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INTRODUCTORY SKETCH,

I. ‘The Atlantic Coust of British North America is washed
by the waters of that branch of the great Arctic outflow which
is known by the name of the Labrador Current (83.) %9
The predominaut characteristics of this Current arve its low
temperature, and an extraordinary profusion of thosc forms of
Marine life which abound in cold oceanic waters, (83 to 89,
and 99 to 101) among which are the chief commercial food
fishes.

[I. A large portion of the sea-board swept by-the Labra-
dor Current is incapable of settlement on account of its oro-
graphic features and rocky chaiacter, the remaining portion is
thinly settled, (4) and almost exclusively by a population en-
gaged in sea fisheries. ‘The pursuit of this industry on the
coasts of the Dominion is carried on chiefly by means of open
boats, which necessarily reduces it in a great but variable
measure to the condition of a Shore Fishery. While there are
not less than 20,241 boats, manned by 40,023 in-shore
fishermen, there are only 1379 sea-going vessels, manned by
9097 fishermen sailors, engaged in this special industry of the
sea,

III.  The ratio of the number of men exclusively engaged
in the Dominion Shore boat fishery to the number of men en-
gaged in the Deep Sea Fishery, using decked vessels, isas 4.4 to
1 ; and the total number of boats employed is nearly onc-half
the total number of tons of shipping. Hence it follows that
by far the largest proportion of the fishing industry of the
Dominion is pursued in coastal waters, and much of it rarely ex-
tends beyond the limit of three marine miles from the coast line-

Table showing the number of BLoats and Men in the Shore
Sea Fisheries of the Dominion in 1876. '™

Nuv, of Bouts. No, of Men,
Nova Scotit..vveeieenes... 9585 18,093
New Brunswick....as cv.eve 3830 7322
Quebec.ceevivvenr vvnva.. 5815 10,777
Prince Edward Island....... 991 3831

20,241 Boats. 40,023 Men.

Table showing the number of Vessels and Men engaged ine
the Sew Fisheries.

No. of Vessels, Nu, of Memn.
Nova Scotiteeeesereevenns.. 633 6049
New Brunswick.vevee ceee. . 463 1794
Quebec....covvvrinenenaa.. 250 1219
Prince Edward Island........ 7 35
1379 9097

1. Notk.—The tigures in brackets refer to the pumgraphs and soctions in
tho descriptive text.

2. Ofticial Returns—Report of Cummissioner of Fisheries.

3. Repurtof Commissioner uf Fisheries, 1870,
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Tonnage engnged in the Fisherees.
) No, of Tins,
Nova Scotite e eveverereneiineanareaseenens 24,800
New Brunswick. . oot veierierreneerenees.. 5,061
Quehec. . oo ottt itt i ieieetnenensas 14,0635
Prince Edward Island. .. .. ovvi e o, 385

Tatal...onveiiiii i o 44,881 Tons

Total No. of Mem. e cenrer vonnasenreeena 4,120
‘" “oBoats...iiiiiiiiieiiienie. ... 20,241
“ lonnage of Vessels........covoulon .. 44,881

IV. In Newfonndland the pEEP ska risuery, as distin-
guished from the fishery pursued in coastal waters, or within
three Marine miles from the shore, has scarcely a separate ex-
istence. The vessels which arc enumerated in the census are
used chiefly for the purpose of sailing from one Coastal Fishery
Station to another on the Island of Newfoundland, or for the
Labrador Fishery. 'Lhe total number of boats employed in the
Shore Fishery was 18,611 in 1874, and 14,755 in 1869, and the
number of persous engaged in catching and curing tish 45,854
in 1874 and 37,239 in 1869. 'The number of vessels was
1,197 during 1874, with a tounage of 61,551 tons, manned
by 8394 fishermen sailors. Sealers are included in the
enumeration. The combined tishing industry of the Dominion
and Newfoundland is thus represented :—

Number of Botts. ..o iviveenerieneennness o0oas. 38,852
Number of Vessels....oovviii o, 2,576
Tonnage of Vessels.....cvvvvveens wovain..... 106,432
Number of persons engaged in catching and curing fish. 103,368

The appliances used in these Fisheries indicate, to a certain
extent, their character.  Where decked vessels are necessarily
employed beyond the limit of three Marine miles from the
shore, it is essentially a peer sev visnery.,  Where open boats
only are used, it is in gencral a coast Fisuery, althongh, as in
the case of Newfoundland, the depth of water near 1o the coast
line may vary from 10 to 100 fathoms and more. Where the
fishery is pursued from the shore, but with the use of open
boats, as in the taking of Mackerel, Herring, snd especially
Caplin, Swelt and Launce, it is a strasn wisukky  Both the
Deep Sea Fishery and the Coast Fishery are dependant in a very
large measnre on the Strand Fishery for Bait.  The character
of the Newfoundland Fishery is further indicated by the large
number of Fishing Rooms, in actual use. ¢ In 1874 these
amounted to 8902 in number, 1071369 to 7,444, " The Islands
so numerous on the Coast of Nova Scotia, the southern part and
north-castern part of Newfoundland, the North Shore of the
Gulf of St. Lawrence and the Labrador, north of Spatted Island,
offer an immense area of coastal waters and hoat fishery, which
does not appear on mapd drawn to an ardinary scale.

V. While ir is difficult to establish an exact ratio hetween
the quantities of any particular” kind of fish "caught in coastal
waters or hevond the limit of ‘three Marine miles from the
shore, yet the very weneral employment of open boats for fish-
ing purposes preciudes the idea’that a considerable portion
of the aggregate catch is taken outside of coastal waters. )

Lo A tishing * roun™ is a definite portion of the shure approprinted to
the envime and storing of fish.

