are a t  Sandy Hill, a few miles 
below Glens Palls. It is said that before there were any dams on the 
river tbe shad came up a8 far as this, but could go no farther. L heard 

. deep water below, which would serve as a resting place for salmon. 
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this tradition from several persons, hut oan not say more. The falls 
are slate-rock and f d l 5 S &  feet in about 500 to 600 feet, the ekact height 
hariug been obtaiued from Allen Brothers, paper manufacturers. A 
pool below, where the shad formerly stopped, is said to be 70 feet deep. 
Half way up the falls is a pool about 125 by 75 feet, and apparently 15 
fe6t deep. The dam on top of the fall raries from 3 to 8 feet in 
height. Above this dam, within lialf a mile, is Eichahl’s dam, the in- 
t,ervening water being broken, fdls perhaps 9 or 10 feet in  that dis- 
tance. Tliis scconcl dam is 11& feet high, is new and made of hewed 
logs, with a spill-way at the deepest part of the river. 

@lens Falls and Dam.-The falls are hard stratified rock, and at low 
water the descent from the crest of the dam is 40 feet, in a distance of 
150 feet. There are several steps :mcl pools ; in some of them the verti- 
cal distance is not over 30 feet. rn the ceuter it is higher and eonse- 
quentlj the great body of water flows to each side. I saw i t  on August 
23, and the river was then exceptionally low. It loolred at that time 
to be practicable to make a passage €or fish part of the way in the rock. 

fltute Dam, at  Feeder Dum.-This is 19 miles ab0.c.e Glens Falls. It 
feeds the Ohamplain Canal and r u m  two .snw-mills. Its height is 13 
feet 9nd 10 iuches, and i t  is built of wood with an 1S-foot apron. 
Water goes oyer this dam until July, wheu the brackets are put on and 
the water is all used by the canal and the mills. From this dam to 
Ulendon Brook, above, is 5 miles by river. 

PuZmeds Falls.-These are at Jessup’s Landing. The dam 011 the 
crest is 23 feet high, then rapids for a distance of 100 feet, more or less, 
and a sloping fall of about BO or GO feet. It is 85 feet from the pool 
below to tho foot of the dam. I n  dry times the enortnous paper-mill 
takes all the water in the river, but whcii I saw this fall, November 
22, i t  was a terrible place to think of going over, either for a salmon 
or a, nian. While building the dam in’ this wild mountain gorge two 
men went over the falls. Oue mas killed and the other was so. badly 
injured that he has never fully recovered. If the salmon plauted above 
this fall go clown safely they can go the rest of the way without injury. 

- I confess to peiug doubtful about it and begin to think that possibly 
Olendon Brook may have supplied a good share of the fish that have 
grown to maturity, for this fall surprised me with its violeut rush through 
a narrow pass and its lack of a deep pool to receive the falliug waters. 
1 do not gee how a living thing could escape beiug battered to death 
on the many exposed rocks, and especially at the foot of the dam, 
where there is 8 sheer fall of 25 feet and a shallow pool. 

Rockwell’s FaZZs.-These are at Luzerne, or Hedley. The village is 
on both .sides of the river, in difi’erent counties, and has two names. 

’This is the last obstruction on the river. The dam is 15 feet high 
on the west bank, and runs to nothing on the east bank. A salmon 
could go over i t  with ease, i f  it could get here. The Sacandaga River 
entors the Hudson about 800 yards below these falls. 
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CONCLUSION. 

While I have expressed surpriee that anything could live after pass- 
ing Palmer+3 Falls I do not wish to be understood as saying that i t  is 
impossible for it to do so. The varying current, which would dash a 
man to pieces on the rocks, may> be safely run by a salmon going down 
tail first and keeping steerage way all the time by a vigorous up-stream 
motion, but if one simply looks a t  these formidable falls with the 
idea that a salmon would go down t’hem as he or any other mammal 
would, he would shudder a t  the thought. The fact that all fishes go 
down etream, in rapid water, tail first, alien not hooked or frightened, 
must  save them many a oontusion, which B cow would get. 1: have 
aeen a trout go over a small dam, when, of course, it did not lrnom what 
might be below, and it would back down until its fear would cause it to 
resist the rapid current, aud so would feel of it, alwars heading up- 
stream, until at last it let the water have ita way, in part, only,, aud 
with head up-stream and caudal fin i4 active motion, it was prepared 
to meet the wild rush of water with such muscular energy 8s i t  could 
muster. Taking this view of the case it is possible that young salmon 
may safely go down any irnpedimeut in the Hudson, but, if they go 
down at a low stage of water, when the whole rivor is turned into the 
wheels of the mills, ‘‘ ay, there’s the rub,” for in that rush of turbines 
what grinding comes \\.hen salmon have “jumped this bank and shoal,” 
is more than we can SaS. 

While holding fast to that which is good, and this means stocking 
fhe streams which have reared fish and sent them to sea in suficient 
numbers to return again, I mould suggest that the Sacandaga River be 
stocked. I know that its lower waters, especially below Mill Creek, 
where the new hatchery of the New York Fish Commission is located, 
contain pickerel (BSOS Z U C ~ U S ) ,  but SO does the Hudson, from Albany, 
up to above North Creek. If the Sacandaga is to be stocked I would 
say that the nearest way to reach its headwaters is vis North River, G 
miles above North Oreek, where the Adirondack Railroad ends, and 
thence by wagon to the “Drake Place,” 3 miles east of Oregon, and 
make the plant in Diamond Mountain Brook and in Siamese Brook, and 
also in Buck Meadow Brook and Botheration Pond. The latter is the 

‘ head of the Sacandaga River. There is uo need for me to write an essay 
on the benefits of planting salmon in the headwaters of streams where 

, they get insect and crustacean food and escape their larger enemies. 
I think t h a t  the tributaries of the Hoosic River, which enters the 

Hudson low down as Stillwater, and other streams in Washington 
County, N..Y., might prove to be good rearing streams for s-almon, but 
I have no personal knowledge of them. The same might be said .of 
streams in the CatskilIa, of which I also know little beyond the fact. 
that there are good trout streams there. If it is desirable to extend the 
number of streams to be stocked or t o  substitiite other8 for those which, 

, 
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in my opinion, are uot as good as they should be, then some competenit 
person shoulcl makp an examination of other brooks. 
1 do not know at what time of the year the young salmon go dowri 

past the obstructions named. If they go at low water, when a t  several 
places the grrat body of water goes through mill-wheels, many of them 
may be killed ; heiice my suggestion of stocking some streams lower 
down. If, however, the fish make the descent of the upper river a t  
times of high water they have the choice of goiug over darns or through 
wheels. However this may be, some have escaped, and the stocking of 
the Hudson with salmon is one of the successes of fish culture with 
which I feel proud to have been connected. 
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G%.-SOME REASONS W N Y  THE FISIIERMEN O F  NOVA SCOTIA PRE. 
’ FER T O  U(3E HALT U L A D I S  (MYA ARENARIIA) F O R  BAIT IN THE 

B A N E  ILAND-LINE C O D  FISHERIEY.’ 

B y  3. W. COLLINS. 

About thirty years ago the method of fishing with hand-lines from 
dories was adopted by those cod fishermen of the United States who 
resorted to the Great Bank of Newfoundland and to other large fishing 
grounds lying east of the sixtj-third meridiau of west longitude. This 
dory fishing superseded the method of fishing with hand-lines from the 
deck of a vessel, 8nd, since the men could work over a larger area in 
their boats, more profitable returns were obtained than could be secured 
by the old-fashioned style of fishing. 

In recent years’ Nova Scotia has employed many vessels in the dory 
hand-line cod fishery on the ocean banks. The rapid growth of this 
fishery from that province is probably largely due to  the decline of the 
Labrador cod fishery and the fact that excellent fares of cod can be 
obtained by this method of fishing, with comparatively small expense 
for outfit. 

The dory hand-line fishermen of Nova Scotia, like those of New Eng- 
land, use for bait salt clams (..?@a arenaria). This is tho bait par excel- 
lence of the dory hand-liner, and to say that A vessel will engage in the 
bank hand.line cod fishery is to say that she wil! carry a supply of salt. 
clam bait. 

A sufficient quantity of this kind of bait can be obtained’only in the 
United States. It is true that the soft clam occurs iu  the British Prov- 
inces, more especially in the Bay of Fundy, but nowhere is it abundant; 
enough to furnish a supply much beyond that required for the tables 
of the local residents. The eastern limit where it is found sufficiently 
abundant for bait purposes is a t  Mwhias, Me. In the Machias customs 
district 20,100 bushels were dug in 1880, while the product of the East- 
port eustolns district during the same year was only 1,500 bushels. 

“In the Bay of Pundy, however, they were constantly dug in  sufficient 
quantity for household use,” remarks I~@rsOll. But tpe S a m  authority 
state;s that the “absence of extensive mud flats bordering the sea along 
this precipitous and rock-bound coast makes i t  unsuitable for tho growth 
of darns to any great extent until the Bay a t  Jonesport, Me,, is reached, 
where, between that town and Rogue Isla~~d,  are very important d ig  
gings.,je 

It will thus be seen that the proCure1nent of salt-clam bait from the 

’ 

1 These n&s were prepared for the  of the ~onlmissiouers who negotiated the 
fishery treaty between tho United States and Groat Britain in the winter of 1887-’&, 
and which was rejected by the Sontlte of the Uliited States. 

The Clam Fishorieg 
by Ernest Ingersoll, p. 584. 

*The Fishery Industries of the United StatoS, 800. V, vol. 2. 
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region east of  Mslcliias is practically out of the question, and the limited 
quantity which might be obtained by special exertion would cost more 
in time or money than any fisherman could afford. 

But, even if the question of cost, was not considered, i t  is doubtful if 
enough of this bait could be dug in Canadian territory to supply more 
than one-tenth of the provincial vessels which use it. 

The reasons for the use of salt clams for bait are substantially as fol- 
lows: 

First, and possibly the principal reason, is that, considering the re- 
sults obtained, the method of hand-line dory fishing and the use of salt- 
clam bait has been found the most economical method, both as regards 
the cost of outfit aud the utilization of time. 

To particularize: A vessel fitting for a hand-line cod-fishing trip to 
the eastern banks will carry one small dory (usually 13 feet long on the 
bottom) for each member of its crew, exclusive of the captsin and cook. 
Thus a schooner having fourteen men in her crew will carry twelve 
dories. These will cost, including oars, etc., about $22 each, or a total 
of $264. The hand-lines are comparatively inexpensive, and,the whole 
outfit of boats and lines would not much exceed $350. 

The expense for bait (say 50 barrels of clams, a t  $5 to $G'per barrel) 
mill vary from $250 to $300, and may possibly exceed that amount in 
aome cases, though it  is likely to fall below it. 

To fit a, vessel for trawling (the only other method pursued in the so- 
' called bank uod fishery) mill cost from $1,000 to $1,300 for boats and 

other apparatus, while the expense for fresh bait is generally much 
greater thGn that incurred by a schooner of the same size employed in 
hand-line fishing: 

It will thus be seen that from $700 to $1,000 are saved in the outfit of 
.a  dory hand-liner as compared with the trawler. And it is easy to see, 
also, that if the former gets the same amount of fish, which is often the 
case, the profits of the voyage will be that much greater. 

It is an irnportaiit consideratiou that the use of salt clams prevents 
the fishermen from losing any time in looking after"supp1ies of bait, since 
all that is needed for the voyage is carried ton board, and i t  is so well 
preserved that i t  will not deteriorate. When "baitings" of fresh her- 
ring, squid, or capelin must be obtained, much time is often lost in 
waiting for these species to "strike in" near the harbors where the ves- 
sels go to seek them. It is not uncommon for vessels which depend 
solelyon getting supplies of fresh bait near the land to spend more time 
in quest of i t  than they do in fishing on the banks. 

This being the case, it follows that though the daily catch of a vessel 
using salt claincl may be somewhat less thau that of one having fresh 
bait (while both are fishing together), the mouthly catch of the former 
might still be the largest. 

It will thus be seen that both time and money are saved by the 
method of dory hand-line fishing. It would take too long to show here 



BULLETIN OF THE UNITED B’I‘ATES FISH COMMISSION. 427 

why this method has not been more universally adopted, but it may be . 
said that the chief reasou, so far, lids been that the fish taken are some- 
what smaller, on an average, than those caught on trawl lines, and the 
demand for large cod in the American markets has heretofore offset 
some of the advintages to be derived from the less expensive hand-line 
fishery. 

Second. As previously stated, up to the present time salt clams are 
preferred to any other bait that can be earried ou a vessel for t,he bank 
hand-line fishery. 

Salt squid have sometimes been used, but these make far less desira- 
ble bait, and I have known o i  no instance when the fishermen did not 
depend for the successful issue of a voyage upon having a supply of 
salt clams. 

It is unquestionably true that if a full supply of fresh bait, suitable 
to  the cod, could be obtained each morning on the bank, dkrect from tke 
water, it would be found far more profitable to use it than it would be 
to  use salt clams. And it is well-known fact that the hand-line fish- 
ermen dp use such freshhait as they cau procure on the fishing ground, 
often mixing this with their salt bait, or, if the supply of fresh material 
is sufficient to warrant it, they employ no other lure. Sometimes enough 
squid are caught to furnish all the bibit required, and a t  other times the 
contents of the cod’8 stompoh (bank clams, lant, and capelin) are care- 
fully secured to use on the next day. Occasionally birds may be caught 
to &e out the supply of bait, or a porpoise may be killed for the same 
purpose. But birds and porpoises are more in fdvor with that class of 
cod trawlers called “shack fishermen” than they are with the hand- 
liners. 

But, though it has generally been found desirable to utilize such sup 
plies of fresh bait as could be obtained on the fishing grounds, it thus 
filr seems that fresh frozen or iced bait-carried out from‘ the land- 
can not be advantageously used by the hand-line fishermen. 

The reason is this: While fish or fnolluslrs taken fresh from the mater 
will generally keep in pretty fair condition through the day, so that 
they can be used successfully by the dory fisherman (who, of coume, 
has IJO means of protectiug his bait from the eftects of exposure to the 
air), bait which has been fI?ozen or iced Will Speedily deteriorate when 
exposed to atmospheric action in spring or summer. Placed unpro- 
teabed in an open boat, as it necessarily must be for the dory fishermen, 
it becomes offensive and worthless before the day’s fishing is fairly 
begun. 

For this reason, and also becrcuse the cod on the eastern banks is 
specially fond of mollusks, tha salt clam, which always retains its flavor, 
is really far more attractive to the fish and more serviceableto the 
fishermen thau fresh bait which has been packed in ice. In  a word, it 
ie believed that more fish c m  be caught by a crew of hand-line fisher. 
men who are ,provided with salt clams than can be taken by a similar 



428 BULLETIN OF Y'nE UHITI~D S'PATaS PISEt CoIdMI$s~dN. 

crew having fresh iced bait j and this, too, when both are at work, and 
excluding from the question the loss of time, etc., which must result 
from the attempt to obtain supplies of fresh bait from the baiting sta- 
tions of the British Provinces. 

The reason why fresh bait packed in ice can be more successfnlly 
used by the trawl fishermen niid hand-liners who fish on George's Bank 
from the decks of their vessels is because it is seldom exposed to  the 
air very long before i t  is put into the water.' 

As an example of the success which is sometimes attained by the use 
of salt-clam bait, both in the hand-line and trawl fisheries for cod- 
and as an illustration of the importance to American fishermen of this 
resource for a bait supply, the following list of catches is given, made 
bj vessels which arrived at Bloucester, Mass., from bank trips in the 
early part of tbe  season of 1887. ' 

As will be seen, large fares were obtained by these vessels, and that, 
too, in the spring, when very little, if any, fresh bait could be obtained 
on the fishing ground. 

Vessels of the New England codfcshing jleet Using salt-clam bait, spring, lWY. 

'Yahcl Kenniston ....... 
Beunding Billnw.. ...... 
E. A. Fooster(ofBever1g) 
Plymouth Itock. ........ 
YsrgueritB.. ........... 
Susie Hoopor ............... 
Stranger.. .............. 
E. F. Bartlett ........... 
John S. Presson.. ....... 
D. A. Wilsnn(ofBever1y) 
Geo. F. Keem (of Maine) 
H. A. Duncan ........... 
Flying Scud ................ 
Ychoyler Colfax ........ 
Hattie S. Clark ........... 
C. P. Thompson. ........... 
J. W. Collin8 ................ 
Sir Kni ht (of Maine). .. 
E. R. Nickerson (ofMe.). 
Unole J% (of Maine) ...... 

Pounde. Pounds. 
Western .... H a n d h e .  125,000 5,000 D. Allen & Son. ...... Yay 18. 

__ . .do  ....... Trawl .... 00, 000 1 000 Shute & Merchant./.. . Do. 
. ._ .do ........... do ..... 125,000 2' U00 Foster & Co .......... May 20. 
.__.do ....... . - . .do  ..... 150 000 2: 000 Geor e Stcelo. ....... Do. 
._ . .do ......... do .... 180: 000 2 000 J. F.%onsoii dc C o .  ... May 23. 

do ...... Hand-line 80, Uti0 1: 000 D. Allen & Son.. ...... May 20. 
Grand .......... do .... 70,000 20,000 Oeo. H. Perkins & C o . .  May 80. 
Western.. .. . .-.do ..... 70,000 800 Goorge Thurston ..... Do. 
 do .......... .do ..... 240,000 1,600 George Clark ......... June 4. .... do ....... __..do .... 140,000 1,000 ....................... Do. 
... .do ......... -.do ..... 185,000 800 ........................ Do. 
Grand and .. do ..... 150,000 2,000 George Steele ......... June 6. 
Western. 

do ........... do ..... 100,000 1,500 J. O.Prootor, jr ....... June 9. 
-..do ........... do ...... 76,000 .............. do ............... June 10. 
..do ......... - .do .... 140,000 ............ ..do ............... Do. 

do ....... . _ _ . d o  .... 185,000 300 13. Low ............... June 18. 
do . .... do ..... 140,000 ........ D.Allen & Son ....... 'June28. 

. . - .do ........... do ..... 130,000 ........ Master ............... Do. 
..do ......... .do ..... lU0,OOO .............. do .............. June 20. 

. - - .do .......... do ..... 78,000 .............. do ......... L.. ... Do. 
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63.-A REVIEW OF TNE WIACKERELS (SCODXBRINX) OF ADIPRICA 
A N D  EUROPE. 

By FLETCHER B. DRESSLAR rend BERT FESLSR, 

I n  this paper we give the principal synonymy of the genera and spe- 
cies of the family 8conibrinq fouud ik1 America and Europe, together 
with analytical keys for the separation of the genera and the identiti- 
cation of the species. 

The specimens studied by us belong to the museum of Indiana Uni? 
versity, and mere mostly collected by Profcssor David S. Jordan. Du- 
plicate series of most of the species are in the U. S. National Museum. 