2, Umiler the term * Consial Waters™ is anderstoud that portion of the
sen which lies within three marine miles from the <liore line.
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1"]8'0'1:!";7(.;&[)18 character of the weather on the. British Ameri-
can Co-mt ,—the sudden and unexpet:ed occurrence of fogs,—the
variations of. currents produced by tides,—thé-long experience of
the: dangers attending fishing in opei boats some- distance. from
‘the land, —the pecuniary resources of the fishermen,—conjoint-
ly with the abundant fish resources’ of the coastal waters, have
combined to limit the mdusny of the British American fisher-
men, in a great maasure; to the immediate vxclmty ofthe shore line
and within easy reach of harhours This 'is particularly the
case in- Ncwfoundhml, when deep water " generally prcvmls
close to an “iron bound” coast, and where much ﬁshm" is
prosecuted in the vicinity of Islnds.

Some idea. may be for med of the extraordinary rlsLs and
terrible. losses 'mendm" the Deep Sea Fishery on the American
coast, even in well found decked vessels, from the following
enumeration of the shipwrecks and loss of life, according to the
Wreck List of one United States Fishery I’mt. alone, mmely,
Gloucester, Massachusetts. - [*)

Period from 1830 to Jull/ lst, 1873.
Number of Vessels 108t vveereveeeenennenn .280

. o Lives lost.......'........;......1..6-') F
"Value of Vessels lost . ... Ceeeeeenes .$1,145,500
Amount of Insurance.....eceve.n.. ..8839,525

Losses of Cables, Anchoxs, &e.oovannn.. 150,000
Average loss of vessels yearly....oooevvuveen il
.Average loss of lives yearly. ... ......oo......28

In a pamphlet published in 1876 by Procter Brothers, -of
Gloucester, '* the. losses of the ¢ Gloucester Fisheries™ have
been carried down to the vear 1875. ~The total losses: since
1830, are thas summarized, (page 73)-:

Table of Losses. o

N Meneeeuenn... eeeieeeenn.. 1590
VesSelS.. cvvee e nennneseen.. 333
Valuation...............$,361,300
Insurance.............. ,024,718

“The foregoing losses show an nfwte"ate of l"( “Tives and
280 vessels lost during the past 42 1-2 years. Of thls numbm,
93 vessels and 708 ]l\'(_!a were lost in the Georges ﬁsh_cr 19
vessels and 209 lives in the Grand and Western Bank ﬁsheries ;
56 vessels and 107 lives in the shore cod and mackerel fisheries ;
48 vessels and 96 lives in the Bay of St. Lawrence mackerel
tishery ; 19 vessels and 68 lives in the Newfoundland herring
fishery; 34 vessels and 65 lives in the freighting business ; 2
vessels in the Grand Manan herring fishery ; 1 vessel and 12
lives in the Greenland halibut fishery ; 6 vessels burnt by pirate
Tacony; 1 pilot boat lost in the harbor. Of the 280 vesscls
lost, the crews of 147 (a little more than half) were saved.
The loss of life and property on Georges is upwurds of one half
the entire loss. The total value of vessels lost is $1,145,500,
on which there was an insurance of $839,525, mostly in the
local offices. In addition to the above are the partial losses,
of cables, anchors, cte., which cannot be reckoned. less than
£150,000, making the total loss, $1,295,500.”

1. A list of vessels lost in pursnit of the British Awmeriean Fisheries, is
given in the Appendix.

2, The Fishermun's Memorial and Record Buok,—By George Il. Proctor
Gloucuster, Mass, 1875,

8. Tuw: Fisirriks OF GLOUCHSTER, from the First Cateh of the English
in 1623, to the Centennial \c:u. 1876. Gloucester—Procter Brothers, I'ub-
lishora. ' t
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“As no record of the number of widows and orphans made by
these losses was kept previous to 1858, it is impossible to get
at the correct number, but taking an average of the past twelve
years, it would give ten widows and twenty fatherless children
yearly, or a total of 422 widows and 844 children. The losses

average 28 lives and 6 vessels yearly.”—Ibid , ( page 51.)

VI. As a Maritime power the Dominion stands fifth among
the Nations of the, World. Its Commercial Marine, aImost.
wholly sustained in its most import'mt element by its fishing
population, born to the sea, is only surpassed by that of the
Mother County, the United States, Norway and Italy. Its
tonnage increases at the rate of 60,000 tons a year, ' and it
draws its supply of trained seamen from a fishing population
scattered over three thousand miles of sea-board. -

VII. The possession of a very extended line of coast,
stretching fully five thousand two hundred miles, {(12) where
the Fishing Industry is pursued in open boats by a sparse
population not exceeding G.4 persons to the square mile, (4)
but whose industry assures to them ‘an aggregate annual catch
reachmg the enormous sum of about twenty millions of dollars,
is justly estecmed as an inheritance of priceless value, and in its
far reaching influence upon the future of the State, is jealously
regarded as a birthriglit, for which'no other material advantages
could be accepted as an equivalent compensation.

Setting aside ‘the annual pecuniary value of the industry it
assures, the indirect relation ‘of that industry to the maritime
interests of British America, when measured by the estima-
tion in which Fishing Nurseries for seamen have always been
cntertained by political economists, confers on its coast line and
coastal waters a value without parallel in history. They are an
unrivalled security for future political influence and power ; es-
pecially where the foundations have been so well and decply laid
as on the Dommlon Sea-board, in its mf'mcy as a State, and where
the instincts of the peop]e lead theux to pursuits which compel
familiarity with the danger§ of the SEA.

VIII. Whatever tends to lessen or impair the value of that
industry whose pursuit nccessarily involves early and special
training in the hardships cf a seafaring life, strikes at the root
of maritime excellence, (16) and checks, if it does not arrest the
progress of the State. [*!  Hence it is that the British American
Coast Fisheries are not only a source of great present wealth to
its maritime population, but the strongest security that can be
offered for the maintenence and permunency of the Commercial

1. COMPARATIVE STATEMENT showing the number of Vessels and
number of Tuns on the Registry Books of the Dominion »f Canada,
on the 318t December, 1873, 1874, 1875, and 1876.