The paper was prepared under the direction of Dr. Jordan, to whom 
we are indebted for aid of various kincs. 

We adopb the family of Scontbrida: as defined in Jordan and ailberi’s 
6‘ Synopsis of the Fishes of North America.” The t,rue mkckerels belong 
to a subfamily, or perhaps family, h’conzlrrincc, which 1nay be defined 
thus : 

Body elongate, little compressed, covered with small scales or partly 
naked; the scales about pectoral region generally enlarged, forming a 

Lateral liuu always present, usually more or less uudulat- 
ing. Head conical. Mouth tormiIla1, rather large. Premaxillary not 
protractile; maxillary with no supplemental bone. Jdws armed with 

, sharp teeth, of varying size and form. Opercles without spines or den- 
ihxilntions. Gill-openings wide, n slit behind the fourth gill; gill- 
membrmes separate, free from isthmus. Pseudobranchim large. Bran- 
chiostegals 7. Dorsal fins separate, the spines slender, decreasing in  
length aud strength posteriorly ; depreskble in G groove; second dorsal 
of soft rays similar toanal; soft dorsal and anal followed bye series of de- 
tached finlets. Caudal peduncle long, slender, usually with lateral keel. 
Caudal fin large, very deoply forlied ; caudal lobes narrow, abruptly 
diverging. Vortebra 1111- 

merous, 31 to GG. Pyloric ceca present,, numeroiis. Air-bliiilder small 
or wantiug. Sexes ,similar. Coloratioii ~ I W V : ~ J ’ s  uletidlic, often very bril- 
liant. Fishes having A wide ixiige. This defiuition excludes QcnzpyZ?za 
and its relatives, elongate species, destitute of finlcts, intcrmediato be- 
twceii the true Scombrim and the l’richiurina.. There are in  ~ c o i n b r i i ~ ~ ,  , 

as here restricted, nine genern aiid about sixty species. 
I n  addition to the eight below-mentioned genera is an Asiatic genus, 

Gramntatorcynus, which differs from Albacorcc in having G doubls lateral 
line and fewer dorsal spines aucl finlets. 

I 6‘ corselet.” 

Ventral dus thoracic, of moderate size, I, 5. 
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ANALYSIS OF AMERICAN AND EUROPEAN GENERA OF-SCONBRINZ. 

Finlets present (5 to 10 in number) behind SOfG dorsal and anal; body 
not greatly elongate. (Scombrinm.) 
a. Caudal peduncle without median keel; dorsals well separated, the interspace 

being less than two in head ; spinous dorsal short, of 9 to  12 spines ; 
body scaly ; vertebra normal; slender teeth ou vomer and palatiues ; 
maxillary entirely covercd by preorbital ; a fleshy lobe on each side 
of the  lower jaw near its junction with the maxillary; corselet very 
small or obsolete; gill-rakers long, slender, and numerous ; vertebra 
14 + 17 = 31. .. . - -. . - -. - - - - - - . - -. - - - . - _ _  - - - - - - - - - - - - - ___. SCOMBER, 1. 

b. Body scaleless, excepting on and &,bout the lateral line and corselet ; dorsal 
spines 10 to  16; “abdominal vertebra, with their lower foramiua en- 
larged, and a portion between the vertebrm proper sild the hama- 
pophyses developed in  tho form of a net-work or trellis.” 

c. Dorsals well separated, the interspace less than 2 in head; corselet well de- 
veloped; teeth small, some present on vomer, none on palatines; 
gill-rakers.loug, slender, and numerous ; vertebra, 39 - -. . ._ .AUXIE, 2. 

cc. Dorsals contiguous, the iutersphce more than 5 in head j palatine teeth villi- 
form. 

d. Vomer with teetb ; dorsal spines I1 to  13. - - - - -. - - _ _  -. . - _ _  - .OKCYNOPBIS, 3. 
dd. Vomer toothless; dorsal spines 15 to 16 ; vertebrm 38. .... GYMNOSARDA, 4. 

bb. Body wholly covered with small scales, those on the corselet and lateral line 
sometimes larger ; dorsal spines 14 to 26 : vertcbrio normal. 

e. Teeth of jaws slender, sobconical, little, if at all, compressed ; gill-rakers 
numcrous ; corselet distinct. 

f. Vomer and palatines with villiform or sand-like teeth; body robust, not 
compressed; vertebrio 39 to 41 _.__ .__. - .___ __._ .__. __. .ALI)ACORA, 5. 

ff. Vomer toothless ; palatines with a single row of rather strong, conicltl 
teeth ; body elongate, slightly comprossed ; vertebra 50 to  64. 

SARDA, 6, 
ee. Teeth of jaws stroug, subtriaugnlar or  knife-like, more or less com- 

pressed; villiform teeth on vomer and palatines ; gill-rakers compara- 
tively few ; corselet obscure. 

g. Dorsal spines 14 to 18; body elongate, compressed; bend short; snout 
short ; vertebra 46 . - - - _. - - - -. . - - - .. -. _-. - -. - . . .SCOMBEROMORUS, 7. 

gg. Dorsal spines 24 to  26 ; body olonynt’e, fusiforni ; snout loug ; ver- 
tobra 32 + 34 = 66 . .-. - - -. .. . . - - - - . - - - -. . .. . -. -. ACANTHOCYBIUM, 8. 

aa. Caudal peduncle with median keel ; a small keel above and one below this. 

Genus I.-SCOMBER. 

Scomber Artedi, Genera, 30, 1738. 
Scomber Linneeus, Syst. Nat., ed. x, 297, 1758 (6COmbTlI8). 

Pneumatophorue Jordau & Gilbort, Proc. U. S. Nat. MuE., 593,1662 @neumatophorue). 

TYPE: Scornher mombras Linnams. 
Etymology: ax6p~3pos, Latin, #comber, uame of the common mackerel. 
This well-known genus contains but few species, ‘two of which are 

aomrnon in the Xorth Atlantic, one of them bsing one of the most valn- 
able of food fishes. It is divisible into two subgenera, on the character 
of the &bladder. 
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ANALYSIS OF SPECIES OF SCOMBICR. 

a. Air-bladder wanting (ScondJer). 
b. Dorsal spines, 11 or 12; skull with inconspicuous parallel ridges; subopercle 

somewhat triangular; posterior border of eye not covered by radiating 
scales ; top of head without translucent area; aboiit 15 or 20 small black 
specks or mucous pores at base of preoperclo, generally arrangod in  a single 
row; upper par t  of body of a dark blue color, shading into green ; the  back 
and the  sides to  some distance below the lateral line are iiiarlreq with about 
35 dark warp  stripes; gill-covers and maxillary bones silvery ; belly whitish j 
d longitudinal groove connectiug dorsals; first dorsal about as high as long, 
aud when unexpandedis almost wholly concealed in  a groove at its base; the 
height of second dorsal is about one-third its length; both dorsals margined 
wit>h white; head 3 in  body, to base of caudal; depth, 34; D. XI, 12-V; 
A. 1247.. . . - - - - -. -. . - -. - ..-. - - -. - -. - . . - - SCOMBRUS, 1. 

c. Dorsal spines, 9 or 10; skull perceptibly ridged, but ridges not parallel; sub- 
opercle rather moreelliptical than triongulnr; posterior border of eye covered 
with large radiating scales; top of head with a large translucent area; 
more than 20 black specks or mucous pores on base of preoperele, generally 
arranged in more than one row; dark blue above, with a shading of light 
green ; about 30 dark W ~ T Y  streaks passing down the sides to  just below the 
lateral line; sides with soiled mottlings and dusky spots; belly and gill- 
covers silvery; uo longitudinal groove conneoting dorsals; first dorsnl 
higher than long, with the last spines short and w6ak ; second dorsal twice 
9 s  long a8 high; head 3 in body to  base of caudal; depth, 3); D. IX or x, 

- -. - - - *. . - 
aa. Air-bladder present, small. (Pneuniatoplorus Jordan & Gilbert.) 

12-V; A. I, 12-V -....... ....... - - -  .__.._.._......__.._.-.._.... COLIAB,2. 

1. SCOMBER SCOMBRUS: 

(THE COMMON MACKEREL.) 

Sconlbev acoinbnra Liunsus, Syst. Nat., ed. x, 297, 1758 (after Artedi: and of the 
copyists) ; Cuv. & Val., viii, 6, 1831 (Mediterranean) ; Stoindachner, Ichthy. 
Bcrichte, v, 1, 1868 (Spanish coast); Gill, Cat. Fish. Fast Coast, Rept. U. 
S. Fish Corn., 802, 1876; Baird, Rept. U. S. Fish Corn., 825, 1872 (Wood’s 
Holl) ; Bean, Proc. U. S. Nat. Mus., 25. 1879 (Bergon, Norway); Bean, Proc. 
U., S. Nat. Mus,, 88, 1880 (Wood’s Holl; Portland, Me.; uo description); 
Goode, Fish and Fisheries, 95,1881 ; Jordan & Gilbert, Proc. 11. S. Nat. Mus., 
44, 1881; Jordan & Qilkort, Proc. U. S. Nat. MUS., 592, 594, 18652 (doubtfully 
reported from Santa Barbara, Cal.); Jordan & Gilbert, Synop. Fish. N. A., 
424, 1883; Stcarus, Proc. U. 6. N:tt. MUS., 124, 1883 (Triangle Harbor, Lab- 
rador); Goodo, Nat. ISist. Aquat. Auim., 281, pl. 91, 1884 (Provincetown, 
Mass.). 

&ombev 8COnLb€9‘, Liunmus, Syst. Nat., xii, 493, 176G ; Briinnich, <Ichthy. Massil., 68, 
1768; Bloch, Ichthgol., tal: 54; Bloch & Schneider, 24, 1801 (Baltic); Giin.’ 
tlier, ii, 357, 1860 (Lisbon, mouth Thames). 

Scomber a ~ n a l i s  Mitchill, Trans. Lit. and Phil. SOC. New York, i ,  423, 1815 (sandy 
Hook); Cuv. & Val., viii, 48, 1831 (ihfter Mitchill) ; Storor, Fish. Mass., 41, 
1839 (Boston) ; De Kay, New York Fauna, Fishes, 101, pl. 12, f. 34,1842 (Now 
yo&) ; storm, Hist. Fish. Mass., 132, 1867 (Long Point). 

Eabitat.-Temperate ~ e a s ;  north to Norway and Labrador; south to 
the Mediterraiieail and Santn ‘Barbara. The specimens exnmined by 
UB Stre from Wood’s Holl and tho Washiugton Market. 

Etymology : ox(ippp05, the mackerel. 
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This species is very abundant along our North Atlantic coast,,great 
quantities being taken every seiwon. It  is a raluable food-fish. It 
attains a length of 16 or 17 inches, and a weight of 2 to 3 pounds. 

2. SCOMBER COLIAS. 

(CBUIl MACKEREL; TINKER MACICERIEL ; SPAKIsII MACKEREL OF EUROPX ; THIMBLE- 
EYED MACKEREL.) 

Lacerfo Cetti, “ Hist. Nat. Sard., iii, 190, 1774.” 
SCOT~WT coZia8 Gmclin, Syst. Net. (Sardinia), 1:?29, 1786 (bascd on Cetti);  Cuv. & 

Val., viii, 39, pl. 209, 1891 (Naples); Storcr, Fishcs i\fassachusetts, 45, ld39; 
De Kay, N. Y. Fauna, Fish. 101, pl. 11, f. 33, 1842 ( N ~ w  Yorlc); Giinthcr, ii, 
361, 1860 (Lisbon) ; Stcindachrier, Ichthyologisclie Notiz., vii, 25, 1868 (coast 
of Chili) ; Stciudachner, Ichthyologische Berichte, v, 3, l8Gd (Spain, Portu- 
gal) ;  Gill, Cat. Fish, Eatlt Coast N. A., U. S. Fish Corn. lZcpt., 602, 1872; 
Steindachuer, Ichthyologisclle Beitriigc, iii, 53, 1875 ; Jordan & Gilbert,, 
Proc. U. S. Net. Mus., 592, 1882 (Charleston, S. C.); Jordan & Gilbert, Proc. 
U. S. Nat. Mus., 268, lE82; Jordan, Proc. U-6. Net. MIIR., 143, 1863 (Pensa- 
cola); Goode, Nat. Hist. Aquat. Anim., 303, pl. 91, f. 2,1884 (Provincetown, 
Mass.); Jordau, Proo. U. S. Nat. Mus., 30, 1884 (name only) ; Stcindachncr 
& Dijdcrlein, BpitrLge zur  ICenntniss der Fiechc Jtipun’s, iii, 9,1885 (Tokio); 
Jordan, Proc. U. S. Nat. MIIS., 873, 1885 ( C q m  S:in Lucas; n o  description) ; 
Jordan, Proe. U. S. Nab. Mus., 674, 1686 (no description). 

Scombcr lacevtue Walbaum, Art. Pisc., 209, 1792 (after Cetti). 
Scombw pneumatopliorrie de  l a  Roche, “Anual. Mus. Hist. Nat., xiii, 315:334, 1809” 

(Balearic Islands); Cuv. & Val., viii, 36, 1831 ; Giinthcr, i i ,  359, le60 (St: 
Helena, Madeira); Poey, Euumcr. Pisc. Cubens., 73, 1675; Bean, Proc. U. S. 
Net. Mus., 35, 1679 (Canaries); Bcan, Proc. U. S. Net. Mutl., 68, 1880 (Prov- 
incetown, Mass.; no descript,ion); Jordan & Gilbert, Proc. U. S. Nat. Mus., 
456,1860 (Monterey Bay; no description); Jordan & Gilbert, Proc. U. S. Nat. 
Mus., 45, 1381 (Monterey); Jordan & GiIbert, Proc. U. S. Nnt. MUS., 593-594, 
1662 (Santa Barbara, Cal.); Jordan & Gilbert, Synop. Fish. N. A,, 424, 1883; 
Jordan, Cat. Fish. N. A., 68, 1885. 

Scomber macrophlhaZmzt8 Rafincsque, Indice d’Ittiologia Siciliana, 53, 1810 (Palerplo). 
Scomber grex Mitchill, Trans. Lit .  and Phil. Society N. Y., 422, 1815 (New York); Cnv. 

& Val., viii, 45, 1831 (Brazil); Do Kay, New York Fauna, Fishes, 103, pl. 11, 
f. 32 (New York); Jord:in & Gilbert, Proc. U. S. Nat. Mus., 267, 306, le82 
(Pcnsacola); Jordan & Gilbert, Proe. U. S. Nat. Mus., 374, 1882 (Panama). 

ScombefniacztIatua Couch, “ Mag. Nat. IIist., v, 22, fr 6, 1FJ32.” 
Sconiber dicgo A ~ P B ,  Proc. Csl. Bond. Sci., i, 92, 1856 (Santa Barbara); Gill, Proc. 

Acad. Nat. Sci. Phila., 260, 1863 (Lower California); Jordan & Gilbert, Proc. 
U. 8. Nat. Mus., 436, 18&O (nsmc only); Jordan & Gilbert, Proc. U. S. Nab. 
Mus., 268, 1682 (Southern Califninia). 

Scomber dekapi Storer, Hist. Fish. Mass., 130, p1. 11, f. 1, 1867 (Massachusetts coast); 
Kidder, Proc. U. S. Nat. Mus., 314, 1679 (Yrorincotown). 

Hubitat.-Warm seas, north to Southern Europe, Cape God, Monterey, 
and Japan, south to Chili. The specimens examined by us are from 
the Massachusetts coast, Block Island, SantaBarbara, AlbemarleIeia~icl, 
Galapagos, and Venice. 

Etymology : Colias, Latin name, probably of this species; bastard 
tunny. 

This well kuown apecicx, coinmoii in  t l l c  Metliterrencan, is of rather. 
irregular oocurrence on our Atlantic coast. It is a good food-fish,, baf 
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of far less importance thau its congener. In  our opinion Dr. Stein- 
dachner is quite right in regarding the ScomberpnezLmatophorus as iden- 
tical with X. colim. 

One of the specimens before UA, collected a t  Block Island by Pro- 
fessor Seth E. Meek, shows a remarkable union of the characters of 8. 
scombrus and 8. colias, and is probably a hybrid between the two. It is 
139 inches in length. The following are its characters : 

Description of a supposed hybrid, scombrzcs-colias. 

D.xn,r-10-rv; A.1,11-IT. The hindmost finlets are double, as is the 
case with S. scovnbrus. The ridges on its head are iu three parallel lines, 

as i n  scombrus, not > -,as in colias. Suboperclemore ellip- 
tical than triangular. Posterior border of eye not covered with large ra- 
diating scaIes. Top of head, as in 6’. scombrtis, without translucent area. 
About 20 small black specks or pores a t  bas0 of preopercle, arranged iu 
a single row. Coloring on the back in blotches, ats iu colias, rather than 
in stripes, as in scombrus. Sides niottleci, much as in colias. NO longil 
tudiual groove between the dorsals. A black axillary spot. Snout 
inore like scombriis than colias. Base of pectorals (lark. Ventrals and 
pectorals short. Eye, 5 in head. Head, 4 iu leugth to fork of caudal 
fin. Body robust, as in colias. Caudal, peduncle round, as in colias, 
rather than deprcssed, as in scowbrzis. The following note was inado 
by Professor Seth E. Meek, the co1,lector : d(SeptemberlG, Block Island. 
A peculiarly marked Xoomber scombrzis, only four finlets, 110 :~ir-bladder, 
low, spinous dorsal, and markings of i3. cobias. Blackford thiuks it is a 
crosB between the two.” 

- ___ -7 

Genus 11.-AUXIS. 

Auxis Cuvier, Rbgne Animal, ed. ii, 119, 1829 (xochei). 

TYSE : Xcomber rochei Risso= Scomber thazard LacOpbde. 
Etymology : a~Xcs, kind of tunny; from aJEw, to  grow. 
This genus, i n  some degree intermediate between Xfomber aud Gym- 

nosarda, probably contains but; a single species. 

ANALYBIB OB BPECIEB OF AUXIS. 

a [Body robust, scarcely cornproslied, abruptly contracted at caudal peduncle. Eye 
as long as snout, 6 in lead Operoh very broad. Scales of corselet and along 
anterior dorsal region e omparatively large. Mexillttry alrtiost entirely con- 
cealed by preorbital. Dorsal spines rather stiff; tho space between dorsals # 
length of head. Gill-rnkcrs x 4- 33. Pectorals reaohing past middle of first 
dorsal. Head 4 in length ; depth, 4). D. x-12-vnr ; A. 1:j-vn. Vertebrm, 
39. BluB, variegnted with darker above, becoming plain with age ; belly sil- 
very.] (Jordan ‘f- Gilbcrl) - . - - . . . - . - - -. . . - - -. - - -. . . .. ._. . . . . . . . .. TEAZARD, 3, 

Bull. U. S. F. G., 87-28 
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3. AUXIS TRAZARD. 