1873, 1874, 1876, 1870,

PROVINCES.
Vensels | Tons. |Vessels.| Tons. [Vessels.| Tons. |Vessels,] Tons.
New Brutswiek.e.... 1,147 | 257,850 | 1,144 | 24,741 1,108 | 307,026 | 1,154 | 324,51
Nows Scotin.... < 2,308 1 440,701 2,87 [ di0G01 | 2,68 | 505,144 | 2,687 | 529,252
Quebet.aae ooee 1,842 | 214,048 | 1,837 | 218,040 15001 | 222,065 1,902 | 224502
Ontario .o usl | 89,11 815 } 114,008 8 § 114,000 8% | 10T

Prinee Edward 230 | 43,018 | 312 | 48,388 33 | 50,637 RS | Soun

British Columbin..... 3n 4,005 35 3.611 40 3,084 40 1,800
Munitolnt cececocccoca]oacaccccfocoecas foene coselececanes 2 173 ] 178
Tottlecoos ooee 0,798 11,073.718] U0 l.!ﬁ&:ml 0,052 |1.205.5058] 7,192 {1.20089%

2, See page XI. Report of the U. S, Commissioner of Fish and Fisheries
for 1872-73. Also, & Repurt by M. Coste, ‘On the organization of Fisheries
as regards the Iucrense of the Naval Furce of France,” 1861. Also, United
States “Report on the Reciprocity Treaty with Great Britain,” Fub. 5th, 1867,
and *Report rendered in the name of the Commission for the Enquiry into
the Law relating to the Great Sen Iisheries,” by M. Aucet, 1851,
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~ Marine- of the:'Dominion, of:the industry of those who sustain
it in the capacity -of Ocean Carriers, and of the: pohtxcal future
of the State. , :

That this view of the 1mportance of Sea Flshenes, whollv
apart frem the pecuniary value of the catch, is entertained by
political economists of the United States, is sufficiently testified
by the acknowledged loss. resulting to the Union on account of
the decline of thc New England Cod Fxshenes, clsewhere re-
ferred to. (28.)

IX. The length of coast line in the United States
opened by the Treaty of Washington to British American Fish-
ermen, does not exceed 1030 miles, north of the 39th parallel
of Latitude, which formsthe southern limit of the Concession.
The length of coast line in British America opened to fishermen
of the United States, not covered by pre-existing treaty arrange-
ments, is about 8700 miles. {1 The area of Coastal Waters
conceded by the United States is about 3500 statute miles
The arca of British American Coastal Waters conceded by the
treaty is about 11,900 miles, or more than three times as large
a marine area as that embraced within the Coastal Waters of the
United States subject to the Treaty.

X. 'Ihe industry pursued by the-Fiskermen of the United
States within the limits of the Coastal Waters of that country,
north of the 39th parallel, was formerly very great, and of
immense importance to-its Commercial Marine. (16.) But
owing to the acts of her own citizens and the depredations of
predacious fishes, the Coastal Waters of New England have
lost very much of their former value as fishing grounds, and the
cod-fishery, once of vast commercial importance, has been ruined,
in a great measure beyond repair. [*) (14-t0 20)

XI. The Coastal Waters of the United States south of the
39th parallel still maintain much of their original wealth of the
food fishes, and supply annually enormous quantities of fresh
fish to the United States markets. ™  But to these prolific fish-
ing grounds access is forbidden to British Anierican fishermen,
because they lie south of the 39th parallel of latitude. Umted
States fishermen under the same treaty, may fish during the sum-
mer in British American coastal waters, and when the approach
" of winter renders the fishing industry hazardous or impracticable
there, they can start at once for prolific fishing grounds south of.
an imaginary boundary, and pursue their calling throughout the
winter months. 41 This is a practical advantage, and indeed a

1. NOVR SCOtIN...ceiercitaiieeiceiee e e e eaee 1170 miles,
QUEbEC. ...coireeiceeiiniereerreenenntennns .. 864
Newfoundland......... ...... .. . ceee SOU
New Brunswick............. veee DR
Prince Edward’s Islanid....................... 340 -

3719 miles.

2. *Report of U. S. Commissioner of Fish and Fisheries,” for 1571-2, page
XXXVII. Also Report for 1872-3. page XI.

3. The Fish supplied by the Wnshington market in 1374. (Sept 30, 1873
to Sept. 30, 1574) weighed iu the aggregmte 11,000,000 pounds; and by far the
grenter proportion were derived from the Potomne River and the lower part,
of Chesapeake Bay. When we bear in mind that Alexandrin, Norfolk. Rich-
mond and inany other places were supplied from the snine storehouse, to any
nothing of the immense (uantities exported to more distant points, we may
realize the importance of the fisheiies us benring utpon the question of nation-
al economy, “ Annual Recurd of Science and Imhutr_/," 1875 Edited by
Spencer F. Baird.

4. The Fishery Smncks owned at Noank, Connecticut, ﬁsh wm the outer
banks- or in the .vicinity of Noauk duriog the summer, and in winter are
employed in fishing off the Cuast of Florida, page X11.—Report of U. S,
Commiasioner of Fish and IFisheries, for 1874-75. . See alsv “VFisheries of
Gloucester,” quoted in foot-note to paragraph XII.
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positive gain'so great, that it frequently -determines  whether a”
northern -simmer fishery can be the profitable basis of a con--
tinually expanding industry throughout the year; wmtcr em-"
plovmient being found for summer outﬁt. ’ S

From:this great advantage, the fishermen of British America
are debarred by the limiting clause of the treaty of Washington,
and are compelled 16 lay up-their vessels during the winter sea-
son. But the United States fisiermen, to whom. have been con-
ceded the right of ‘ﬁshing in British American coastal waters, in
the full enjoyment of all the privileges aud immunities belonging
to equal and unrestricted co-partnership during the eutire sum-
mer fishing season, hasten at the-approach of winter to pursue
their industry in Southern waters, from which their Northern
partuers are by treaty excluded. [

* XIL - The fish whose pursuit forms the industry enjoyed by
the fishermen of the United States in Southern waters, belong
in part to the class known as ¢ Anadromous’ fislies, or, « such as
live for most of the year in the sea, and obtain the greater part
of their growth there, and run up into fresh water for the pur-
pose of spawning : among them the Shad, the Alewife, or fresh
water Herring, the RoLk Fish the striped Bass,” &ec., 1 The
destruction of the Cod fisheries which formerly existed on the
Coast of New England have been -attributed by the “United
States Commissioner of Fish and Fisheries, to the comparativ¢
annihilation of the anadromous species on the New' England
coast [l by the various land iridustries established on the New
England rivers.  South of the 89th parallel, the anadromous
species, whose pursuit is a most extensive and remunerative in-
dustry, find an accessible winter home in the warm waters oft
the coast of the Southern States, and enter the rivers to-spawn
as early as February. To.this winter home and the vicinity of
the mouths of the .spawning rivers, the U. S. fishermen are
privileged ‘to pursue them, but this is withheld from British
American fishermen, who are thus placed in a position of un-
equal and greatly restricted competitive rivalry in one and the
same commercial pursuit.

“T'his is a state of things which has arisen, we may. supposc,
from insnfficient knowledze of the habits of the species, and
Now those hibits may be modified by climate, and how greatly
they, may influence commercial relations  Pe this as it may, it
led to the adoption of these remarkable conditions, which fetter
the movements and cramp the cnterprise of one side, while they
frec the movements and expand the enterprise of the other. i

1. *As the Georges Fishery wanes in the elusing Spring months, the
sportive mackerel puts in an appearanes at the far South, and works north-
Cewiten]l A3 the season advances. A lurge portion u!' the flevt engage at onee
in the pursuit of this delectable fi<h, and follow 1°' Jevious wantlerings until
he disappears to an anknown hannt qs winte, 'umnn.u.lu-*I The Neet Nt
away in April, guing a8 fur south as Virgininr, lml."uullmll\ working tawarnls
the waters of Rhade Island, and marketing lhen- cateh for the mast part in
New York."--*The Fisheries of Gloncester.” 'roctor Brothers, 1876..
2, ~Annual Reeond of Science and Industey™ for 1875, < Edited by Spencer
F. Baird.  (page 415.)
3. Appendix No, I, Chap. |, 1T, Letter of Spencer I, Baird, to the Com-
missioner of Maine. . - .
Common cdnadromons  Species.
1. Shadl. - T
2, Alewife, or Gaapervan or Prealy Water Herring..
% Salwmon. ’
Smelt.
b, -Striped Bass. -

4. “Asat present comdueted the Naheries of Gloneester furnish remunera~
tive employment for its veasels and mariners for the greater part of the year,
nne it is not probuble that any considerable portion of its eneries need be
turned to new fishing fields-in the years to come.”— Fisheries of Qloncester.
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They. place an obstructive boundary on'the -operations of the
British American Fishermen far more limited and confined-than
formerly existed under the Reciprocity Treaty, and in the same
breath they remove every impediment to perfect-freedom of ac-
tion- to-American Fisherman throughout.an area of great pl oduct-
iveness.and practically unlimited extent. '

XIII, The specicé. of fish pursued on British American
Coasts. _foi’ commercial purposes, are almost exclusively those
whose habitat is limited to cold waters, (11) and the most import-
ant of these appear to find the coldest waters, within certain
limits, best suited to their development in American Seas )
(99-108). 'L'he great degrec of cold characteristic of the
Marine climate in wluch r.he commercial fishes (Cod, Haddock,
Hake, Halibut, Herring, Mackerel, &c., &c.) are best developed,
is derived from the Labrador Current. 1 ‘The arca affected by
this current off the Coasts of the United States within the hun-
dred fathom line of soundings, and north of ‘the 39th parallel
of latitude does not exceed 43,000 square miles (12). A simi-
lar area in British American waters exceeds 200,000 square
miles. The cold watérs of the Labrador Current on the Coast
of the United States occupy a wedge shaped area passing.under
or intermingling with the warm waters of the Gulf Stream
south of New York. %1 - In British American waters, the area
is practically limitless.

XIV. The original source of the food of the commercial
fishes is brought down from the north by the Labrador Cur-
rent (99), the great storchouse from which the cold water
fishes derive their sustenance. The manner in which many
of the commercial fishes spawn, such as the Cod tribe, the
Mackerel tribe, the Flat-fish tribe, coupled with the remarkable
adjustment of the specific gravity of their spawn, so that it floats
in suitable saline waters, necessarily involve the principle that
whenever depletion tukes place along any considerzble extent of
coast line, the species will be preserved and restored. by an in-
flux of ova from the North, or in the direction of the Labrador
Current (103). Hence the watural restoration of depleted”
United States waters, in relation to the commercial decp sea
fisheries, is largely dependant upon a southcxl\ distribution of
ova by the Labrador Current.

XV. The relation of each species of the Commercial Sea
fishes to a certain tea area adjacent to a coast line is established
by the natural habits of the species. (22) This limited area
is the home of the fish. ~ As a general rule all fish return as
near as posSIble to their birth place. (22) As far as known,
they winter in deep water near to their birth place. The sup--
posed migration of the so-called bottom fecders, such as the
cod tribe and the flat fish tribe are imaginary. ‘Thesc fish are
indigenous to the waters in which they are found. The so-
Called surface feeders, such as the mackerel, come in general
from their winter homes direct to the coust line, and their sum-
mer wanderings are very local in geographical extent.