(‘1’IIE FRIGATE MACKEREL.) 

Sconbber thazard LacBpBde, I-Iist. Nat. Poiss., iii, 9, 1803 (Go and 70 south lat., coast of 
New Guinea). 

Auxin tfazard Jordan & Gilbert, Synop. Fishes N. A., 911, 1863 ; Goode, Nat. Hist. 
Aquat. Anim., 303, pl. 92, f. 1, 1884 (Ncwport, R. I . ) ;  Jordan, Proe. U. S. 
Net. Mus., 574, 1886. (No dcscription.) 

Sconiber rochei Risso, Ichth. Nice, 165, 1810 (Nice). 
Amis rochei Giinther, ii, 3G9, 1860 (Jamaica j Amboyna) ; Stcindachner, Ichthy- 

ologisrho Berichto, v, 10, 1868 (Lisbon, Cadiz, Malaga); Goode, Proe. U. S. 
Nat. Mus., 53.2, 1880 (Blook Island) j Jordan & Gilbert, Synop. Fishes N. A,, 
424, 1883 ; Steiudachner & Diiderlein, Beitriige, iii, 12,1885 (Japan). 

Sconiber bisus Rafinesqne, Caratteri, etc., 46, pl. 2; f. 1, 1810 (Palermo). 
Auxis bisus White, “ Catal. Brit. Fishes, 32, 1851.” 
f i ynnua roclbean~s Ris80, ‘I Eur. MBrid., iii, 417, 1826.” 
Auxis taso Cnv. & Val., viii, 146, 1831 (New Guinea; after Lac6pDdo). 
Auxis vulgaris Cuv. & Val., viii, 139, 1831 (Mediterranean) ; Lowe, Proc. Zool. 

Auxis tkynnoidcs Bleeker, “ Ternate, v, 301, 1855 ” (Ternate). 
Auxin tapeinosonia Bleeker, “ F ~ m i n ,  Japan, 408, 1854 ; Vorliand. Betav. Genootsch., 

xxvi, 98, tab. 7, f. 1, 1816 (Japan) ; Giinther, ii, 369, 1860 (Sea of Japan, 
copied). 

Soc., 248, 1850 (Madoira). 

Habitat.-All warm seas ; occasioually northward to Cape Ood. 
Etymology : l”hazard, from the French Tassard, a name of Scombero- 

morus. 
This species is very erratic in its movements, swimming in  large 

schools. I t  
is a poor fish, of little value as food. If all the species of Auxis are iden- 
tical, the  oldest specific name is that of thazard. The specimen exam- 
ined by us is from the island of  St. Lucia. 

It rarelyreaches our coast, hut then in immense numbers. 

Genus 111.-OROYNOPSIS. 

Orcynopsis Gill, Proc. Acad. Not. Sci. Phila., 125, l8G2 (unicolor). 
TYPE: #comber unicolor Geoffrey-St.-Hilaire. 
Etymology: dpxbvoc, Orcynus, the ’runny; Oygcs, appearance. 
This genus is based on a siugle species fouud in the Mediterranean. 

Its vertebrte have not been examined, but they mill probably be fouud 
to have the same cliaracter RB thoso of Qymnosarda, froin which genus 
Orcpopsis differs but little. 

ANALYSIS OP SPECIES OB OltCYNOkSXS. 

a. [Body robust, compressed. About 20 teeth in each jaw. Maxillary extends to pos- 
terior margin of pupil. Corselet smnll, with rudimentary scales. Eyes sinall. 
Distance between first and second dorral cqnal to  the eye. Dorsal rJpines sub- 
equal. Anal inserted beliind verticnl from the soft dorsal. Soft dorsal and anal 
falcate, the last rays rapidly shortened. Head short, 5 in length; depth, 3). D. 
XIII-14-VIII; A. 14-vrr. Back bluish; brlly silvery-gray ; spinous dorsal deep 
black; pectoral black posteriorly.] (Collet t )  .. .. . . . ... ... . . . .... UNIOOLOR, 4. 
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4. ORCYNOPSIS UNICOLOR. 

i3combcv unicolop Geoffroy-St.-Hilniro, “Descr. 32g. Poiss., pl. 24, f. 6, 1827 ” (Egypt). 
PClal)t2/8 ui~icolor Guiohenot, Erplor. Algbr., Poiss., 58, 1850 ; Giinther, ii, 368, 1860 

Cybium boiraparli Verany, “Atti dell’ ottavs riuuione degli scicnziati Ital., Genovs, 

I’elamys bomapavti Filippi aud Versny, Memor. della Real. Accad. scieuse di Torino, 

~ k y n i ~ u ~ p ~ ~ c ~ r i n u ~  Collett, Mcddelelscr om Norgos Fislrc, 20, pl. 1, 1879 (Cliristiauia). 

~ Habitat.-Mediterranean Sea j once taken at  Christia#uia, Norway. 

435 

(Mcditerrauean Sea). 

493, 1846.” 

ser. 2, t. xviii, 1857. 

Etymology: u”ntcs, one; color, color. 
This species is known to us from descriptions only. 

Genus 1V.-GYMNOSABDA. 

Gymnosarda Gill, Proc. Acad. Nat. Sci. Phila., 125, 1862 (tcnicolov= nuda). 
Thynnus Liitlren, Spolia Atlautica, 460, 1880 (pelantys; not of Ctivier nor of Fabri- 

Thynnichthys Giglioli, Cat. dei Pesci Italiani, 25, 1880 (thunnina; not of Bleoker, a 

~ Euthynnus Liitken, MSS. in  S p .  Fish. N. A., Jordan & Gilbert, 429,1883 (thunitina). 

cius). 

genus O f  CYPRINIDAC). 

TPZE : Thynnus unicolor Riippcll=Pelamys nuda Giinther, 
Etymology : yu,u.uk, ualted ; odpda, Sarda, an allied genus. 
We adopt this neglected name of Dr. Gill, instead of Euthylznzcs, be- 

cause the descriptions of Gymnosardn nuda, especially that given by 
Dr. Elu~~ziuger  (Pisclie des Botheu Meeres), agree in all generic re. 
spects with the type of ButWynnus. The names Thynnus and Tlynnich- 
tkys are, of course, iueligible for any mackerels, being preoccupied in 
other departmeuts of zoology. The three or four spccies of small tunny 
which constituta this genus are tropical in distribution aud of little value 
as food. 

ANALYSIS OB SPECIES OB GYMNOSAHDA. 

a. Lateral line mskiug a decided curve imnlcdiately beneath the second dorsal. 
Corselet strongly devolopod, covering tho entire space between tho diagonals 
connecting the posterior cxtrcmity of the spinous dorsal and the base of the 
pectorals. Pec- 
torals reach tlie vertical from tho tenth dorsal spinc. Back bluish ; belly ail- 
very ; four brownish stripes on each side of bolly, parallel with tho lower curve 
of the body ; no spots below the pectorals. Body oblong, robust. Head 3+ ; 

aa. Lateral line nowhere making a very distinct ciirvo. Corselet well developed, 
not covering the entire s p o o  between the dingonals connrctiug the posterior 
extremity of the spinous dorsal and the base of t,he poctorals. Posterior margin 
of preoperclo about 2 in inferior margin. PectoralN roach tho vertical from t8he 
ninth dorsal spine. Bluish above; sides and belly silvery; no stripes of any 
kind below tho 1:btoral lino; abOvo tho lateral liue scveral wavy, oblique 
streaks ; five rouiid b l ~ ~ c k  Spots about RE large us pupil bolom tlie pectoral. 
Body fiisiform, robust. 

ALLETTEkATA, 6. 

PoHterior margin of preoperole about 1& in inferior margin. 

deptll 4. D. XV-12-V1II ; A. II, 12-VI1 . - - - - .- - - -. . . -. . - - . -. . PELAMIS, 5. 

Head 34 ; depth 44. D. xv-I, 12-nr1 ; A. 1 2 - ~ 1 .  
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5. GYMNOSARDA PELAMIS. 

(OCICASIC BOSITO.) 

Scontberpclamis Linnrous, Syst. Nat., x, 207, 1758 ((‘ in Pelago inter Tropicos”); Lin- 

Tliyii~ius polaniis Steindachner, Ichth. Berichto, v, 7, 18G8. 
Xconibcr pelamides LacBpBde, Hist. Nat. Poiss. iii, 14, 18Od (after Liunrous). 
17iynnuspeZamys Cuv. & Val., viii, 113, 1831 (Rio Janeiro and Indian Ocean). 
Orcynuspclamys Poey, Synopsis, 362,1868; Poey, Enurn. Piso. Cubens., 78,1875 ; Goode 

and Bean, Proc. U. S. Kat.  Mus., 24,1878 (Provincetomn, Mass.) ; Bcau, Proc. 
U. S. Nat. Mus., e9,94,1880 (Wood’sHoll, Bcrmuda; no description); Goode, 
Nnt. Hist. Aquat.  Anim., 310, 318, pl. 95 B, 1884 (Provincetomn and Wood’s 
Holl, Mass.). 

Euthynnuspelamya Jordiin and Gilbort, Byn. Fish. N. A., 430, 1883; Jordan, Proc. U. 
S. Nat. Mus., 574, 183U (no description). 

nmus, Syst. Nat., i, 492, 1766. 

Habitat.-Warm seas ; iiortli to Cape Cod and Bermudas. 
Etymology : sirlaprg, tunny. 
This species is scarce on tlie American coast, and rather more com- 

As ilo name was origiiially spelled pelnmis, mon in Southern Europe. 
me retain that orthography. 

6. GYMNOSARDA ALLETTERATA. 

(LITTLE TUNNY, ALBACORE, BONITO.) 

Scomber allctlcrafua Rafiuesqiie, Caratteri Alciini Gonere, etc., 46, 1810 (Palermo). 
Sconrbcr aleftwattta liafinosqtie, Illdice Ittiologia Siciliaua, 20, 1810. 
O1.cynusaZZit~utusGill. Cat. Fish. East Coast N .  A, U. S. Fish Comnt., 802, 1873; Baird, 

Rept. U. S. Fish Comin., R35, 1873 (Wood’s 13011) ; Goode & Bean, Proc. U. 
S. Bat. Mus., 24, 1878 ; Goode & Beau, Proc. U. S. Nat. Mus. 128, 1879 (Pon- 
sacoh); Goodo & 13ean, Proc. U. 8. Nai. Mus., 237, 1882 (name only); Been 
& Dresel, Proc. U. S. Nat. Mus., 155, 1884. 

Euthynnne allitoratus Jordau & Gilbert, Syu. Fish. N. A., 430,1883; Jordan, Proc. U. 
S. Nata Mus., 34, 120, le84 (Key West) j Jordan, Ball. U. S. Fish Comm., 77, 
1884 (Key West; no dcscriptiou). 

Thynnue Zcaokiunus Ristio, Eur. Mericl., iii, 414, le26 (Nice). 
Scomber quadr@u~1~otatus Geo~roy-St.-I-Tilairc, “ Dehcr. Egypt.  Poiss., tab. 24, f. 3, 

17tynnus tkunnina Cuv. &Val.,  viii, 104,1831 (Mcditerrauenn) j Giiuther, ii, 364,1860; 

Thynniclblhys thunnina Giglioli, Cat. dei Pesci Italiani, 25, l & O  (Naples, Messina, 

Orcynus thunnina Poey, Enum. Piso. Cubens. 72, 1876 (IIavana). 
”hynnus brevipinnis Ciiv. & Val., viii, 112, 1831 (Mediterraiieau). 
Thynnichthys brevipinnio Gjglioli, C : k  dei Pc‘bc‘i I td iaui ,  25. 1880 (Gauoa, Palcrmo). 
~h~ynnusbruei~iensis Cuv. & Val., viii, 110, 1831 (Brazil). 

1827” (Egypt). 

Steindachner, Ichthyologische Berichtc v, 6, 1868. 

Trieste). 

Tl~ynnuo afinis Cantor, Cat. Malay Fiblws, 106, l85U (Seaof Piuaug) ; Giinther, ii, 363, 
1660. 

flubitat.-Warm seas ; occasionally north to Cape Cod. The Rpeci- 

Etymology : alleteratu, a local Italian name :It Palermo. 
This species is rather commoii both in  the West Inrlies and in 

Soutliern Europt.. On onr coast it is risu;illy l~11oaii as Iliu blmito or 
little tunny. The nmue allettewtzu Iias olcar priority over quudri$unc. 
tutus and thzcnnina and must siipersedu them. 

men8 examined by us are from Key West and PensacoIa. 
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Geiius V.-ALBAORA. 

Thynnus Cnvier;RBgno Aui~n.,  318, 1817 ( tkysktca) ; (not of Fabricius, a genus of 

Orcyuus Cuvier, Regno Anim., 314,1817 (alalosga) ; (not of Bafincsque (1815), which 

Orycnus Gill., Proc. Acad. Nat. Sci. Phila., 125, 1662 (aEalonga; misprint for 

Orcynue Cooper, Proc. Cal. Ac. Nat. Sci., 1663, 77 ( a l a l o n g ~ ) .  
Orycnus Cooper, 1. c.  (ti~yiznzis). 
Albacora Jordan, Manual of Vcrtebratos, edition v, 1889 ( thyntms) .  
Germo Jordan, Proc. Ac. Nat. Sei. Phila., 1888 ( d a l o n g n ) .  

butterflies). 

is Soombroidea, LacFpBde.) 

OacYNus). 

TYPE : #comber tltgmius Linnaeus. 
Etymology : Albacora, the Portuguese name, said to be from bacora, 

a little pig, a Moorish word, preceded by the article al. 
This genus consists of probably but two species, one of them the 

largest of all the bony fishes, the other similar iii tecllnical respects, but 
quite diil’erent iu general ;~ppeara~ice, arid certnitily to be pbacd i n  a 
different subgeuus. Tho early generic names apl&d to this group 
Orcyiazcs and Thynlzus are both preoccnpied. We have therefore adopted 
the name Albacora lately proposed by Dr, Jordan. 

In  a recent paper on “the proper generic natuo of  the Tunn-j+ and 
AIliioore” (Proc. U. 8. Nat. Mus. 1888,310), Dr. Gill proposes to substi- 
tute the name or ; l l c~ l~~s ,  of Cooper, for Albacora, as the goneric name 
both of tho Tunny nud the long-finned Albacore. 

It seems to LIS that this undesirable name sliould be set aside. The 
iianie Orycrtus was first uwd by Dr. Gill, in 1SG2. I t  was clue to it 

nlisreadiug of OuVie~% name, Orcyiius, aiid it should be placed in the 
category of emendations of that uauie. If thename itself is preoccupied, 
errouoous or variant spellings of it, due to ruisprints, misreadings 
or purism ought to be preoccupied also. Orcyiaus had been previously 
used when Ourier gave it as tho name of the long-fiuued Tunnies. To 
spell it Orycnus does uot sar-c it. 

But in 18G3 tho name b b  Orycrtus77 was, in the words of Gill, “spe- 
cifically and with n l a k ?  prepense resurrected and proposed for reteu tiou 
by Cooper.” Cooper, however, proposed to use it for a group typified 
by the Tunny (thyiznus), aud not for tlm alnlongrr, for which he retained 
the name of Orcyiws, giyen i t  by Cuvier. 

The name Orycizus Cooper, it seem to us, is preoccupied by its pre- 
vious use for another ~ C I I U S ,  01’ sitbgenus, by Gill. I t  is therefore 
ineligible. In other words, a generic MUIC originntiiig in a misprint of 
a well-known nnme can not be later used as a uaiiic of another genus. 

That the two gcnera arc now generally iuerged iutcr one does not 
specially affect t h e  case. Each generic niiuie lias its own typical 
species, and the two species shodd be placed in diEcredt subgenera 
at least. 

It may be urged that the argument for rejection of the name Oryclcntcs 
is based on a trifling technicality. This may be truo, but it is true of 

. 
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the reasoning by which O r y e w s  could be retniuotl instead of AZbacora. 
The burden of proof rests against a name having such an origiil as the 
former. 

The case of Atldennes vs. Alilennes, mentioned by Dr. Gill, is not 
quite relevnut. Apparently Ablennes, tlie name intended, should stand, 
as against Athlennes, the name printed; but surely iu any case, AtR- 
lennes would not be eligible for some other i roup  of Belonidce. 

ANALYSIS OF SPECIES OF ALDACORA. 

a. Pectoral fins long, saber-shaped, extending as far as first dorsal finlct; their length 
about 2& i n  body i n  adult (shorter in the young). (subgcnnu Owmo Jordan). 

Body elliptical, elongate, and but  slightly compressed. Corselet small, indis- 
tinct ; caudal keel cxtcnding forward to fifth finlet from caudal ; maxillary 
not roaching to  pnpil. Dorsals and anal of equal hoiglt, oqn;d to Icngth of 
second dorsal ; ventrals shorter. 131nish above, silvcry bolow, Rides steel-blue; 
fiulcts yellowish, tippcd with blue. D. xrv-14-~111; 

aa. Pectoral fins comparatively short, roachiug to about tho ninth dorsal spine ; their 
lcngth aboiit 6 or 7 in body in  adul t (bhorter in tho youug).  (snbgenus AZbaoora). 

Body oblong, very robust. Corsclet moll dcvelopcd, oxtcnding furthor back 
than pectorals; caudal keel extending forward to sccond finlet from caudal ; 
maxillary rcacliing topupil. Second dorsal and aual short, 2 i n  tho height oC 
the first dorsal; vcntrals longer than anal. Dark bluc above; bencath soiled 
silvery with lighter spots. Hend 3%; depth 4. D. XIV-1, 1 2 - ~ 1 1 ;  A .  11, 12- 
VIII ._ _ _  -. -. . - -. . -. . .. - __. ._ ._. -. . -. . _. .. . .THYNNUS, 8. 

Head 3); depth 34. 
A. IT, 12-VII . . . - -. . -. - -. . . - - -. . . . . - -. -. - -. . -. - - . -. - -. . , - - -. . AIALOXGA, 7. 

‘ 

__. . ____. . 

7. ALBACORA ALALONGA 

(GERMON, ALBACORE, ALILOXGIII, LONG-FIKNICD ALBACORE,) 

Ala-Zonga Cetti, “Hist,. Kat. Sard. iii, 191,” 1778 (Sardiuia). 
Scomber alatunga Gmeliu, Syst. Nat., 1330, 178d (based ou Cctti; inisprint for “ nla- 

Zonga,” fidc Cnv. & Val.). 
Orcynus alalnnga Ri~so,  ‘ l  Eur.  Mbrid., iii, 419,” 1826; Jordan & Gilbert, Proc. IJ. S. 