XVI. The relation of the deep sea commercinl fishes is
intimately connccted with the condition of the coastal waters as

1. See Appendix No. I, Chap. V. Also = Further lnqulms on Occ'mlc
Circulation,” by W, B. Carpenter, M. D, F.R.S. Page 201

2. See * Catalogue of the Fishes of the 1ast Coast of .\orth America,” hy
Theodore Gill, page 775, Report of the U. S. Commissioner of Fish and Fisl-
eries for 1871-72.  The range of each species of lisl in the cold water seas, is
given in pages 792-S14.

3. United States Const Survey — Professor Verrill,
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dance or, in other words, the.commercial value of.a fishing
' ground subtending a given length of .coast line, is largely de-
pendant upon the preservation of sheltered coastal waters as
[ nurseries for bait, nurseries for young fry, for spawning, hatching

{ feeding and breeding grounds, and their greater or less abun-

and feeding grounds. So intimate is this relation that the
abundance or poverty of many deep sea fisheries is measured by
{ the preservation of these natural nurseries in their original
1 .
- state, before the land area they subtend was occupied by man.
1(16). '

XVIIL. 'The Anadromous Species which serve so lurgely as
| the food of the deep sea commercial fishes, are dependant for
i their abundance or diminution on the preservation of uninter-
] rupted communication between their inland spawning grounds
! in rivers and the sen. (Appen. IV. Ch. I1) Where local land
i industries have led to the destruction of this communication,
\ important deep sea fisherics have been ruined. The approach
~of many of the Anadromous species to the shore is dependant

upon temperature, and within the boundaries of the Labrador
Current they come in the Spring from an inaccessible deep sea
arca opposite or nearly so to their spawning rivers, and their
approach to the coast is roughly indicated by an isothermal line.
(Page xxx. U. 8. Commissioners’ Report for 1871-72.) Be-
vond and south of the Labrador Current, they find a suitable
winter home in accessible waters on the coast of the United
States south of the 39th parallel (XII).

XVIIL. The coast line of the United States washed by the
Labrador Current, represents the commercial fish producing
arca related to that coast line. Similarly the coast line of
British America represeats the commercial fish producing area
related to its coast line. These ratios are as follows :

United States. . .....cceieeeieenaana.. . 1030 miles.
British America, not affected by Treaties. .. .3700 «

The ratio of population affecting the fisheries to the coast
line fronting cach sea area represents the drain upon the re-
sources of that area. These ratios are (Appendix I, Chap. I;—

. United States....ev.v....100 persons per sq. mile.
British America.......... 13 o “

XIX. The unrestrained acts of man, either by the unre-
stricted use of destructive engines in the capture of the tood
« fishes, or by cutting off the supply of food on account of the ne-
cessities of great inland industries, have in a grcat measure, depop-
Lulated the coastal waters of the United States. In British America
“this has not been done beyond speedy repair, and this has arisen,
firstly, from the great extent of the British American coast line;
secondly, from the paucity of population, and the absence of
manufacturing isdustries; thirdly, from the control exercised
by the Government, and fourthly, from the illimitable area of
cold water suitable for the development of the commercial fishes
oft the entire coast line, and ceaselessly flowing past it, freighted
_with fish food and fish ova. :

. XX. The catch of the commercial fishes in the deep sea is
i dependant upon bait procured in coastal waters, but the spawn
. and young fry of the bait-fishes are the food of the commereial
" fishes, and ¢s thesc diminish, the accessible supply of the com-
. mercial fishes diminishes also ; arising chiefly from their retiring
. from the coast line owing to scarcity of food. Hence the taking

of bait fishes from coastal waters diminishes the number’ of the
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deep sea fish in a’given acces'sible-n_rgh, () and ‘the value of a;_
deep se fishery; as long as-it depends upon bait, is in direct ratio”
to the abundance of - bait for food and for catch. S

. XXI.- Thebait used to take the deep sea commercial fishes .

varies with. the seasons of the year, the character -of the sea

|

bottom, and the marine climate. (Chapter VII.) What may be -

an attractive bait onc month is useless the next. - A fishery
abounding in fish may ‘be valueless on account of the want of
suitable bait. This occurs throughout the Dominion.and New-
foundland boat fisheries, and has long been recognized also on
the coast of Norway, establishing the most intimate and in-
separable relation between the faci_lit.y .with which proper bait
is procured and the catch of fish. Similarly where nets are
used in coastal waters to take herrings, or mackerel, or cod dur-
ing the spawning season, it is not so much the destruction of
spawning fish which affects the fishery, as the diminution in the
quantities of spawn and fish fry, which lure to the shore the
decp sea fish. Whatever, in a word, affects the abundance of
fish life, or of the lower forms, large or small, in constal waters,
affects also in a corresponding ratio the deep sea fishing area
lying outside. Hence an equal participation in a rich coastal
fishery, affects disadvantageousty an outside deep sea fishery,
and may ruin it, as has occurred on the New England Coasts.
(App. IV., Ch. IL.) 'The movement of certain kinds of fish,
especially the cod tribe, farther and further from the shore, is
inevitable, if inshore foud supplies are not maintained. 'Lhis
result is clearly manifest in numerous localities which are more
especially referred to in the Chapter on Barr.

XXIIL Tt is shown in paragraph V that the fishery chicfly
pursucd on the DBritish American coast is a shore fishery,
carried on for the most part within the limit of three marine
miles from the coast line. Its annual yield, amounting to about
$20,000,000, is, in the main, the result of this inshore fishery,
which is very largely dependant upon bait, not so much as a
mean for taking fish, but as a lure to bring them into the vicinity
of the shore in a natural and accustomed search for food. If
by any act of man affecting the coast line, or the rivers which
debouch into the sea, or the indiscriminate destruction of fish,
the lure becomes lessened, the class of accessible fish which de-
pended upon the abuudance of the lure, diminish in like ratio.
Hence it ariscs that the taking of bait for the purpose of sale
as a commercial produét, is in the long run, unless scrupulously
controlled, an inevitable precurser and a direct cause of ultimate
destruction to the shore fishery. The French fishery on the
Grand Banks off Newfoundland is almost entirely dependunt
upon bait procured from the coastal waters, and however abund-
ant the bait may appear to be. in certain favorable localities,
experience in all countries shows, that it is liable to sudden and
disastrous diminution. (Vide extracts from Capt. Fortin’s Re-
ports. Also Perley’s Report.)

XXIII. .But owing to wunt of information respecting the
relation which one marine form bears to the life of another,
very erroneous - conclusions are frequently adopted. Lobsters
and Crabs for instance, when in the condition of embryos or
Zoca, are attractive food for mackerel and herring ; when in the

1. The Uuited States Commissioner of Fisheries deseribed the exhaustion
of alocal fishery as * not like dipping water out of a bucket, where the va-
caney is immediately filled from the surrounding body ; but it ie more like
taking Inrd out of a keg where there is a space left thas ades not hecome
occupied by anything else,” ' XXIX. Report 1371-2, .
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form of the young developed' Crustacean, they are eagerly.
sought for by the Cod and its. tribe.- A. Crab- produces two
million Zoea, @ a Lobster twenty-five thousand Zoea. These:
free swimming creatures attract the mackerel and herring.
Those which pass through the embryonic form and assume that
of the perfect crustacean, hecome a lure to the cod drawing
them inshore. (Chapter V1) The .enormous catch of ‘Lob-
sters on the American Coasts affects the cozst fisheries. in the
manner deseribed, and the destruction of the Crustacean itself,
in a secondary consideration when compared with the loss of
inshore bait, which brings the deep sea fishes towards the land.
The same reasoning applies to all the lower forms of marine
life, which, in their embryonic condition, serve as fish food, and
to all forms of fish life, which, as spawn or fry, serve as food.

Striking.as the reiation appears to be between the free swim-
ming young of the lobster and crab, and the wandering
schools of herring and mackerel, it is scarcely so strange as the
marvellous adjustment of .the specific gravity of the egg of the
cod to the medium in which it has to float during the period of
its development, . (82) Should it rain continuously for one or
two. day’s at a time during the spawning period of a school of
cod, and the surface of the sea meanwhile be agitated by a
gentle wiad, just sufficient to mix the surface diluted stratum
with the-undiluted sea-water. on which it rests, to the depth of a
fow feet, the salinity of this upper stratum is diminished, it
specific gravity lessened, and the delicately balanced embryo of
the cod will no longer float where air and light can reach it.
It sinks to a zone where its specific gravity is exactly equal
to that of the medium in which it remains suspended, but its
chances of survival are immensely lessened and frequently
rendered nil.

- Prolonged rainy weather may thus destroy innumerable Cod
ova even in the Sea, '*/ yet, unless such dependance were clear-
ly worked out and established step by step, with no link in the
chain of evidence wanting, how few would be willing to receive
for an instant, the statement that there was an intimate connect-
jon between—to use a common-place, but suggestive form of
specech—the season crop of young Codfish and the monthly
distribution of rain.

Yet such is the fact, and its exemplification foreshadows rela-
tions apparently the most diverse, yet in reality the most inti-
mate, between meteorological phenomena and the productive-
ness and unproductiveness of fish seasons; in a word, on the fluc-
tuations of the Fisheries. Nor is the relation of the loathsome
¢ slimefish’ © to the destruction of long celebrated ¢ od
grounds” less curious and instructive ; or the varying instinct
which impels the vearling cod suddenly to abandon one fertile
source of food for another yet unscen, but coming towards the
shores. and leaving this again to meet a third advancing army
whose approach some instinct heralds. 2 But we glean from
these facts an ml\lmw as to the causes of the fluctuations in our
fisheries, as well as of those mysterious intervals during which
the fishermen lose sight of the cod, between their sp'mg and
f'tll fishings.’

To destloy on a given extent of coast line the food which

1. See Joint Appemdix in No. 1. Reports on the Crab and L-»bstor Fish—
eries of England and Wales, 1877,

2. G, 0. Sars,

8. Myrine Glatinosa,

4. See * Report to the llome Department,” by Dr. G. O. Sars, on the

Scientific investigntion respecting the Cad Fisheries in the Lofotan from
1870 to 1873 ~Clnistiania 1874,
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line,.as - has. occured in- New England . waters, is-to-destroy the
deep sea line fishery it subtends, and this destruction, - using the
sinile employed by the Unitcd States Commissioner. of Fish and -
Fisheries, is a hopeless.exhaustion for many years in succession. 1

suitains the deep sea fish in the sea area opposite to such .coast {

“It is easy therefore to understand why, after: five or
ten years fishing, the supply of fish in a given Bay, or along a
certain stretch of the coast, will be ‘reduced to a very consider-
able degree, and although it may be perfectly true that the ses
is practically inexhaustible of its fish, yet if the fish of 4 particu-
lar region are cleaned out, there is no hope that others will *
come in from surrounding localities to take their places since

e e Y — - cnan.s o

- !
thosc already related to a given undisturbed area continue'in that |

relationship, and have no inducement to change their ground.
Tt should thercfore be understood that the exhaustion of 4 local
fishery is ‘not like dipping water out of a bucket, where'the
vacancy is' immediately filled from the surrounding body ; but
it is more like taking lard out of a keg, where there is a space
left that does not become occupied by anything clse.” ¢

. XXIV. The exhaustion of several contiguous local fisher-
ies is practically the. exhaustion-of a definite aren of coast line,
which may extend from ten to a thousand- miles in length, as
has been the case in . New England. -But the relation which
the deep sea commercial fishes indigenous to a given sea arca
is so intimate and dependant, with regard to food at certain
seasons of the year, and spawning at another season, that the
transformation of the coastal waters into a marine desert, implies
to a very great extent the exhaustion of the deep sea area out-
side.