Nat. MIIS., 456, 1880 (Monterey Bay, Saiita Burbare, San Pedro ; no dcsorip- 
tion); Jordan & Jony, Proc. U. S. Kat. Alus., 12, 1881 ( S e u t a  Darbsra; 
name only); Jordan & Gilbert, PIYJC. U. S. ”:It. Mns., 41, 42, 45, 1881 (Santp, 
Barbara channel) ; Jordan K: Gilbert, Syn. Fi&. N. A., 428, 1883 ; Goode, 
Nat. Hist. Aquat. Anim., 3.20, p1. 9.5 A, 1884 (Eanqnercan) ; Jordan, Proc. U. 
S. Nat. Mns., 373,1885 (near Mazatlari; no description); Jordan, Proc. U. S. 
Nat. Mus., 574, 18813 (no description). 

Tkynnus alalonga Cuv. & Val., viii, 120, 1831 (wcstcrn coast of France) ; Giinther, 
ii, 366, 1860 (Cope of Good Ilopo) ; Steiiidachnor, Ichth. Berichto, v, 7,1868. 

#comber gwmo LacBpEdc, Hist. Nat. Poiss., ii, 698; iii, 1, 1802 (17” S. lat., 103O west 
long.). 

Orcynus germ0 Liitlcen, Spolia Atlantioa, 474, 1880. 
Tliynnus atlanticus Lcsson, ‘( Voy. Coquillo, Zoiil., ii, 165,” 1828. 
Thyi~nus baZteatusCuv. & Val., viii, 136, 1831 (tropical parts of Atlantic). 
Orcynics baZtealus Pooy, Eunm. Pisc. Cobens., 71, 1875 (Cuba). 
Thythus pa&$cus Cuv. & Val., viii, 133,1831 (27O and 2G0 8. ]at., 103O West long.); 

Orcynuspaoi$c~&s Cooper, Proc. Gal. Acad. Wnt. Sci., 75,1863 (Calitoornia). 
fiynitus avgcnti-trittatzc~ Cnv. & Val., viii, 134, 1831. 
Orcynus argmtivitlatca Goode, Nat. Hist. Aqiiat. Aniiu., 320,1884. 

Giinthcr, ii, 366,1860 (oopiod from Cuv.). 
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Thyanus albacora Lowe, “ Proc. Zoiil. Soc., 77,1t%39, a’nd Trans. Zo6l. SOC., iii, 4,” 184‘2; 

@ C I J ~ U S  albacora Poey, Enuin. Pisc. Cubens., 71,1875. 
Thynnue macropterue Tcmminck 95 Schlegel, Fauna Japan, Poiss., 98, pl. 51,1850. 
Orcynue subuZatu8“ Poey, Eniim. Pisc. Cubens., 71,1875 ; Liitken, Spolia Atlantica, 596, 

~ Giiuther,ii, 365,1860 (copictl). 

1880. 
Habitat.-Warm seas ; north to Japan, soiitheru California, and the 

Etymology: ala, wing; knga, long. 
This species does not grow so large as tho tunny. It is.but rarely 

seen on our Atlantic coast, but is common in  the Mediterraneau. It is 
found on the Pacific coast as far north as Aan Francisco, and is abun- 
dant in the spawning season about tho Sants Barbara Tslancls. As a 
food-fish it is of little value. It reaches a length of 3 feet and a weight, 
of 20 pounds. 

Grand Banks of Newfoundland; south to Cape of Good Hope. 

8. ALBACORA THYNNUS. 

(TUNNY, HORSE fifACltEltEI..) 

Albacore, Sloane, “Hist. Jam., i, 28, pl. 1, f. 1,” 1727. 
Sccntberp~niaz~l~e 8, etc., Artedi, Genera, 31, 173d. 
Scomber tliynnue Linurous, Syst. Nat., cd. x, 297, 1756 (based on Artedi); Bloch, 

Fhynnua thynnue Giinther, ii, 362, 1860 (Weyurouth and Plymouth). 
OrmJ:ynU6 thjnnus Poey, Enunr. piso. Cuboils., 70, 1875; Jordan & Gilbert, Yroc. U. 5. 

Nat. Mus., 375, 1878 (Beaufort); Goode, Proc. U. S. Nat. Mas., 633, 1880 
(New Euglaud) ; Jordan 95 Gilbert, Syn. Fish. N. A., 429, 1883; Goode, Nnt. 
Hist. Aquatic him., 323, pl. 96, 18d4 (Vineyard Sound) ; Jordan, Proc. U. S. 
Nat. Mus., 574, 1866 (no description). 

Ichthyologia, pl. 55, 1783 (and of the various copyists). 

Scomber aZbacoree Bonnaterre, Tabl. Encyc. Ichth., 140, 1788 (based on Sloano). 
‘I‘lqnnue mediterraneue Risso, ‘‘ Eur. MBrid., iii, 414,” 1826. 
Yliynnus vulgaris CUY. & Val., viii, 68, pl. 210, 1831 (European scas) ; Storor, FfHhes 

Mass., 47, 1839 (Kettle Island, Pigeon Cape); DoKay, New York Fauua, 
Fishes, 105, pl, 10, f. 28. 1842; Stoindachnor, Ichth. Uorichte, v, 7, 1860 
(Spain aud Portngnl); Tybriog, Bull. U. S. Fish Conim., 150, ld8G (An4illes). 

Thyniiue bracliyptsruo Cuv. I% Val.,viii, 98, pl. 211, 1831 (Xleditcrraneun) ; Gtinther, 
ii, 363, 1860 (copied) ; Steindachner, Ichth. Berichte, V, 6, 1866 (Spaiu and 
Portugal). 

l’hynnue corcLta Cuv. & Val., viii, 102, 1831 (Caribbean Sea); UeK:ty, Nom York 
Fauna, Fishes, 106, 1842 (Gulf of Mexico) ; Gtinthor, ii, 363, 1860 (copied). 

Sconiber eloairci Cuv. & Val., viii, 148, 1831 (basod on Sloanc). 
Tlignnue eecundo-dorealis Storer, Hist. Fishes Mass., 143,1867 (Capo Ann and Province- 

Orcpu8 ~eoundidorealie Gill, Rept. U. S. Fish Comm., 802, 1871J72 (Newfoundland t o  
Florida) ; Baird, Rept. U. S. Fish Comm., 625,1871-’72 (Wood’s 11011) ; Poey, 
Eniim. Pisc. Cubens., 76, 1675. 

Orcgnue &legelii Steinclaohuer & Diiderlein, BcitrSgc zur Kenntuiss dor Fische Jn- 
pan’s iii, 11, pi. 3, f. I, 1885 (Tokio). 

* Poey, who desoribes this species, writes as follows of the length of tho peotoral, 
on whioh point done i t  fails $0 agree with a l a h g a  ; tho pectoral is 18 in  and ,  5 in 
total to base of caudal, & in  ventral, fj in head. Liitken unites other disputed species, 
albicora, pac@3ue, gormo, otc., with alalonga, end hesitates to do the s m o  with eiibu- 

Zatue only on acoouut Of the lcngtth Of its pectoral, which he thinks is a little too long 
for fhynnue and not nearly long cnough for alalongn. 

towu). 
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men examined by us is from Venice. 
ITabitat.-Warrn seas : north to Newfoundland and Japan. The speci- 

Etymology : BLYYOC, tunny-thynnus. 
This species, according to Dr. Gill, reaches an average weight of 200 

poonds, aud a length o€ 8 to 10 feet. Specimens of 1,500 pounds weight 
are, however, on record. It is scarce off our coasts, but so abundant 
in Southern Europe as to be the object of very extensive fisheries. Its 
flesh is rather coame, and not of superior flavor. 

Genus VI.-SARDA. 

Sarda Cuvier, Rbgne h i m . ,  120, 1829 (sarda).  
Pelam~ke Cnv. & Val,, viii, 149, lW31 ( s a ~ d a ) ,  (not of Dandin, a genu8 of snakes). 

TYPE : #comber sarda Bloch. 
Etymology : adpfia=a kind of tunny caught near Sardinia. 
This genus coutains two closely related species, the on6 of the At. 

lantic, tho other equally abundant in the Pacific. 
ANALYSIS OB SPECIES OX SARDA. 

a. Dorsal spines21. Body rather elongate, modcrately compressed. Maxillary reach- 
ing bexorid orbit. Teeth small, slight,lg compressed, about 50 in  each jaw. 
Gill-rakers smell, about 11 or 12 below angle. Lateral line scarcely undiilating, 
nowhere making any decided curve. Dark steel-blue above, silvery below ; 
several blackish stripes running obliquely downward and forward from the 
dorsal region. Head 3%; depth 49. D. XXI-I, 13-vIr; A. I, 13-1’1 .. .SAIIDA, 9. 

aa. Dorsal spines 18. Body elongate, not rnncli co~uprcssed. Maxillary not reaching 
beyond orbit. Teeth strong, curved, slightly compressed, about 40 in each 
jaw. Gill-rakers long, equaliug diamctcr of eye, about 16 or 17 belowlangle. 
Lateral line undulating, making a sharp angular turn below soft dorsal. Dark 
metallic blae ; sides dnsky; several bluckieh stripes running upward mid back- 
ward from the pectoral region. D. XVIII-I, 12- ~ I I I ;  A.  I, 

11-vn .. - - -. ._. __. . . . . . . -. . -. . -. -. . . - - - -. . . - -. . . . . . . . . . . -. . - -. CHILEXSIS, 10. 
Head 3%; depth 4%. 

9. SARDA SARDA. 

BONITO, SKIP- JACK. 

8oomberpelamie Briinnich, Ichthy. Mnssil., 68, 1768 (Marseilles, not of Linnruus). 
Soomberpelaniys l‘ybriug, Bull. U. S. Fistr Colnm., 149, 1886. 
Scomber sarda Bloch, Iolithyologia, x, p. 35, pl. 334, 1793. 
Pelumys sarda Cnv. & VJ., viii, 149, pl. 217 (Cape Verde, coast of France) ; Storer, 

Ropt. Fish. Mas#., 49,1839 (Holmes’s Hole, Martha’s Vineyard); DcKey, New 
York Fauna, Fishes, 106, pl. 9, fig. 27, 1842 (New Pork Harbo-); Apes,  
“Proc. Cal. Aced., ‘74,” 1855; Giinther, ii, 367, 1860 (Cape Good Hope); 
Giinther, Fishes of Central America, 435, 1886; Storer, I-Tist. Fish. Nass., 
141, 1867 ; Steiudachner, Ichthyologische Berichte, v, 8, 1868. 

Sur& sarda Jordan & Gilbert, Proc. U. S. Nat. MUS., 19, 1884. 
S a b e r  mediterrantus Bloch and Schneider, 23, 1801 (after Brunnich). 
Scomber pelamitus Rafinesque, Caratteri etc., 44, pl. 2, 1810 (Palerrno). 
Thynnus surdus Risso, “ E m  Mdrid., iii, 417, 1626.” 
Sardapelamye Gill, Rept. U. 8. Fish Com., 802, 1872 (Boston Market) ; Bsird, Rept. 

U. S. Fish Corn., 825, 1872 (Holmeds HoIe); Bean, Proc. U. S. Nat. Mus., 89, 
1660 (Noank, Uonn.; mouth Potornap River). 
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Sarila iitetliterrutreu Jordau & Gilburt, Synop. Fish. N. A., 427, 1883; ffoode, Nat. 

IIist. Aqiiat. Anim., 316, pl. 92, 1884 (Wood’s Holl); 3ordan & Gilbert, Proc. 
U. 9. Nut. Mus., 19, 1884. 

Habitcct.-Coasts of America and Europe; Cape Cod to Cape of Good 

Etyinology : crdph, the Greek name, from Sardinia. 
This species seems to iuhabit the open ocean, approachiug the shores 

for food or for the purpose of spawning. It reaches a length of !@ to 3 
feet aud a weight of 10 to 12 pouucls. It is a fair food-fish, but uot of 
fine quality. 

Hope. The specimen examined by us is from Wood’s Holl. 

10. SARDA CHILENSIS. 

(CALIFORNIA BOSITO, SKIP-JACK, TUNA.) 

Pelaniys chiltnsis Cnv. &. Val., viii, 1331, p. 1G3 (Valparaiso); Giinthcr, ii, 1860, p. 
369; Stuiudiichuer, Ichthyologische Notizou, vii, 26, 1868. 

Swdu cliileirsia, Jordau & Gilbcrt, Proo. U. S. Net. Mus., iii, 1880, p. 27 (San Diego, 
Cal.), no dosoription; Jordan & Gilbert, Proc. U. S. Nat. Mus., iii, 1880, 
p. 466 (Montercy Bay, San Pcdro), uo descriptioii; Jordan & Jouy, Proo. 
IJ. 9. Nat. Mus., iv, 1881, p. 12 (Sen Dicgo, Cal.), no doscription; Jordan 
& Gilbert, Proc. U. 8. Nat. Mus., iv, 1881, 1). 45; Jordan & Gilbert, Syu. 
Fish. N. A., 18r32, p. 423; Jordan, Nat. Ilist. Aquiit. Auim., 1864, p. 319 (Cali- 
forni ;t). 

Pelariiys orientalis Temminck &. Schlegel, ‘ I  Fiiuna Japan, Poiss., 1850, p. 99, pl. 52” 
(Jnpa11) ; Giinthcr, ii, 1860, p. 3G8; Steindachnor, Iolithyologischo Beitriige, 
iv, 11, 1876 (Panama). 

P c l a ~ ~ p  Zinooolata Girard, u. S. Pac. R. R. Exp., Fishes, 1857, p. 106 (San Diego, Cltl.). 
Say& lineoluta Lockington, Report Corumissioiiers FiRheries CnliforuiiL, 1879, p. 33 

Saran cliilensin var. orieMali8 Steindachner & DBderleiu, BuitrUgo zur IConntniss der 

Htrbitat.--l>acific Ocean ; southertl Califoruin to Jap;in and Chili. 

Etymology : ol~ilensis, living in Chili. 
Dr. Steindachner regards the Japanese bonito (8. orientalis) a8 a va. 

riety of 8. chilensis. It iuhabits the open ocean, corning on the coast of 
Ualiforuia to spawn. Dr. Jordan says : 6‘ This fish is everywhere known 
as the bonito. The ~ia1nes Spanish mackerel,’ Sl~ipjaclr,~ ~ ~ 1 1 t l  ‘ Tuna 7 

are also soinetimes applied to it. It reaclies ail average weight of about 
12 pounds. It approaches to within half a mile of the shore,.wliere it 
is taken in great numbers by trolling. It spawns in August or Sep- 
tember. Its arrival is in early suniiner and its departure in the hll. 
As a food-fish it is not held in high esteem, the flesh being coarse.)) 

(Monterey Bay). 

Fisclie Japau’s, iii, 11, 1885 (Tokio). 

TI10 specimens exarnind by us  are from Sau ta Barbara. 

Genus VI1.-SUOMBEROMORUS. 

Scomberomorue LacBpbdo, Hist. Nat. Poiss., iii, 292,1802 (2daniicr.ii = reguZia). 
Cybium Cuvier, Rbgne Anim., 120, 1839 (commersonii). 
Apodontia Bennett, Proo. Coinin. 25061. SOC. I, 169, 1831 (imnutnicl). 
Lepidocybium Gill, Proo. Acad. Nat. Sci. Phila., 1’28, 1HW (J’lavobrunneuni). 

Scomberomorus Jordan & Gilbert, Proc. U. 8. Nat. MIIA., 673,1882 (regalin). 
’ Chriomitra Lockington, Proc. Acad. Nnt. Sci. Phila., 133, 1879 (concobrj. 
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TYPE : Scomber regalis Blocb = f3combemnoru.s plumierii LacBpBde. 
Etymology : axd,uppo': =mackerel ; dphpO5, bordering on, near. 
This genus contains numerous species which are more decidedly shore 

fishes than any of the others of the family, and consequently of narrower 
distribution. The name Sconiberomorus must take the glace of Cybiunz, 
the generic name heretofore most used by European authors. 

ANALYSIS OF SPECIES OB SCOMBHROMORUS. 

a. Gill-rakers' rather long, slciider, more than 8 below angle ; dorsal spines 17 or 18 ; 
lateral line slightly wavy, dcsccnding obliqucly. 

6. Teeth small, slightly compressed, about 60 in each j a w ;  body comparatively 
little c o n ~ p r e ~ s c d  ; mouth oblique; gill-rakers long and slender, 18 below 

I angle; prcrnaxi lary short, not reaching to  posterior niargiii of eye; caudal 
peduncle nearly cylindrical; head a littlc depressed, about 5 in  length; 
ventral fintl short; pectorals inserted slightly above axis, and about 8 i n  
length; dcpth of body equal to lengbli of head. Color of the male dark 
stool-blue aboee, becoming silvery on sides; the female a shade lighter 
abovc, two rows of round bronzespots on sides equal to pupil. D. XVII-16- 
VIH; A. I, ~(CVIII ._ ___. _ _  - __. - - -. . . -. -. . . - _ _  - .-. - __. - - - -. CONCOLOR, 11. 

' bb ,  Teeth strong, triangular, compressed ; body somewhat compressed ; gill-rakers 
long and slender, 8 to 12 below angle. 

0. Color bluish akove, silvery on sides and marked with many roiiiid bronze 
' spots; no stripes on sides; he:rd pointed, littlo compresscd; teeth, 30 to 32 

in each jaw ; scales on base of pectorals;' pctorals, about 6 )  in body; eye, 
2 in snout; interdorsal space equal to tlic diameter of the eye; pectorals 
inserted a little abovo center of' orbit; gill-rakers about 9 below angle. 
Head 48; dcpth 5. . .MACULATUS, 12. 

cc. Coior silvery; sides with t v o  black btripcs crossing latcra! line iinder soft 
dorsal, posteriorly 11. olren up iuto irregular spots; tinont somewhat convex 
in profile ; lateral line nmvy along thc tail ; teeth about, 40 in  each jaw;  
pectorals, 6* in body; eye 2) in snout; iuterdorRa1 space less t h w  half 
diameter of eye; pectorals inserted a littlc below the center of orbit; gill- 
rakers slendor, about 11 below angle. D. xv111-16- 

aa. Gill-rakers short, thick, less than 8 below angle; dorsal spine8 14 or 15; lateral 
line making rtn abrupt descent beneath soft dorsal; teeth large, com- 
pressed, about 30 in each jaw;  anterior part of spinous dorsal without 
black blotch; pectorals 5 in body; oye 2 in snont; iriterdoraal spaoc less 
than cye. Color of adult, iron gray, nearly or quite iiumaculatc; young 
with yellowish spots. Head 5 ;  dcpth 6. D. Xv-15-v111; A. 11, 15-vIII 
.____..__________. .____.._.__. _.__ ._._ .____. ...- ...__. __... CAVALLA, 14. 

D. xvnr-17-IX; A. 11, 18-vrxr 

Head 4f;  depth 4&. 
vI11; A. 11, 14-vIII .____. . _._. _ _ _ _  __.. . ---. .-.. .-.. .---.. .... HEGALIS, 13. 