XXV. From these premises it follows generally, that the
exclusive possession of productive coastal waters is tantamount
to the control of the prescrvation of the productive character of
the deep sea fisheries adjacent to and subtending the coast. If
the one becomes exhausted, the exhaustion of the other speedily
follows ; and if a coast line will bear without injurious diminu-
tion a certain constant drain upon its commercial resources, an
increase of that drain will lessen its value in proportion to the
extent of the additional drain.

When, therefore, the right is conferred by one party who
holds exclusive property rights over certain coastal waters, to
another party to participate in and share that right on perfectly
equal terms and with equal or even greater resources, not only
have the resulting proceeds to be taken into consideration from
a commercial point of view, but the effect produced upon the
property so conceded by the exercise of the rights conferred.
This effect in many instances will be, in the case of equal
participation of coastal fisheriés, absolute ruin to the fisheries so
conceded, and not merely the fisheries of the coastal waters,
but the deep sea area subtended within certain ascertainable
limits, dependant largely upon orographic outlines. It re-
sembles in a measure the participation in the profits of a pro-
ductive farm which has not been overcropped, and the sudden
introduction of a constant succession of exhausting crops with-
out adding fertilizers or improved methods of tillage. The
yicld may be commercially profitable for a few years, but the
end is ruin. Referring again to the simile adopted by the
United States Commissioner of Fish and Fisheries, XXIII, these

1. DPage XXIX. Report of thc-_Unit'ed States Commissioner ot Fish ani
Fisheries, 1871-72, .
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enquiries are equivalent to ascertaining the quantily of lard dip-
ped out of :the keg and the time consumed in withdrawing it.

" XXVL " The Fishing Industry in British American waters
is confined to certain species of cold water fishes whose habits
determine whether their pursuit is to be carried on within- the
limits of coastal waters. or beyond those limits. - (The Cod,
Chap. 1I') It often huppens too that the -acts of ‘man so tend
to change the habits of certain fish that the pursuit in coastal
"waters becomes changed into a Deep Sea -Fishing - Industry. ¢
* One tendency of the constant drain of bait fishes. from coastal
waters is to gradually drive the Cod and its. kind farther off
shore. Similarly, the destruction of that class of marine ani-
mals (Crustaceans, &c.,) whose zoea swim in countless millions
near the surlace, will lead the herring and the mackerel to search
for other and more prolific feeding grounds. Hence itis that
from whatever point of view we.regard the coastal waters, we \
arrive at the inevitable conclusion that these arc at once the :
source and .the mainstay of the deep sea fisheries,. both tin
respect of bait, food, spawning grounds, shelter for young: fry,
and recuperating nurscries. Aun equal’ participation in the
yield of those which are still comparatively unimpaired, brings
with it the respodsibilitie attending the conservation whlch
original undivided possession involvad.

XXVIL ' The Dominion Government posseses entire con-
trol over the fisheries of the coastal and inland waters in all the
Maritime Provinces. This control has been carefully exercised
in the preservation to a very considerable extent of the marine
spawning grounds, and in securing uninterrupted access to the
fresh water grounds of the anadromous species frequenting the
rivers of the Dominion. In the United States the local control
exercised by separate State Governments over the marine and
fresh water fisherics within the limits of each State, coupled

1. *The great ehange affected in the ehameter and methads of the Glou-
cester fisheries, within n comparatively few years, has been the result of
numerans eauses.  In the carly days of the town there was little difficnlty in.,
secariny good fures of merchantable fish, in plensant weather, at a short ditance ',
from share. and accordingly the shore fishery., with its inerpensive craft and ont- |
fits, asswmed lewding proportions.  As the fish vemoved farther and farther {~
frome the shore, in consequence of the dsappearance of fish foorl in near pros- |
finnity to the coust, o hetter cluse of vessels wmd longer voyages becrine a necessity. /
With this improvement in fishing eraft, and incrensed expense, new fishing
grownds, and & langer fishing seasun, liecame possible and necessary. The
enterprise of Gloucester fishermen wus not luny in tinding new resvrts for
their ealling, nnl the tntroduetion of the herring trade, by supplying buit at
praper seasons, gve an added impetus to the business, " The incrensel facili-
ties for vanzportation, and the development of the ice business, affomling
better weans of preserving amd forwnrding fish long distances, however,
wrought the greatest revolution that these fisheries Im\e witnessed, and
pliced Gloneester in the forefront of the ﬂ~h1||~ ports of Amerien.  Since
the opening of milrond communication with Gloncester in 1846, but more
pmrtienlarly during the past dozen years, nn immense business has been done
in shipping fresh fish to all parte of the country, the order leing received
daily by telegraph, and the fish being iced and shippes direct to distant ens-
tomers,  Anather outgrowth of the incrensed facilities [or transporiation is
the direet shipment of cured fi<h to all parts of the country, a business that
has inereased from o modest beginning in 1863 to huge dimensions, until
Glouceater has become the distributing bead-quarters for jts own produe~
tiuns, il to # conziderable extent fur those of other fishing ports.  Severn)
bnsiness houses in this line sent out teade civeulars weekly, anl fill lnrge
orders daily from a long list of correspondents. A single liouse in 1874
shippeal nearly 50,000 quintals of eadfish, 214 tons of codlish stripped from
the bones and skin and packed in amall eompnss, and over 100 tons of
smoked halibut, to its munerous customers in the West and South. It ia
Inrgely through the importunce of this branch of the business, in conueetion
with the fresh fish tinde, that the Gloucester Bruneh Railroad hias pioved a
profitable property to a bankrupt corporation, sl that a large steamer,
muking daily trips to Bostun. and & reapectable fleet of first-class freighting
vessels, plying between Gloncester and New York, find luemtive empIO)-
ment.? = The Fisheriex of Gloncester,” I'rotter Birothers.
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with powerful lumbering and manufacturing industries, obstruc-
ting the free passage-of the-anadromous fishes to their spawning
grounds. has resulted disastrously to the coast and ‘riverfish
eries, and rendered their restoration' not only extremely difficult
but tardy, and to a certain extent’ meﬂ'ect.u'tl The result of this
difference on the political and industrial statusof the two coun-
tries, is marked by extraordinary'differences in the present pro-
ductive capacity of their coastal waters. '

XXVIIL. The effect of the admission of American fisher-
men to British American coastal waters, can be gathered from
the premises recited, and may be thus classified m lclatlon to
sea pnvxleges and land privileges. :

1 —SEA PRIVILEGES

;I.. Effect on the food of the commercial fishes.