11. SCOMBEROMORUS CONCOLOR. 

(&fONTRREY bfACIiIC1ZICL.) 

Cliriondtra eoncolor Lockington, Proc. Acod. Nat. Sci. Phila., 1870, 139 (Monterey) ; 
Lockington, Report Cal. Fish Cotnm. (1878-'79), 188t,34 (Jlontercy). 

Sconiberomorus concoEor Jordan & Gilbert, Proc. U. S. Nat. Mus., 1880, 466 (Monterey; 
no description); Jordan & Jony, Proc. Ti. S. Nat. MIIR., 1881, 13 (Soqnol, 
C d .  ; no description) ; Jordan & Gilbert, Proc. U. S. Nat. MuR. ,  1Y81,45 (Mon- 
torey Bay); Jordan & Gilbert, Syn.  F I R ~ O Y  N. A., lP83,425 (Monterey Bag) ; 
Jordan, Nat. Hist. Aquat. Anirn., 1b.81, 31C (Monkmy) ;  M c c k  & Newlnnd, 
Proc. Awd. Nat. Sci. I'hila,, 1884, 2Y3 (Sequel). 
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flabitat.-Mouterey Bay. Tlie specimen examined by us is from 

EtymoIogy : con elid coZor, uniformly colored. 
This species attains a length of‘ about 24 feet and a, weight of 6 to 

8 pounds. It has only been seen in Monterey Bay, where but a limited 
number are taken each f d l .  I ts  flesh is of very fine flavor, and always 
brings a high price in the markets. They appear in September and 
disappear in November. 

Soquel, Gal. 

12. SCOMBEROMORUS MACULATUS. 

(SFANISJI MACKEWL) 

Sconzber mamlatus Mitchill, Trans. Lit. sild Phil. SOC., i, 426, pl. 6, f ,  8, 1815 (New York). 
Cybitcm maauclatwm Cuvior, Ebgne Auim., cd. 2,121,1&329 (aftcr Mitchill); Agassiz, Spix, 

Pisc. Brazil., 103,pl. GO, 1829 (Atlantic); Cuv. & Val., viii, 181, 1831 (New 
York); Storer, Bost. Jour., iv, 179, 1842 (Lynn, Moss.); Ayres, Bost. Jour. 
Nat. Hist., iv, 261, 1842 (Brookhaven) ; DeKay, New York Fauna, F i b s ,  
108, pl. 73, f. 232,1842 (Long Island) ; Storer, Synopsis, 92,1846; Baird, Fishes 
N. J. Coast, 21, 1855 (Boascloy’s Point) ; Holbrook, ‘( Ichth. South Carolina, 
66, pl. 9, f. 1, 1855;” Giinther, ii, 372,lSGO; Giinther, Fishes Central America, 
388, 1866 (Belize; no doscription); Storer, HiRt. Fish. Mass., 146, pi. 13, f. 1, 
1867 (Lynn, Mass.) ; Gill, Rept. U. S. Fish Comm., 802, 187142 (name only); 
Baird, Rept. U. 8. Fish Comm., 825, 1871-’72 (Wood’s Holl; no description); 
Gill, Cat. Fish., E. Coast N. A., 24, 1873 (name only); Poey, Proc. 1J. S. Nat. 
Mus., 4, 1878 (after CUV. & Val.) ; Jordan & Gilbert, Proc. U. S. Nat. MuB., 
375,1875 (Albemarle Sound) ; Goode, Proc. U. S. Nat. Mus., 3, 1879 (Florida; 
no description) ; Goode & Beau, Proo. U. S. Nat. Mus., 128,1879 (Pensacole); 
Goode & Beau, Fish., Essex Co., Mass., 15,1879 (no description); Bean,Proc. 
U. S. Nat. Mus., 139,1880 (Washington Market ; no description) ; Ryder, Bull. 
U.S.Fish. Comm., 25, 1881; Earll, Bull. U. S. Fish Comm., 416, 1884 (Mob- 
jack Bay); Smiley, Bull. U. S. Fish Comm., 74,1885 (near Tamps Bay). 

Scomberomovue maculatus Jordan & Gilbert, Bull. U. 5. Fish Comm., 106, 1882 (Mazat- 
Ian; no description); Jordan & Gilbert, Bull. IJ. S.Fish. Cornni., 110, 1882 
(Panama ; DO description); Goode & Bean, Proc. U. S. Nat. Mus., 237, 1882 
(Gulf of Mexico); Jordan & Gilbert, Proc. U. S. Nat. Mus., 268, 1882 (Pen- 
sacola; no doscription); Jordan & Gilbert, Proc. U. S. Nat. Mus., 694, 1882 
(Charleston, 8. C. ; no description); Jordan & Gilbert, Proc. U. S. Nat. Mus,, 
625, 1882 (Panama; no description); Jordan & Gilbert, Syu. Fish. N. A., 
426, 1883; Bean, Cat. Fish. Ex. London, 51, 1883 (Charlotte Harbor; no 
description); Meek & Newland, Proc. Acad. Net. Sci. Phila., 232, 1884; 
Goode, Nat. Hist. Arpiat. Anim., 307, pl. 93, 1884; Jordan, Bull. U. 5. Fish 
Comm., 78, 1884 (Keg West ; no description) ; Jordan, Proo. U. 8. Nat. Mus., 
373, 1885 (Mezatlan aud Panama; no description); Page, BuII. U. S. Fish 
Comm., 406, 1886; Jordan, Proc. U. S. Nat. MUS., 27, 1886 (Beaufort; no 
description); Jordan, Proc. U. 8. Nat. MUS., 36, 1886 (Key West). 

Ha&itat.-Warm seas of America; north to Lynn, Mass.; south to 
Brazil, Panama, Mazatlan. The specinfens examined by us are from Key 
West, Pe11sacola, and Washington Market. 

Etymology : maculatus, spotted. 
This is one of the most valuable of our food-fishas, appearing in schools 

on our Atlantic coast in greatly varying abundance. It reaches a weight 
of 8 or 9 pounds. It is found on the west coast of Mexico, where, ac- 
cording to  Dr. Gilbert, it is held in low esteem as a food-fish. 
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13. SCOMBEROMORUS REGALIS. 

(PI~VTADO, CERO, SIERRA.) 

Sconiber regalis Bloch, Ausl, Fische, pl. 333, 1793 (after a drawing by Plumier) ; Bloch 
& Schneider, Systema Nat., 23, 1801 (after Bloch); Jordan & Gilbert, Proc. 
U. S. Nat. Mus., 573, 1882. 

CybiumregaZeCuvier, REgxie Animal, cd. 2,121,1829 (name only; after Bloch); Cuv. & 
Val., viii, 184, 1881 (San Domingo); DeKay, New York Fauna, Fishes, 108, 
1842 (Gulf of Mexico); Giiutbcr, ii, 372, 1860 (Jamaica);  Poey, Syn. Pise. 
Cub., ii, 326, 18138 (Cuba) ; Gill, Rept. U. S. Fish Coinui., 802, 1871172 (name 
only); Ihird,  Rept. U. S. Fish Conim.. 825, 187142 (Wood’sHoll ; no descrip- 
t ion);  Gill, Cat. Fish. E. C o d  N. A., 24, 1873 (name only);  Poay, Enum. 
Pisc. Cubens., 73, 1875; Poeg, Proc. U. S. Nat. Mus., 4, 1878 (Cuba); Goode, 
Proc. U. S. Nat. Mus., 3, 1879 (Eaat  Florida; no description). 

ScontbcronLorus regaZis Goodo & Bean, Proa. U. S. Kat. MuR., 237,18822; Jordau & Gil- 
bert, Syn. Fish. N. A., 426, 1883 (Cape Cod t o  Brimil); Jordau, Proc. U. S. 
Nat. Mus., 120, 1884 (Key West) ;  Jordan, Brill. U. S. Fish Comm., 78, 1884 
(Koy West;  no description); Goode Nat. Hist. Aquat. Anim., 307, 31G, pl. 
04, f. 2, 1884 (Key West);  Meek & NeIVliIlItl, Proc. Acad. Hat. Sci. Phila., 
P34, 1884 ( K a y  Wcst, Havaua); Jordari, J’roe. U. S. Nat. Mus., 3G, 1866 (Ha- 
Jaua); Jordan, Prbo. U..S. Nnt. Mus., 574, 1886 (West Iudies; no descrip- 
tion). 

Scond~croarorue p lumie~ i  LacBpBde. iii, 292, 1802 (nflcr Aubriet’s copy of Plumier‘s 
drawings). 

CyLium acervum Cuv. & Val., viii, 186, 1831 (in par t ;  type) ; Poey, Repertorio, i, 322, 
I 1867 and ii, 13 (Cuba);  Poey, Euum. Fisc. Ctibcus., 73, 1875; Poey, Proc. 

U. S. Nat. Mus., 4, Miti (no description). 
IIddat.--East coast of Ainericit; Cape Cod to Brazil. The speci- 

Etymology : regalis, kingly. 
This species is closely tdlieil to nzaculatzis, frotn which most fishermen 

It attains a length of 5 or 6 feet and a weight of 

m ( w  examined by 11s are from Key West and Eavana. 

do not distinguish it. 
20 or 30 pounds. 

14. SCOMBEROMORUS CAVALLA. 
( R i ~ a - ~ r s i ~ ,  SIERRA.) 

Guarapucu Marcgrave, Hist. Brasil., 178, 1648 (Brad) .  
Cybium cavalla Cuvier, RBgne A u i ~ a l ,  ed. 2, 121,1829 (after Marcgrave) ; Tybring, 

Bull. U. S. Fish Comm., 150, 1886. 
Cybium tritor Cuv. &Val., viii, 176, pl. 218, 1831 (West Coast of Africa); Gunther, ii, 

372,lBGO (after Cuv. & Val.). 
Cybium caballa Cuv. & Val., viii, 187, 1R31 (Brazil) ; Giinther, ii, 373, 1860 (San Do- 

mingo); Guichenot, Sagra, Hist. Cuba Poiss., 103, 1850 (Cuba);  Poey, Re- 
pertorio, i, 322, and ii, 13, 1867 (Cuba) ; Poey, Synopsis, 362,1868; Poey, Enu- 
meratio, 73,1875 (Cuba);  Poey, Proc. U. S. Nat. MUS., 3, 1879 (East  Florida; 
no description) ; Pocy, Bull. U. S. Fish Cornm., 118, 1882 (Key West ; no de- 
scription). 

I 

Cybiwn immaculatum Cuv. & Val., viii, 191,1831. 
Scomberonzorue caballa Goode & Bean, Proc. U. S. Nat. Mus., 237, 1882 (no.description) ; 

Jordan & Gilbert, Proc. U. S. Nat. Mus., 268, 1882 (Pensacola); Jordan & 
Gilbert, Proc. IJ. S. Nat. Mus., 594, 1882 (Charleston ; no description) ; Jor-  
dan & Gilbert, Syn. I%h. N. A., 427, 1883 (copied); Goode Nat. Hist. Aquat. 
Animals, 307, 316, pl. 04, f. 1, 1884 (Wood’s Holl, Mam). 



Bull. U. 5. F. C .  1887.-(To face page 444.) PLATE X. 
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SconiberonLorra cuvulla Jordau, Proo. IJ. S.Nat. Mus., 119, 1884 (Key West); Jordan, 
Bull. U. S. Fish Cornin., 57, 1884 (Key West; 110 desci*iptiou); Mock & New- 
laud, Proc. Acad. Nat. Sci. Phila., 235, 1884; Collins, Bull. U. s. Fish Coinm., 
359, 1885; Jordan, Cat. Fiah. N. A,, 68, 1885; Jordan, Proc. U. 9. Nat. Mus., 
36, 1866 (Huvma; uo dcscription); Jordan, Proc. U. S. Nat. Miia., 574, 1886, 
(West Iudios; no descriytiou). 

Habitat.-Warm parts of the Atlantic; north to Wood’s Holl; south 
to Cuba, Brazil, and west const of Africa. The specimens examined by 
us are from Havana and Key West. 

Etymology: The Spanish name,frorii caballus, shorse(horse-macl~ere1.) 
111 the West Indies and about Florida it is oiie of the best food-fishes, 
reaching a, large R i m  and having flesh of excellent quality. It reaches 
B weight of 40 to 100 pounds, and a length of 3 to 5 feet. 

We follow Meek 6r; Nemla,nd in usiug the original orthography oavalla. 

Genus VlII -ACANTIIOCPBI[TM. 

Acanthocybium Gill, Proc. Aoad. Nat. Sci. Phila., 125, 1862 (sura). 
Typo : Cybium sura Bennett = Cybiz~na solandri Ouv. & Val. 
Etymology : 6xavUa = Spine, xl i i3ro: ,  = the cured flesh of the pelamis, 

or tbe pelamis itself when at a particular age. 
This remarkabIe genus indicates a long step from the type of Scorn- 

berontorus toward the type of‘ the sword-fishes. The siugle species 
ranges widely in the’ warm mas. 

ANALYSIS OF SPECIES OF ACANTIIOCYBIUI\I. 

a. Body elongate, fusiform ; prelnaxilhries in front prodnced in a sort of beak,which 
is uoarly half the length of the snout ; teotli iii j ihws stxoug, serrated, eulurgod 
posteriorly, about 50 in each jaw;  corselet su~al l ;  spiuous dorsal very loug; 
secoud dorsal and a n d  short and low ; alia1 insortud boliiud the vertical from 
tho soft dorsal; pectorals 2i in lioad; latoral line desceurliug abruptly beneatli 
the 16th spine. Color of back dark steel blur, paler nndoriientli ; inc7istiuct 
vertical bauds of young disappmr with qy. IIcad, 4;  depth, 6+. D. XXVI- 
W-WII; A. 12-1x ...... .___.....-.. ._.. _....._-._.._... _... SOLANDRI, 15. 

15. ACANTHOCPBIUM SOLANDXI. 

(WAHOO,  PICTO.) 

Cybiwn aolundri Cuv. & Val., viii, 192, 1831. 
AcantLocybiiini aolandri Jordnn;Proc. U. S. Nnt. Mus., vii, 119, 1884 (Key West); JOT. 

dni), null: U. 8. Fish. Comm., 77, 1884 (Key West; no descriptinu); Jordiiu, 
Cat. Fishes N. A., 68, le85 (Cuba; I h y  Wcst) ; Jordnii, Proc. U. S. Ntit,. Mus., 
574, 1886 (West Indies; 110 description); Jordan, Proc. U. S. Net. Mus., 36, 
1886 (Havana; no doscriptiou). 

cgbizm aura Bennett, “ B C C O ~ I C ~ ’ ~  Vopgr ,  ZOO]., 63, pl. 20, f. 2, 1849” (Loo-Choo); 
Cjiiuther, ii, 373, 1860 (nftur Ronlletat). 

CyiSiumpetua Poey, Memoria8 Cllba, i i ,  234, tab.  16, f. 1, IRGO (Havnna). 
dcantliocybiuni petus Poeg, Synopsis, 363, 1868; Poog, Ennnieratio l’isc. Cubensig, 73, 

Cybiicnt verany Dijdorluiii, Gioin. di SO. NiLt. ed Eooii., viii, 1873 (Pdormo). 
1875; Poey, Proc. 7J. S. Nat. Mus., 5 ,  18W. 
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HaaDitat.-Tropical seas j north to Key West. 
Etymology : SOLANDEB, an early explorer. 
This species is occesioually fouutl abou t the Florida Heys, and is called 

by the fishermen of that region Wahoo,  by the Cubans Peto. It reaches 
a length of 6 feet and a weight of over 60 pounds. 

REUAPITULATLON. 

The followiug is a list of Scornbrim recoguized by us as occurring in 
The distribution, iu general, of the waters of America and Europe. 

each species is iudicetecl by t h e  use of the following letters : 
E. Europe. 
I. Iblands of Eastern Atlantic. 

N. North Atlantic Coast, north of Cape Hatteras. 
5. South Atlantic aud Gulf Coast. 

W. West Iudies and Brazil. 
C. Southern California. 
P. Pacific Coast of Tropical America. 
V. Pucifio Coast of S 'uth America. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

Family SCOMBRID2fl.-Bubfamily SCOMBRIN2EiE. 

Scomber LINKBUS. 
1. Scombcr aconkbrus (Linnmus) E. N. (C.?) 
%. Sconiber coliaa (Gmelin) I. N. C. P. 

A d s  CUVIER. 
3. Auxia thazard (Lac6pBde) S. W. I. N. 

Orcynopsis GILL. 

Gymnosarda GILL. 
4. Orcynopsis unicolor (Geoffroy), E .  

5. Gymnoaardapelan& (Linumus) W. N. E. 
6. Gymnosarda dlletlerata (Rofinesqor) N. E. W. 

Albacora JORDAN. 
Q Gcrnto Jordan. 

7. Albacora nlalonga (Gmelin) C. E. V. W. N. 
Q Albacora. 

8. Albacora tlyniiics (Linnmus) N. E. W. 

Sarda CUVIER. 
9. Sarda sardffi (Bloch) N. E. 
10. Sarda cl~ilensia (Cuv. & Val.) C. V. 

11. Scombwomorua concolor (Lookington) C. 
12. Scomberonwrus maculutua (Cuvier) N. 5. C. W. P. 
13. Scomberomorus regalis (Bloch) W. S .  N. 
14. Sc1rnberomorua cavalla (Cuvier) S .  W. N. E. 

15. dcatithooybiunz solanbi ( C u r .  &Val.)  S. W. E. 

Scomberomorus L A C ~ P ~ D E .  

Acanthocybium GILL. 
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tld.-STATISTICS REHPECTINQ CERTAIN FEATURES OB THE VES. 
@Et P I S Z L E R I E U  O F  THE UNITED STATES. 

[Prepared by the Division of Fisheries, J. W. Collins, i n  charge,] 

INTRODIJCTORP NOTE. 

The statistical information presented lierewith was prepared during 
the yeara 1886,1887, aud 1888, chieffy iu  response to requests from Con- 
gress, the Executive Departments, and t h e  Iuternationd Fisheries Uom- 
aiission. In  several cases the tables have been modified somewhat and 
made more comprehensive than they mere originally. 

It is believed that the presentatioii of l?relimiuarg tables in this form 
(as distinct from the general fishery statistics of the years referred to), 
some of them being novel in  arraugement and covering many branches 
and phases of tlie vessel fisheries, mill furnish much that is valuable 
and instructive to all mho are interested in the subjects considered. 
And also, while a clear conception may thus be gained of the mattere 
dealt with, the peculiar and specific kind of infnrmation required by the . 
executive and legislative branches of the Government will he apparent. 

The data on which the tables are based were procured chiefly by 
special investigation and correspondence by the U. 8. Fish Commission 
and by returns forwarded by coilectors of customs on Treasury circular , 

for obtaining statistics of the fisheries. 

EXPLANATION O F  TABLES. 

Table I shows, by customs districts alid States, the number and oiti- 
zenship of men on vessels employed in the New Xngland food-fish fish. 
Brie8 int1886, includiug lobster and menhaden! but not iucluding oyster 
and other shell-fish. The meu engaged on lobster and menhaden vas.. 
sels numbered 538; 515 of whom were Americans, 2 British provincials, 
and 21 other foreigners. 

Tabls II relates to the vessels 6mplOSGd in the ood-fisheries that, dur- 
ing theyear 1886, frequented grounds east of lougitade 650 west. The 
fleets on each of the distant off-shore banks are enumerated ; and the 
vessels carrying hand-lines or trawls, or both, are showu separately. 

In Table 111 the vessel8 following the cod aud halibut fisheries on off. 
shore grounds in 188G are classified according to the localities in which 
the greater part of their catch was obtained, and also with reference to 
the lcinds of bait used aud t h e  source of the bait supply. Each vegsel 
i8 shown under the ground on which its principal fishiug was done, 
thus explaining sny apparcu t contradictiou of Table 11, which givos 
the fleets on the separate grounds. In winter, the vessels fishihg for 
halibut, and those engaged in the cod. fishery on George’s, l3rown’s, 
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La Hare, and Western banks, usually take supplies of frozen-herring 
bait from the home ports. 

Table I V  shows the New England fleet engaged in the off-shore cod 
ancl halibut fisheries in the year lass, dividing them according to their 
hailing ports and fishing grounds. The total nurnber of vessels is 
shown to have been 370, of which 305 were owned in  the State of Mas- 
sachnsetts, GO in Maiue, ant1 5 in Connecticut. One hundred and two 
of the vessels fislied exclusively on the Grand Bank, and 63 others 
visited that ground a t  some period in the year. 

Table V gives the number of American fishing vessels entering Brit- 
ish North American ports, including those of Nemfoundlaml, together 
with tlie number of times said ports were visited by the vessels in the 
several fisheries, and the amouut of money expended by them for bait, 
ice, provisions, repairs, etc., duriug 1885, the last year of the continu- 
ance of the so called Washington treaty. In sdditiou to the expendi- 
tures incurred on the part of the vessels, the crews disbursed greater or 
less amounts, aggregating $16,800, an estimate based 011 the assumption 
that each man woulil spend only $5 duriug tlie season. The average 
number of times that each vessel entered foreign ports in 1855 was five. 

Table VI shows that in 1856 5,137 barrels of clam-bait, valned at 
$28,230, and iu 1587 4,430 barrels, valued at $24,440, were shipped 
from Maine t o  be used by the provincials. Sedgwick, Deer Isle, and 
t h e  viciuity of Portland are the ceuters of this trade. A large portion 
of the clam-bait received at  Portland is transhipped b~ way of Boston, 
the custom-house records of which city show that in 1SS6 1,905 barrels, 
and in 1887 1,913 b‘arrels, valued a t  $9,789 and $9,102, respectively, 
were exported to the provinces. 

The mackerel fishery is treated of in  four tables (VI1 t o  X). 
Table VI1 shows, by customs districts, the quantity of mackerel caught 

by the New England fleet in 1SS6, with the fishing grounds on which 
the fish were taken. Three hundred and thirty-eight vessels used purse- 
seines ; these schoouers are generally of large size, rangiiig from 40 to 
140 tons, and carrying from 10 to 20 men. The 140 vessels using hand- 
lines and iiets w r y  in size from 6 to 70 tons, but are generally small 
craft, with from 2 to 13 men. They fished along the coast of the 
United States with more or less regularity during the summer mouths. 
Three fished in the Gulf of St. Lawrence with hand-liues; these were 
the schooners M, L. Wetlberell and William V. H~d~hif is ,  of Gloucester, 
and Q. M. Hoplcin8, of Provincetown. 

The total catch of mackerel in lSSG was 130,170 barrels, of which 
38,683 barrels mere sold fresh and 01,557 barrels were brine-salted, 
The catch of the Southern fishery amouuted to 10,812 barrels, of which 
all but 3,676 barrels were sold fresh, chiefly in New York. The New 
England shore yielded 39,303 barrels, of wbich 21,651 barrels mere dis- 
posed of in a fresh state. The catch on the Nova Scotis shore and in 
the Gnlf of St. rJ;tmrollcr, incln(1ed more th;m half of the total product 
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of the flcet, aggregating 71,055 barrels, of which 760 barrels were landed 
fresh in'Portland. The vessels f ishhg with hand lines and nets 88- 
cured 39 barrels of fresh mackerel and 27 barrels of salt mackerel in 
the Southern spring fishery; 3,357 barrels of fresh and 2,142 barrela of 
salt fish off the New Eugland shore, and 191 barrels of salt mackerel 
in the Gulf of St. Lawrence. The total value of the mackerel taken by 
the fleet in 1856 was about $1,716,373. 

The extent of the mackerel fishery in 1887 is given in Table VIII, 
whioh shows, in addition to the nuniber of vessels and the catch, as sati 
forth in Table VII, the aggregate tonnage and value of the vessels in 
each district, together with the number and citizenship of the men em- 
ployed in the fishery and the value of the catch by districts. The to- 
ble includes all vessels that during anx portion of the year fished espe- 
cially for mackerel. The mackerel catch of vessels not regularly eu- 
gaged in the fishery is shown in a foot-note. 

The extent of the American mwkerel-fishery in the Gulf of St. 
Lawrenoe in 1887 is presented in Table IX. The average catch per 
vessel, only 98 barrels, is considerably less than half the average 
catch of vessels fishing on the American shore, which was 220 bar- 
rels in 1887. 4 list of the vessels, 178 in number, which entered the 
Gulf for mackerel, follows the table, the arrangement being alphabet- 
ioal under ports. 

The information contained in Table X was furnished by Messrs. 
' D. L. Fernald & Go., of Portlaud. It Shows the quantity and value of 
salt mackerel packed at  Portland in 1887, with the percentage of same 
caught in the Gulf of St. Lawrence. Thti table includes all salt mwk- 
ere1 packed in Portland, regardless Of where the vessels landing the 
fish were owned. The six packers handled 9,940 barrels, valued at 
$140,144.40; of which 2,198 barrels, valued at $26,407, were taken in 
the Gulf of St. Lawrence by 40 vessels that fished from six to twenty 
weeks in those maters; the average time being nine weeks, and the 
average catch 66 barrels. 

In Tables XI, XI1,'and XI11 the New England lobster-vessel 
fiehery in 1887 is dealt with, the first table relating to Maine, the 
second to the other States having lobster fisheries, while the third 
is a condensed statement for the whole of New England. Reference 
to the tables, which give the statistics in  great detail, shows, among 
other things, that Maine leads the other States in the number of 
vessels engaged in the fishery, the tonnage of same, the number of 
men employed, and the number and value of the lobsters transported ; 
and that Oonnecticut is second to Maine in all these respeats, and 
excels in the value of the vessels and outfits, and the number and 
value of the lobsters actually caught by the vessels' crews. The 
total output of this fishery was 1,960,939 lobsters, of which 639,294, 
valued at $49,908, were caught by the crews of the vessels; while 
$he remaining 1,321,645, valued at $70,399, were caught by men 

Bull. U. S. F. 0.87-29 
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fishing in small open boats, along the shores adjacent to their homes, 
and were merely purchased by the vessels and transported by them to 
the Oity markets. 

In Table XIV a compara,tive statement is furnished of the extent of 
the menhaden fishery in 1880 and 1886, the former figures obtained by 
agents of the U. S. Fish Commission for the Tenth Census, the latter 
by special field investigations of the Commission. Reference to the 
table discloses certain features of the fishery the mention of which will 
be of interest. 

Number of factories,-The State having the largest number of facto- 
ries, both in 1880 and 1886, is Virginia, 38 and 37 being the respeotive 
figures. A large proportion of the factories in 1880, however, were not 
in existence in 1886; many of those operating in the latter year repre- 
senting new capital invested or a change in the Location of plants. 

Massachusetts, Rhode Island, Connecticut, New Pork, and New 
Jerses show ft decrease in the number of factories, while whatever in- 
crease took place was south of New Jersey, and the increase was really 
more than can be judged from a bare statement of the number of fac- 
tories, as is shown by the greatly augmented amount of capital invested 
in the Southern States. A noticeable impetus to the industtry in the 
South, partially coinpensatory with its decline in the Vorth, is seen in 
the number of works in 1886 in North Carolina, where in 1880 there 
were none. 
Number of wesse1s.-Fewer steam and sail vemels were employed in 

1886 than in 1880. Vessels of finer build, larger size, and with more 
men, however, made up for fewer numbers in 1886. While in 1880 the 
average value of steamers was $8,160, in 1886 it was $10,095, The 
value of sadling vessels shows a corresponding increase, the average in 
1880 being $835 and in 1886 $1,425. 

Number of men.-More men in the capacity of factory hands and fish. 
ermen were employed in 1886, notwithstanding the smaller number of 
factories and vessels. 

Oapital invested.-The total investment in 1880 was $2,061,654 ; in 
1886 it  was $2,921,632, or an increase of $859,078, made up chiefly of 
improved machinery and other shore property. 

The yield of thefisBery.-In 1886 the quantity of menhaden taken was 
leas by 1,105,825 barrels, or about 368,608,000 fish, than in 1880. The 
yield of oil in the latter year was at the rate of 3 gallons to a, thousand 
fish, and in 1886 averaged a& gallons; the actual increase in oil amount. 
ing to 91$,878 gallons. The production of fertilizer was less in 1886 

+ than in 1880 by 27,281 tons. The total value of theoutput of the fish.. 
ery was $3,116,787 in 1880 m d  $1,517,330 in 1886; the decrease in the 

Table XV shows the average quaatity of fish taken per vessel and 
per man, for the years 1879,1880,1885,1886,1887, and 1888, of 20 ves. 
sels belonging at  ports in the State of Maine, and employed in the cod 
fisheries of Quereau, Western, and Grand banks. 

, latter year being $599,457 
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Tables XVS to XX give comparative statistics for several dieerent 
years of the operations of vessels hailing from New England ports and 
engaged in the cod or +the market fisheries. 

Table XVI shows the average catch per vessel and per man, for the 
years 1879, 1885,1886, 1887, and 1888, of 20 Gloucester vessels engaged 
in the George’s cod-fishery, and 20 others in the Grand, Western, and 
Quereau banks cod-fishery. The figures given shew that the catch of 
the average bank vessel was from 7,000 to 40,000 pounds larger in 1888 
than in 1879, and the catch per man had increased during the same 
period by from 1,000 to 4,000 pounds, except i u  the George’s cod- 
fishery, where there was & falling off of 1?265 pounds in that particular. 
The cod-fishery seems t3  have been most successful in 1886 on George’s 
Bank, while on the other banks, although the increase in the quantity 
taken by each vessel is most marked for 1887 and 1888, the catch per 
man was largest in 188K. 

man, from the years 1885 to 1888, of 14 vessels belonging to Province- 
town, Massachusetts, and employed in the cod-fisheries on Quereau, 
Western, and Grand banks. The figures given show that the average 
catch of each vessel in 1887 was 8,350 pounds greater thnn in 1885, and 
the average to each man had iucreased by 816 pounds during the same 
period ; but the year 1888 was a less fortunate one, and the averages 
were 4,205 pounds to a vessel and 2,723 ponuds to a man below what 
they had been in 1885. The apparent disproportion between the de- 
crease per vessel and per: man is due to the fact that Dhe crews carried 
in 1888 numbered more men than in 1885. 

Table XVIII shows the American cod-fishery i n  the Gulf of St. Law- 
renoe between 1885 and 1858, inclusive. For a number of years the 
only American vessels entering the Gulf of St. Lawrence for the pur- 
pose of taking fish other than mackerel have belonged at  the port of 
Provincetown, and these have fisheG only for cod, chiefiy with trawls. 
I t  will be seen from the table that the average catch of these vessels 
in so:called Canadian waters is very much less than the catch of other 
vessels following the cod-fishery on the oceau banks. 

Table XIX shows the largest catch of a single vessel and average 
catch and stock of 20 vessels of the fleet engaged in the Boston market 
fishery between 1885 and 1888, inclusive. The catch consists of cod, 
haddock, pollock, otc., and is marketed fresh in Boston. The Boston 
market schooners are among the finest and largest of the New England 

‘fishing fleet, and are 8iwcially noted for speed. Their average net ton- 
nage is 84.45 tons, :mil f be average number of men constituting a crew 
is 17. 

Table XX s l t n m  t l t c ?  I;irgest, individual catch and the average catch 
and stook of l i i  P C ~ S ~ U ~ S ,  chiefly welled smacks, engaged in the market 

’ fishery from the port of Greenport, New Pork, taking chiefly cod and 
bluefish, with trawls and hand-lines, and landing their catch in New 

Table XVII shows the average annual catch per vessel and per . 
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York City. The average tonnage of the vessels is 43.33 net, and 9 men 
constitute the average crew. 

Table XXI shows the vessel fishery for the year 1887, of the customs 
district of Philadelphia, compriRing the ports of Philadelphia, Pa., and 
Oamden, N. J. Oystering is the most important fishery interest of the 
district, 77 vessels out of the entire fleet of 90 vessels being engaged in 
the oyster fishery, while 4 other vessels followed both fishing and oyster- 
ing. Four vessels fishing only and 5 trausportingfish complete the 
enumeration. The vessels had an aggregato value of' $184,651, includ- 
ing apparatus and outfit, and carried 515 men. The value of the fishery 
products taken and transported was $335,179, of which $264,029 repre- 
sented oysters and $71,150 fish. 
TABLE I.-Nwmber and nationality of men on v e ~ ~ e l s  employed in New Zngland food-@- 

eries in 1886. 

27.0 

12.0 
9.0 

I I- 

.......... 
1.0 

................... 
.......... 

-1-1- MAINE. 
........ .......... 

' 4  .......... .......... .......... ......... .......... .......... 
16 .......... .......... .......... 

. 
127 
81 
357 
471 
4 

356 
442 
413 
-27 

1,%77 
25 
Bo 
11 

34 

43 
42 

4 
4 

113 
1 

161 
1 

......... 

......... 

......... ......... -- 
393 

-= 

Pmaamaquoddy .............. 
Mmhlaa.. .................... 
Frenchman's Bay ........... 
castin0 ....................... 
Ban or ....................... 
Belist ....................... 
Waldoborongh .......-...... 
Wiscasset .................... 
Bath ......................... 
Portland ..................... 
dsctn. ........................ 
Rennebunk .................. 
York ......................... 

Portemouth .................. 12 

MABSIIACHUBETTB. 

93 
81 
310 
429 
4 

352 
438 
800 
20 

24 
60 
11 

1,211 

-- 

................ 
Glouoester ................... 3,365 
Salem and Beverly ........... 113 
Nacblehead .................. 251 

Newburyport 

1.0 
1.0 
27.0 
4.0 
10. 0 ....... , .. 

10.6 

8.0 
e:= 

.................... .......... .......... ......... .......... 
1.0 
4. 0 .................... .................... ---- 
.6 ---- -__-- 

8.0 == 

4 
1,102 

26 
2 

106 
3 

604 ......... ......... 
.._.. _.__ 

8.0 
21.0 
19.0 
1.0 
14.0 
6.0 

25.0 

.......... 
14.0 

1.0 
11.0 .......... 

.......... 

ae. o 

Total 
Ither for- number 
eignera. of men 01 

vesaela. 

Boston ...................... 
Plymouth .................... 
Barnstab1e ................... 
Nantucket ................... 
zagartown ................... 
New Bedford.. ............... 

509 
58 
940 
14 
25 
18 

84 

869 

25 

.......... 
......... .......... 
---- 

1,706 I 9,015 
I- -- 

759 
01 

2,413 
14 
25 
103 

.......... 841 .......... ......... 
......... 371 --.-I-- -_-- 

I 

--_- 
TOM ................... 5,482 --__- ---- 

BHODE ISLAND. 

Newport ......... .._._-.. .... 341 

Pmvldenoe ................... 22 

Total.. ................. 389 

Brlatol aud Warren ........... 6 
---- 
--I_ 

CONNECTICUT. 

Stonington .................. 284 
New London ................. 297 
New Haven .................. 8 

Total ................... 689 
---- 
---- ---- 

301 i: 1 346 ......... 8 

1,847 

......... ......... 
2 

. 2 
.......... 
......... 
........ 
......... 

--I-- 

20.6 

17.0 

.6 

......... ......... 
66 / (155 

18.9 ---- ---- 
................... .................... .......... 
-1-A .......... 

6.0 
14.0 .................... 

I -- 

Percent- 
age of 

imerioax 
oi tizens. 

73.0 
loo. 0 
87.0 
91.0 
100.0 
99.0 
99.0 
73.0 
96.0 .... 
89. 0 
06.0 
100.0 
100.0 

89.0 -- 

92.0 
65.0 
81. 0 
08.0 
75.0 
96.0 

100.0 
100.0 
70. 0 

89. o 

100.0 
100.0 
83.0 

09.6 
-- 
-- -- 

94.0 
86.0 

100.0 

89.0 

IO. 9 
-- -- 

.................... ..........I .......... .......... 21.0 

-I-- ......... I 1 U . l  
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TABLE 11.-The New England codjeeetjiehing east of longitude G50 west  it^ 1886. 

453 

~ 

Vessels 
carrsin 
rawlsonfy. 

Locality where 5shing. 

Vessels 
o a r r  inp 

lines and 
trawls. 

both sand- Total. 

- 
A. ~ e s s c l s  flshin for cod only: 

Grand Bank: exclusively ...................... 
Grand and Western blmks. ................... 
Grand Bank and banks west of longitude 

650 w. 
Western Banks exclusively ................. 
Western Banks and banks west of longitude 

650 w ..................................... 
Total ................................... 

0 
4 

3 

........... 

B. Vessels employed in cod and other fiaherics dur. 
ing the ycar but when in the ccd.5ehery, at times 
flshinn bast bf lonlritude 650 W. : 

............I 66 ............ B 
2 

,I M ....................... 74 

Grand Bank exclusively ...................... 
Grant1 and Western brinks. ................... 
Grand Banks and banks west of longitude 
6 5 O W  ....................................... 

Western Bank exclusive1 ................... 
Western Banks and ban%a west of longitude 

650 w ....................................... 
Total ................................... 

Nom.-Vessels mentioned na havipg 5shed a po 
those which engaged for a short time ~n either the m 

The term Western Banks eboold, in evcry case, b 
proper, but also Quereau and La Have. 

Fishery. 

Cod ...... 
~- 

Do. .. 

Do. .. 

Vessels 
carr ing 
m J i n e s  

only. 

Fishing-grounds. 

Grand Bank, ...... 

Qucrean and West. 

G e o r g e ’ s  and 

ern banks. 

Brown’s banks. 

47 
5 

Fishery. 

- 
Cod ...... 

.......... 
40 

Fishing-pounds, 

Grand Bank ....... 

74 

175 

.......... 
1 

1 
15 

6 

23 
--- 

......... 8 
11 

0 ............ I 
2 ............ 17 

4 I 3 1  13 

on of the year west of lougitudo 650 west are 
ket fishery or tho Ro.called George’s cod.flsliery. 
uuderatood to iucludo not  only Weatern Bank 

TABLE 111.-The New England of-shore cod and halibut $eete iu 1886,‘ classged acoord- 
ing to fishing-grounds and bait eupply. 

Halibut.. 

Do. .. 

La Have. Western, 
a y m m ,  Grand, 

and St. 
Pierre banks. 

Off Qreenland and 
Iceland, 

Do ... 
Do. .. 

Halibut.. 

Do.. . 

Qnercau and West- 
ern bnnks. 

G e o r g e ’ s  a n d  
Brown’s banks. 

‘La Have, Westcrn, $;;wr;y, Grand, 
and St. 

I’ierre bnnks. 
Off Greenland and 

Iceland. 

- 
vas. 
IClS. 

05 
__ 

80 

180 

65 

6 

- - 

Tees. 
ids.  

- 
95 

80 

180 

65 

6 

- 

Fresh bait. 

Kinds uscd. 

Herring cnpcliu mackerel 
and aiuid audkxh4onall$ 
Hank clads, cod-roe, birds, 
and porpoise. 

Herring, mackerel, and squid 

Hcrrinp, alewives. menhadcn, 
mackerel, and squid. 

Herring mackerel cod had- 
dock, knd refuse’fish h k e n  
on trawls. 

Chiefly halibut. but also cod 
and refuse 5sh taken on 
trawls. 

\Vheuco obtained. 

Chiefly Newfoundland; also 
N e w  England and Nov& 
Scotia occaeionally on. 
banks. 

N e w  England Nova Scotia 
and occahonatly Net+ 
Brunawick. 

Wew En land New Bruns- 
wick 80va ’Sootia and oc- 
casidnally Long Ifhand, N. 
Y. 

Chiefly New England b u t  
sometimes Nova Soot$ for 
iirst days of 5shing; after. 
waids oil bauks. , 

Caught by crew. 

L Salt bait. 

Proportion of the roseola us- 

Thrcc.5ftlis ................ 
OneAalf. .................... 
None ........................ 
... do. ........................ 

All for 5rst twoor three days 
flshlng. 

8 uid and clama. occaeionally 

Squid and clama. 
Berring and caheun. 

Chiefly herring. 
I 

B1lgcalied “shack 3 )  and the captiire 1 5th w i d  siicb lures is dendmiiited 8 1  shack 5sbing.” Squid 
oapolin, or herring taken in quantities on the banks 
ahack. 

not included aniong t h e  material known 
, 
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11 
16 

27 

15 
13 .... 

TABLE 1V.-Off-shore vessel fleet of Few England in 1888, by Sailing porte and fishing- 
grounds. 

.......... 1 ................. ................ 1 ................ 2 ................ 15 ................ 13 

........... 33 

20 27 14 
7 1 "6 
5 ...... 1 

----_ 
_-- ---I 

Cnetome dietriot. 

._._ 

Frenchman'n Bay. 
Castine ........... 
Belfaa t .......... 
Waldoborough.. -. 
Wiecasset ........ 
Portland. ......... 

........... 11 12 ........... 16 16 .................. 1 ................. 'I 
1 ._____ '16 .................. 13 

Glouceater ....... 
__ .  
02 
1 
3 

Salem rnd Beverly 
Mnrblehead. ....... 
Boston. ........... 

1 21 60 

30 62 108 ........ 21 28 
1 6 10 

__--- __--- 

Bsinstable. ....... 

28 

3 

New Bedford . . -. . 

_---I __-.-- - 
32 28 21 00 31 88 236 

.................. 1 ........ 3 4 ...................... 1 .............. 1 
...................... 2 I. .___.. 8 ....................... 1 .............. 1 

_--___-_-- ----___-- 
- __-__- --- 

Stmington . - - . -. . 
New London. ..... 

44 

44 

= 
62 
18 _ _  
76 

___- 

.................. 3 1 ..... 4 

8 ...... 3 4 1 47 65 ................. 4 .............. 4 

1 41 5) 3 .___. 3 8 

- -- 
-- ___----- -- 
_-__.---_-- - _____-_----- - .............. 1 ............... 1 

7 1 6 1 ....... 21 28 

= = i_ = = 
23 21 18 100 32 112 262 

6 ___. 1 8 1 6 16 

35 28 25 100 33 133 805 
---- - ------ - 

----- - .................... 1 ............ 1 .................... 3 1 .... 4 
.................. 4 1 ..___. 5 
__I-_-- ---- 

Fieherim in which the vessels 
are employed. 

8@te end district. 

Maine : . Portlenddietriot ....... 
Other districts ._._..__ 

Xaseachusetts : 
Glooceeter ............. 
Barnetable dietriot .... . Other dlatricta ........ 

Total ................. 

Cod .......................... 
... do. ......................... 
... do. ......................... ... do. ......................... ... do.. . . .  ..................... ... do.. ........................ 

Total for Maine .......... 
Cod ........................... 
Halibut ..................... 
Cod and halibut. .............. 

Total.. ................... 
.. .do ......................... cod ........................... 

Number Uf ves- Nnmber of timee 
Eels entering for. entering foreign 

eign port%. ports. 
___.--- 

,i 

I__---_- - 
12 2 3 17 48 8 17 73 
10 5 11 86 420 4 40 482 

86 88 36 150 38p 232 162 748 
18 8 ..... !dl 20 3 ..... 32 
6 1 1 8 1.5 8 5 23 

141 40 50 240 885 250 233 1.358 
_-  ___-_____. 

... do ......................... 
Cod and halibut ............... 

Total .................... 
Cod ........................... 
Cod and hdibnt ................ 

Total .............. _.. .... 
Cod ........................... 
... do ......................... 
Halibut ....................... 
Cod and h a b u t  ............... 

Tot4 for Masanchneetta.. 

Halibut ....................... .. .do. ......................... 
Total for Connecticut .... 

Cod ........................... 
Halibut ....................... 
Cod and halibut. .............. 

Grand total ............... 
Io1 1nd. 

TABLE V.-Daneaotione of Amerioan $eldng veesele in foreign porte in 1885. 

Amount8 expended. 
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TABLE VI.-Exportation of olam-bait, to tlbe British Provinces. 
- 

1 Barrels. 1 Value. . 

Cnstomedietriat. 

Pasmmaquodd 
Cmtine ................ 
Belfaat ................ 
Waldoborough ......... 
Wisoaseet ............. 
Portland ............... 
Kennebunk.. .................. 
Portamouth.. .......... 
Newburrport .......... 
Cilonaeabr 
Salem'and Beverly.. 
Marblehead ............. 
Borrton ................. 
Plymouth ............... 
Barnstable ............. 
Edgartown ................... 
New Bedford .......... 
Providence .................... 
Stonin ton ..................... 

hnchman 'e  E&:::::: 

............. 

.................... NItntuoket. 

Newport ....................... 
New fondon .......... 

Total ............ 

Pleoe whence exported. 

_L___ __ ' - 
Hooke. 

Puree nete Sold Brine. Sold 
ednea. and freah. aalted. fresh. 

trape. 
----___. 

Barrels. Barrels. Barrelo. 
1 ........ 145 100 
8 4 .................... 91 
9 1 445 125 

15 6 .......... 7 
6 27 89 .......... 1,348 

18 7 92Q 441 
45 4 4,058 2,417 

2 .................... 17 
4 1 200 .......... 1,448 
2 1 .................... 200 

770 %a79 
7 

13 1 .................... 6 175 
23 2 370 511 1:944 
2 1 .......... 8 ~ o o a  

73 22 700 1,869 2,814 .................... I 1  3 
6 ......... 3 6 
R .................... 69 

19 ..................... 422 .................... 86 2 
8 .................... 519 

1 4 .................... 59 

338 140 16,188 3,676 21,687 

122 19 9,250 I ........... 1 .................... 

1 

___------- 

....................................................... 652 $3,580 1 % I 550 1 3,850 
Sdgwick, Ne 
Deer Isle Me ......................................................... 
Portland,'Ne., and vicinity. .......................................... 3.787 3,228 20,800 

Brine. 
ealted. 

Barrelo. 
73 

232 
1,045 

462 
831 
488 

:4 
150 

3,510 

296 

18 
4,646 

23 
109 
438 
484 
20 
a 

223 

a,mo 

1,147 

17,616 

-- -- --- 
Total. ............ .: ........................................... 1 5,137 I 4,430 I 28,230 

-_ - -- - 

Sold Brine 
fresh. salted. 

---- 
Bawalo. Barr&. .......... 364 .................... .......... 1,545 .......... 3,016 . .......... 506 ......... 1,418 

760 5,8w .................... .................... ................... 262 .......... 48,128 

.................... 

.......... 6,033 

............................. 
.......... a, 088 .................... 
.................... .................... .................... .................... .................... .................... .......... 76 

c---- 

760 70,awi 

TABLE VIL-Tlm Nozv England naakerel $fishcry in lR86. 

- 
1887. 

$3 6Qo 

- 
a: 050 

17, bo0 

24.440 
- 

-- 
N~$~&~)s .  Southern eprlng New England Nova and Gulf Sootiil of shore St. 1 with- 1 fishery' 1 shore. Lawrence. 
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TABLE VIII.-The N m  England mackrel j8het.y in 1887. 

Porthnd district Maine ............................................ 
Other distriots id Maine ............................................ 
Woncaster district, Maseachnsetts .................................. 
Barnstable district, Masaaohusetts. .................................. 
Other dietriots in Masaaohusetts 

Total .......................................................... 
..................................... 

Cnstoms diatrict. 

--- 
Barrela. 

*22 1 782.04 1,101 
19 1'381.41 967 
109 d 722 88 12,978 
t 15 1: 163: 91 898 
18 060.06 1,490. 

17d 14,010.14 17,482. 
-- -- 

HAIIE. 

Psssamaquodd ........ 
Frenchman's &y. ...... 
Csstiue ................. 
Belfast.. ................ 
Waldoborough.. ......... 
Wiacasaet .............. 
Portland.. .............. 

' &Mebunk ............. 
Total ............. 

KEW HAMJ?SHIRE. 

Portatnonth ............ 
MARBACHUSETTB. 

Newbury port.. ......... 
Gloucester .............. 
S8lem and Bevarlg . - -. . , 
Marblehead.. ........... 
Boston ................. 
Plymouth.. ............. 
Barnstable.. ............ 
Nantucket. ............. 
Edgartown .............. 
New Bedford ........... 

Total ............. 
RHODE ISLAND. 

N e y t  ................. 
Pro denoe .............. 

Total .............. 
CONNECTICUT. 

Stonfngton .............. 
New London ............ 

Total ............. 
Grand total ........ 

Vessels. 

I .___ 92.4 
._. 1 41.C 
E.... 549.1 
13 .__. 828.C 
2 14 307.1 
11 1 766.f 
36 10 3,055.1 ... 1 1 1  6.E 

1 11 57. I 
132 33 10,957.1 _. 3 36.E 
13 I 695.4 
16 6 1,189.1 
2 . . . .  145.3 
60 28 4, 8UJ.C _.. 1 5.3 ... 5 70.1 
1 11 158,s 

225 89'18,178.5 
--_I_ __-- l i  
=I=I-- 

2 600 2 50( 
656: 805 382: 4% 

850 26( 
46, 300 15,60( 
73 700 26 42: 

7:OOO 2: 701 
223, 000 92,261 

400 6: 
5,800 1,67! 
6,650 1,551 

Men. 

$ 
42 
2 
r2 __ 

Bbls. ...... ...... ...... 
6( 

97: 
621 

If 

5,51! 

3,851 
- 
_. __ 

80! - - 
2: 

6. 71( 
2, 14( 
261 

4, 721 
f 

20( 
311 

IO, 09: ..... 

Catch. 

-I- 
Ells.  
155 $1,705 
5 63 

2,144 26,839 
1,667 20,941 

95 11,539 
2,044 29,084 
8,058 150,068 ...... 155 

zoo 2 250 
3,171 625: 278 

86 038 
600 50 722 

5,287 6d,084 
60 3,120 

10,806 272,077 
15 840 
203 2,243 
382 8,570 

1,4531 20,683 ..... 260 

1,453 20,813 --- --- 

..._.I 1,785 
368 5,132 

NOTE.-Twelve other vessels, including one in Connecticut, three in Massachusetts, and eight in 
Mahe, took incidentally 63 barrels of frcsh mackerel and 13 barrols of flalt mackerel on tho New Eng. . land shore. These were valucd a t  $531, and are not included in the above figures. 

TABLE 1X.-Th American mackcrel $8he?y in the Gulf of St. Lawrence, 1887. 

Distriot. 
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List of Amer.ioan maokerel vessels e?&ring the Gulf of St . Lawrenoe i n  1887 . 
Name of vessel . 

Christina Ellaworth 
Augusta E . Herriok 
Daniel Simmons .... 

Eailing port . Railing port . 
92.48 Qlouoester. Mass 
94.61 
66.27 

Eantp,o% Me ..... 
S W ~ S  1and.Me 

Leona .............. 
Lizzie M . Center .... 
Lisaie W . Hannum . 
Mebel Leighton .... 
Maggie and Lilly ... 
Margaret .......... 
Martha C ........... 
Mary Fernald ...... 
Mary H . Thomua ... 
Mascot ............. 
Mnttbow M Murray 
Mattie Winehip .... 
Mand M . Story ..... 
MayfIower .......... 
Molly Adams ...... : 
Moro Castle ........ 
Nellie M . Davis ..... 
Nellie N . Rowe .... 

North Haven. Me . 

95.53 
77.04 
71.35 
71.00 
77.12 
44.24 
75.2F 
76.17 . 
93.08 
71.06. 
75.16 
73.44 
71.7% 

108.18 
117.2& 
84.41 
89.2% 
79.06 

vioal Haven Me . 
Rookland. Mb ..... 
Booth Bay. Me .... 

... 
Drient .............. 
D a a i r  ............. 
Pen ragon .......... 
Phebe and Emma 

Southport. Me .... 
Portland. Me ..... 

89.07 
68.9& 
68.47 
61.94 

Newbn port Masa 
Glonoe%r. Mtass . . 

Sarah B . Ayor ...... 
Sea Feam ........... 
Senator Frye ....... 
Senator Morean ... 

67.61 
64.9Dt 
85.14 
86.07 

John N p  .......... 
Robert ettis ....... 
Alioo C . Fox ........ 
Amy Wixom ....... 
Charlea Haekell .... 
Eben Dale .......... 
Electric Flash. ..... 
F . H . Smith ......... 
Maud S ............ 
Willie Parkman .... 

Blue Jacket ........ 
Canopus ........... 
Carrie E . Parsons ... 
Carrie W . Babson ... 
Charles C . Warren .. 
Col . J . R . Frenoh ..... 
Commonwealth ..... 
David A . Story ..... 
David Ir . Law ....... 
Edith Rowe ........ 
EdwnrdIE . Webster . 
Eleazar Boynton .... 
Electa A.&aton .... 
Ellen M . Adam8 .... 
Enola C ............ 
Ethel Mnud ........ 
Fannle Belle ........ 

Graoie C . Yome .... I 

~ ~ 

Shiloh .............. 
Starry Flag ......... 
Veata ............... 
Volunteer .......... 

Ambrose H . Knight 
Caroline Vought .... 
Cora Louisa ........ 

..... 
81.08~ 
56.63 
75 .'io 
68.11 

Fnnnie S . Orne ...... 
Sir Knight .......... I 

William D . L)aisl&y . 
William H.Foge .... 
Willlnm II . Jordan . 
William H.Wellinp 

William M . Gaffney . 
W . W . Rioo ._ ...... 
Emma W . Brown ... 
[)scar and Hattfe ... 
Pnnl and Essie ...... 

ton . 

Abbie &r . Deering . . 
A . H . Lenox ........ 
Eddie Pieroo ........ 
Elsie M . Smith ...... 

Bii . 19 
66.93 
80.00 
81 . 34 
70 . Q2 
90.13 
73.97 
81.28 
63.64 

Emma .............. 
Ethel and Addie .... 
Fannle A . Spurling . 
Fleetwood .......... 
Francis M . Lorinr .. 

Fnnnie W . Froeman I 90 . IO 
Farmer R . Walker .. 67.93 
Frank A . Radliffe .. 09.01 
Frank Foster ....... 56 . I1 
Frederick Gerringjr 07.34 
Frederiok P . &ye . . 81.10 
Qatherer ...... :. ... 90.92 
George Biitler ...... 87.87 
Geor OF . Edmunds . 14  1 . 80 ...... QertFeEve~yn n n WI..L.~ .. E !?: 

63.58 
62.31 
59.10 
45.00 

55 . 09 
78.09 
70.58 
75.66 
73.85 
83.70 
87.04 
19.79 
74.50 
80.78 
76.58 

68.88 
91.05 

106.95 
77.04 
86.02 
81 . 53 
53.19 
73.20 

62 . a4 

96 . 25 

Rookport. Mass ... 
Swampaoott. Mass 
Bostonl Mass ..... 

Qertio Lewis .... .. 68.63 
G . W . Brown ....... 61.80 
Hatt. ie Maud ....... 80.82 

Andrew Burnham . . 
Chnrle8 II . Kelle 
Grover Clevolnn8 1: 
Moruinr Stnr ....... 

James Dyer ........ 81.23 
aohn M . Pliimmer ..I 95.65 11 

BO . 87 
65.28 
87 . I8 
76.43 

Josopblno Smnnton . 
Lilla U . Frrunlcl .... 
Luoy J . IVnimn .... 
Blnrznrnt S . Smith .. 
Mattie T . Dyer ..... 
Solitairo ............ 
Sarah E . Uabson .... 
Ada R . Terry ....... 
Albert H . Harding .. 
Alice C . Jordnn ..... 
A.M. Burnham ..... 

57.70 
78.36 
56.05 

109 . I 3  
103.48 
85.64 
46.64 
65.83 

81.96 
60.08 

a i  . 11 

Uartie Pieroo ....... 
Belle A . Nauas ...... 
Belle Frnnklin .... :.I 90.15 

88.70 
'76.96 

110.27 
68 33 
80.05 
85.86 

103.43 
' 79.03 

81.23 
86.90 
61.73 
80.00 
93 . 86 
84 . G3 
73.85 
85.81 
62.02 
77.07 
89.21 

Name of vessel . 
Harry G . French .... 
Hattie B . West ..... 
Hattie L . Newman .. 
Hattie N . Woods ... 
Henry Dennis ...... 
Henry Friond ...... 
Henry Wilson ...... 
€+%aid of the Morn . 

ing .............. 
Howard Holbwok . . 
Ieaao A.Cha man .. 
James and Eyla ..... 
Jeonio Seaverns .... 
John G . Whittler .. 
John S . MoQuin .... 
John W . Bray ...... 
Joan h Garland .... 
Kn&t Templar .... 
Lelia E . Norwood ... 

.. 
96.16 
63.M 
93.43 
8408 
91:'55 
64.02 
F8.M 

88.05 
92. oa 
80 . 81 
86 .75 

106.98 
99 . 10 . 
17.68. 
70.24 
48.87 ' 
69 . 60.' 
74.3D 

Drem ............... 1 82.47 

Small . 
Pioneer ............ 1 62.68 
Porter S . Roberts .. 72.00 
RdplcE . Eaton ..... 
Ralph F . Hodgdon .. 
Rapid Tranwt ...... 

05.53 
85. ID 

69 . OS 
Rattlor ............. 
Richard Lester ..... 
Bobin. Hood ........ 88.23 
Runhlr~ht .......... 1 63.03 

Senator Sauhbury .. I 102.38 
3 . F . Maker ......... 103.75 

Wnrren J . Croshv ..I 107.90 

Nopona'et ........... 
Roulette.,. ........ 
I n r a h  FI PAnr ...... 
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U t  of American mackm*eZ veesele entering the Gulf of St. Lawrence in  1887-Continued. 

Mary Steele .._.. _. . 
Alice 1 s t . .  . ... .___.. 
Alice 2d . ...... .__. . 
Gracie H. Bensou.. . 
Eattie D. Lionell.. . 
ChQrlOtte Brown .... 
Kate Florence ...... 
Prnnk Butler ...__. . 
Laura Belle . - .. ._.. 

Hailing port. 

66.47 
84.37 

85.06 
88.54 
80.21 
70.33 
96.94 
70.85 
77.91 

Boston Mass . . . . . . 
Cohnaaet, Maas . . . - 
Plyoioutb Mass .. . 
w&fleet,'Mws.. -. 

NameofvesseL 1 11 E2tiliugport. 

Thetis .._... _. .... .. 47.46 Wrlltleet, Maas . _. 
Charlotte .___....... 68.08 P r o v i n c e t o w n ,  
13annah Coomer . . -. 00.72 Mass. 
AddieF. Cole ...... 1 72.39 /I 
~ h n i l c s  FI A twood.. 
Eddie Davidson . . -. 
H. W. Pierce ._._.. .. 
Lizzic D. Barker.. -. 

I Lizzie Smith .._... . 
Lucie M. Jenkins.. . 

Orleans, Mass.. - -. . 
Harwicb, Mass . . . 
New London Conn 
New Pork, N. Y.. . 

Name of vessel. z& I 
I- 

I 

TABLE X-Z'hepack of salt mackerel in Portland in 1887. 

I 

Name of pncker. 

A.?d.Smith ._..... ...__ 
Lewis, Cham & Whitten 
C.D. Thomes ...__. ..__. 
Charles A. Dyer .._... . . 
.Green & Brower ..___. . 
D.L.lrernald & Co ..... 

Totnl .__. .. .. ._._. 

Total quantity of salt mncken 
Portland. 

packed in Portion caught in Gnlf of I St. Lawrence. 

Maakerel 
taken in Cfalt 

Bbls. Value. I '  -- I 

Nom.-Two other flrms not included in the foregoing table, acked a few mackerel, bnt ns they 
went out of business beforb the clom of the season, it was impossibe to  get accurate statistios of their 
pack, which is wtimated et about 200 barrela. 



TABLE XI.-!& Maine veeest $ahmy for lobatere in 1887. 

I I I I 
.._i%% - 

I .  

I in no other hh- part of the time Total lobster fleet.. 
Veaaela engaged Vessels engaged 

enen. Inotheriisheriea. I 
. d  - 

Gnatom district. 

- ___--_ - --- 
Machiasdiitrict,Me ..- ...-. Jonesport _..__...._. ___. ___. 2 2 2 1 ..-. :{ 5 49.56 $1,175 
Fmnuhman’sBaydistrict,Me Gonldsborongh .____. _ _ _ _  .__. ___. _ _ _ _  .._. .__ 1 1 1 7.35 400. 
Cast1118 district M e  ......... Castine ..__._ ~ ______. ._.. .__. _ _ _ _  ___. 1 .--. .__. 1 1 14.35 300 
Belfast diatrict,’Me ......... NorthEaven .___.__. __.. ___. ___. ___. 1 .--. .__ 1 1 10.8% 400 _____ - ____- - 
Waldoborongh district, Me _ _  

- ---- __ 
Portlanddistrict, Me _______. 

Sacodistrict,Me .__.._.__. .. 

Kennebnnk district, Me .___ 

Product.% 

Lobsters caught 
by crews of ves- -I sels. 

I I  
6 ti 

i d  a w  
P - 

6 
16 28,567 

4 6,600 100 
3 3,000 50 

=[-I- 

_---- 
52 104,651 3,096 

16 1 4,088 I 286 
2 .__ ...__.. .__.. _ -  
---- 

-~~ 
18 4,OG 286 

3 14,348 50C 
9 60,000 4,80t 

12 74,348 5,30( 

7 7,700 38( 

115 234,204 lO,17( 

--- 
---- - -_.- 

----- 

Other lobsters 
transported 
hy vessels. 

$2 E: 

571,853 35,613 

315.986 21,75€ =I- 37,556 2,984 

-- 
I, 258,645 65,24! I 

W 
2 

i; 
‘ P  a 
G 

169,317 
197,750 

6,600 
3,000 

43,636 
321,041 

a, 000 
151,452 
142,375 
10,000 
4,000 

6i6,504 

320,074 
31,556 

-- 

-- 

357,630 

60, OW 

-- - 
14.348 

74,342 

7,70t 

l, 492,BL 

-- 

-- 

25,028 a 
0 500 g 

4,800 

5.300 m 

i 

E - 
-- 

75,419 ? - 
rp or 
W 



TABLE XI.-The Massachueetts, Rhode Island, and ConnecHout vemel jeahery for lobah8 in 1887. 

Cnetorua district. 

Newbnryport diatrict. Mass _..._ 
GloncestRrdistrict.Mms ....._.. 
SalemssdBeverlydistrict, Mass. 

Xarbleheaddistnct,Mass ._._... 

Boston district, Mass ...--....... 
New Bedford district, Mass . .__. 

Newport district, R I  . .____. .__. 
Providencedistrict,R.I ...._____ 

Stonington district, Conn . ._._.. 
New London district, Cunn .___. . 

c 
Q3 

W c 
P 

Veasels engaged Vesaels engaged Prodncts. 
in no other flsh- part of the time Total lobster fleet. ~. 

eries. 1 ~ .  other ibheries. 
Lobsters Other lobsters 

caught bycrews transported Total. -- 
of vessela. by vessels. 

Hailing port. -___ 

11450 1,132 

Total ___. .. ._._ .. . . . . . . ._ . _ _ _  __. . .__. . . . . 

Total for Massachusetts. 2 ~ -. . ~ ~ 

E 

I I I I I 
0 
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Both 
Catohing Trans. catching 
lobsters porting and 
. only. only. trans. 

porting. 

’ TABLE XIIL-The New &gland w e e e l  BisheJy for ~obstevs in I$W. 

I Vessela engaged in no other fisheries. [ Vessels Ongaged part Oi the time in other fisheX‘b8. 

Total. 
State. 

Catohing 
lobsters 

only. 

&line ............. 
Maasaohuaetts.. ... 
Ehde Island. ..... 
Oonneotiout ....... 

Total ........ 

Both . 
Trans. oatehing 
porting and Total. 
only. trans. 

porting. 

, ........ -_ 
I 

State. 
Lobstera caught ’ Otherlobstercc 

by erews of transported by Totel. 
vessels. ressels. 

- -.- __ 

15 

.......... 

Nnmber. Value. 

................................ 
i 

Wi.0 234,204 $10,170 
-hue&* ........................ 100,523 11 503 
&de bland ......................... 11,450 1’132 
oO1r.eotiout. .......................... 293,117 Z( 103 

Total ........................... 639,294 49,908 

21 1 11 1 3 1 35 

I 

Number. Value. Number. Valua 
-----_-___, 

160 103,523 11’658 
1,258,645 $05,Zd9 1,492,W $76 U S  

3,000 .................. 11,450 1:la 
00,000 1 5,000 353,117 82,103 

--------------A* 
1,821,645 74899 1,960,939 laO,SO7 

23 

I 8 

40 

13 7 
8 1 

7 

28 9 

state. 

Mdne ................................................. aa 
Maseeaohuaetts. ........................................ 11 
R&ode Island ......................................... 2 
Cenheotiout ........................................... 24 

Total ............................................ 76 
-- 

- 

Total lobster fleet. 

Net ton- 
nage. 

624.54 
147.18 
16.43 
262.81 

1,060.76 
-- 
-_ 
Products. I 

Value Value 

vessels. outflt. 
of 1 of 

$24 726 $4 755 
8:250 1:DOO 
1,600 1 372 

27,600 6,500 

62,075 I 12,527 

Men. 
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TABLE XIV.-The menhaden Sahery in. 1886 compared with 1880. 

Mnssachusetts : 

Rhode Ialand: 

Connvcticut : 

1880 ............................................... 
1886 ............................................... 
I8dO ............................................... 
1886.. ............................................. 

I 

271 .... u-. 
608 
469 

631 
254 

1 081 
1:lSO 

304 
333 

11 
100 

21 
148 

708 
1,650 

*I2 $91,500 

18 141,500 
13 156,500 

19 146,000 
I 63,000 

30 270,000 
82 349,800 

2 25,000 

................ 

1 3,000 

2 20,000 
................ 
................ ................ 

1 3,000 
9 48.500 

1880.. ............................................. I 

Maasachnsetta : 

Rhode Island: 
lEBO...... .... . 1886 .......... 

Connecticnt: 
18HO .......... 
1886 .......... 

New Pork: 
1880. __. .___ .. 

1880.. ........ . 1886 .............. 

1886 .......... 

1886.. ............................................. I 
New Pork: 

New Jersey: 

1880 ............................................... 
1886 ............................................... 
1880. .............................................. 

+23 

43 
6 

53 
8 

117 
22 

......... 

.............................................. I 1886. 
Delaware: 

IRE0 .............................................. 
1886 ............................................... 

Mar land : . sa0  ............................................... 
1.MG .............................................. 

Virginia: 

North Carolina : 

1880.. ............................................. 
1886 ............................................. 
18w). ............................................ 
1886 ............................................ 
I880 ............................................. 
1886 ............................................. 

Total : 

Sail vessels. 
State. 

$8,900 

29,550 
4,500 

25,950 
3,050 

121.150 
29.460 

......... 

New Jersey: I 
1880 .......... 32,400 
1886 .......... I ii 1 24,500 

Delaware : 
1880 ..........I.. ........ I... ........ 
1886 ............................... 

Mar).land : 

Vircinia : 

i8E0 ......... 
1886 .......... 
1880 .......... 101 
1888 .......... 148 

1880 
1886 .......... 

North Carolina: 

. 2,900 
25, GOO 

87,200 
238,500 

26,800 
.......... 

---- 
Total : 

1880 .......... 308,650 
1880 ......... % 1 352,400 

I I 

-_ 
Total cap 

it,al in- 
vested. 

$119,105 

304,300 
393,780 

392,370 
103,480 

819,990 
965,097 

120 250 
223: 800 

1, IO0 
116,850 

12,775 
66,670 

222,304 
863,615 

108,840 

.......... 

.......... 
-- 
2, oo:, e54 
2,921,632 

1 

I 
3 

7 
6 

26 
15 

12 
11 

1 
2 

1 
3 

38 
37 

.... 251 __.._. 
416 
291 

504 
152 

156 
613 

174 
187 

8 
30 

15 
89 

419 
1,045 

252 
...... 

2,543 
2,719 

Menhaden 
caught. 

Barrels. 

13,030 ......... 
843,469 
245,121 

325,460 
06,440 

1,444,456 
501,693 

145,323 
03,198 

2,409 
98,886 

19,515 
33, e42 

441,069 
623,623 

........... 
65, I81 

2 134 821 
1: 628: 996 

m 
Ict 

P 
R 

B 
s 
c 
0 

__ 

20 

192 
178 

121 
102 

325 
513 

130 
146 

3 
IO 
6 

59 

289 
605 

...... 

....... 
83 -- 

1,092 
1,756 
__ - 

Oil made. 

Gallons. 

50,400 

210,482 
001,834 

256, 300 
134,878 

1, 1R6, 082 
1,065,130 

87 747 
200: 164 

450 
298,880 

10,575 
41,025 

203,'lOO 
512,023 

71.240 

.......... 

.......... 

2,006,396 
2,981,274 

---I-I- 

....................... 
335 I 2 1 i3,eoo ----- 

I 

Scrap re 
pare$. 

!Pans. 

1,071 .......... 
10,590 
5,620 

0,000 
1,033 

32 210 
12: 123 

4,545 

15 
2,875 

300 
I, 129 

10 273 
13: 861 

1,432 

68,904 

2, 650 

.......... 
-- 

41, ezs 

Total 
value of 

products. 

$61,769' 

221,148 

........... 
253,364 

250 205 
70: 755 

1,114,158 
842,008 

98,340 

011 
116,750 

11 85 
31: UOO 

308,829 
355,500 

49,013 

2 116 787 
1: 517: 339 

i 4 e , w e  

........... 
--- 

*These vesnels were owned in Messachnsetts, but  the majority of them were engaged in 5shing for 
faotories in Rhode Island and New Pork. 
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Year. 

1870 .................................................. ................................................. 1886 
1886 ................................................. 
1887 .................................................. 
1888 .................................................. 

TABLE XV.-dverage catch, by yeaae, of vessels of Mahe employed in the cod-&heriee on 
Quereau, Westew,  and Grand banks. . 

Average Average 
oatoh per catch per 
vessel. man. 

I'oundS.' Pound@.* 
286 182 22,07a 
226: 311 19,510 
282 006 23,328 
244 694 20,353 
247,967 20,808 

rear. 

Average 
oatoh per 
vessel. 

-----r- 

1879 ........................................................................... 
1880 ........................................................................... 
1886 ........................................................................... 
1888 ........................................................................... 
18~15 ........................................................................... 
1887 .......................................................................... 

Avermge 
catch per 

Ium. 

Avernge 
catch per 

reasel. 

Pound.s.* 
235,444 
350 874 
322: 879 
300,OBE 
374,261 

243; 390 

Pounds.' 
17.904 
26.087 
23 50Q 
24: 400 
22,808 

Avorage 
catch per 

man. 

Year. 

1886 ......................................................... 
1886 ...................................................... 
1887 ..................................................... 
1888 ........................................................ 

pound&* 
10,278 
10.718 
15.780 
16.044 

Teasels 

5 
2 a 
3 

16; 441 
13,415 

*These flyrea represent the weight of the fish after being dried for market. 

TABLE XV1.-Averago catch, by years, of Glouceeter vessels engagcd in off-shore cod-fishery. 

George's ood-flaliery. 

I I 

Grand Querean and 
Weatdm banks'ood- 

fishery. . 

I ~ _ _ _ _  
*These figures represent theweight ofthe fish aslanded by the vessels before being dried for market. 

TABLE XVI1.-Average oatoh, by years, of vessels of Provlncetoion, Mass., employed ia 
tho ood9eheraes on Quereau, Western, and Grand b a n b ,  

1886.. ......... :.. ....................................................... ... ... .... 
18OD ........................................................................... LI61,OL)O 17, inn 
1887 ........................................................................... 844,006 17,908 
1888 ........................................................................... 1 331,450 1 16,866 

*These Bpnros represent the weight of the flsh after being dried for market. 

TABLE XVII1.-American cod-$ahcry in tho GuIf of St. Lawrence. 

Not' 
tonnage. 

300.58 
127.97 
190.40 
100.40 

-I 
I------- 

pounds. 



TABLE XIX.-Largest and average catoh, 6.q years, of vessels of Boston, Mws., engaged in 
the market$shery. 

____ 
I I I 

la6 .............................................................. 
1886 ..................... -1.. ..................................... 
1887 .............................................................. 
1888 .............................................................. 

Year. * 

Pounds. Pounda. 
1,465,000 784 775 $11 933 
1,534,000 864,737 11' 320 
1,430,000 875.359 16) 373 
1,550,000 997,683 16: 065 

Largest Average Average 1 catch. /. catch. I stock. 

VWSd8 both oystanng and fish- 
ing ............................ 

Total ...................... 
Vessels transporting 5sh.. 

I 

CAPDEN, 19. J. 

Venselsoyatering ................ 
Veenels 5shing 
Vessels both oystering and fish- 

ing ............................ 
Veasels transporting fish.. ....... 

Total ...................... 
TOTAM FOR DIBTUIOT. 

Veesels oystedng.. .............. 
Vesset5ahing ................... 
Vessels both oystering and 5sh- 

ing ........................... 

4 122.31 13,850 1,550 ..................................... 
56 1,375.06 102,611 15,015 
--_----- 
____--- __--__-- 

29 626.40 59,400 3,676 ................................................. ................................ 
5 74.83 3,700 250 

84 701.32 83,100 3,026 
I-- - --- - 

_ _ _ _ ~ _ _ _  -___-_.- 

77 1,787.12 140,56 15,040 
4 112.12 7,600. 2,100 

122.31 13,850 1,550 

TABLE XX.-Largest and average catch, by  years, of vessels of Greenport, N. Y. ,  engaged 
i n  the market $shery. 

Twmlatransportingfish ........ 1 74.83 

-Grand total ....,........... 2,076.38 

Year. 

3,700 250 ____---- 
165,711 18,040 

Largcst Average Average 1 catch. 1 catch. I stock. 

37 1 10,000 

.l&*l l69,81D ---- 

150 04,210 

14 .......... -- -- 

1885 .............................................................. 257,000 
lml.., ................. .. ........................................ 
1887. ............................................................. 6.807 
1888 .............................................................. 10,811 

10,200 29,zoo ............................ 
----_.- 

25, 200 l 0 6 , ~ l O  ~- ----- 

......... 04,210 ................................. ................................. 
45,950 45,050 -__ -- 

TABLE XX1.-The veseelfihery of lhe,Philadelphia oztstoms district ir 1857. 

f 1 1  I I I /  

. -_-_ -- 
Net ton- Valueof appara- 

nage. 1 vessela. 1 tua and I~en.1 
outfit. 

271 
43 

1 $160,819 1 .......... ....... 
$15,000 

48 .......... 
37 1 19,000 1 10,200 1 29,200 
14 .......... 45,050 45,850 ---.- --- 

515 I 284,020 71,150 336,170 
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