The indiscriminate and uncontrolled taking “of bait, will
rapidly diminish the supply already becoming in many localities
scarce. In proportion to the diminution of the supply of bait
in coastal waters, the deep sea fish will retire from the
shore, and so impoverish the coast fisheries that they will
become practically unproductive. This will involve an entire
change in the character of the British Aumerican fisheries, and
the use of open boats must be replaced by sea-going vessels, or
decked vessels of a class capable of venturing a considerable dis-
tance from the shore beyond the three miles limit. In very
many instances the condition of the fishermen'is such that they
will not be able to procure the necessary vessels. and outfit,
hence, starvation, or a total change in their industry, will super-
vene, and a hardy class of people, trained to the sea, will be lost
to the commercial marine of the country. There will result
throughout an immense stretch of the British American coast
line the lamentable condition so truthfully described by the
United States Commissioner of Fish and Fisheries in_his
sccond Report on the Fisheries of the United States, under
the heading Conclusions as to decrease of Cod-Fisheries' on
the New England Coast ™

¢ Whatever may be the 1mport'mcc of increasing the sup-
ply of salmon, it is trifling compared with the restoration of our
exhausted Cod-fisheries ; and should these be brought back to
their original condition, we shall find within a short time, an
increase of wealth on our shores, the amount of which it would
be difficult to calculate. Not only would the gencral pros-
perity of the adjacent States be enhanced, but in the incrcased
number of vessels built, in the Jarger number of men. induced
to devote themselves to Maritime pursuits, and in the general
stimulus to every thing connected with the business of the Seca-
faring profession, we should be recovering in a great measure,
from that loss which has been the source of so much lamentation
to political economists and well-wishers of the country.” 2

—

II. The decrease of fish is always rapid afterit has reached

a certain point. The reproductive character of the food fishes
is largely determined, not so much by the number of Ova pro-
duced, but by the number of the enemies of the young fry,

1. Page XIV. Report of Commissioner of Fish and Fisheries, 1872-73:—

**The Gloucester, Massachusetts shore fishery for cod probably reached its
maximum in 1832, when the amount of tonnnge engaged in it was 4463
tons, the number of -men employed 799, and the praduct of fish 63,122 quin-
tals, vrlued at §157.780; to which must be added the bounty of §25,172,
reccived from the genern! government, But auother fishery had now for n
few years n.ttracte'd the attention of the fishermen; and the shore-fishing
for cod, except that enrriéd on in winter, declined frem this time, till it
came to be, as at the present day, of insignificant nccount in the business of
the town."—7ke Fisheries of Gloucester.
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which become greatly increased in consequence of other sources
of food, such as the bait fishes, their spawn and. their -young
being lost to them.("

lhe indications of a considerable decrease in the Cod in some
localmcs is est.\bhshed not only by the less catch per man, but
by the small size of the fish caught. The gradual increase in
the number of ﬁsh 1equ1red to make a quintal of cod is a sure
sign of 'tpproachmn' depletion.

.. IL. The modes of fishing practised by the American fish-
ermen are very destructive. ) It is a most serious error to
state the: mother or spawnmg fish are not taken by the bultow.
The gravid females seize bait lying on the bottom which they
will not rise to take when suspended in the water. An enor-
mous quantity of spawning fish are thus taken, and also in
seines, in the act of spawning, and the effect is felt in the
diminution of the vast supply of food these would furnish to

marine forms on which the adult cod and other specles of fish
feed.

-IV.  The taking of fish in the spawning season is always
prejudicial, (43) and yet the Herring and the Mackerel are
largely caught at that period, and so also is the Cod with the
bultow. The most convenient localities for entrapping the first
named of these fish are often near to the shore, and the addition
of so many fishermen amply provided with the most approved
modern fishing gear will speedly tell, in the different ways de-
scribed, upon the schools frequenting well known spawning
grounds. No one class of fish can be diminished or destroyed,
except predaceous fishes, without injuring the increase or di-
verting the movements of another class ; indced, so potent is
this influence that in Norwegian waters the abandonment of
many old Cod fishing stations in the well known
Loffoten waters, has been attributed in part by Prof. G. O. Sars
to the changes which have occurred in the movements of the
schools of herring.

V. The unrestricted admission of the American fishermen
to the coastal waters of British America, can only be mitigated
in its disastrous effect upon the Fisheries, by extraordinary outlay
and precaution in preserving the anadromous and bait species, and
offering every possible facility for their increase and protection,
so that this supply of bait and food and lure shall be increased
and maintained. ‘T'he control exercised by the Dominion Gov-
crnment over the rivers and the mouths of rivers enables this
to be done in many places, but it can not be applied in waters
such as those washing Newfoundland, the North Shore of the
Gulf and Labrador, wher: muny of the anadromous species
do not exist. But here, in place of these anadromous species,
come in new forms of marine life which require the coast line

1. We know that fish spawn, aad tish in different stage: of growth,
constitute the principal source of fuod to other fishes in_ the sea, and that
the great propartion of fi~hes devonred are of temder nge® Prof. Spencer
F. Buivd, . xxiii.  Report 1871-72.

2. “ The sucerss with which thiz fishery i3 now puraued is doubtless due
in »# eonsidernble degree to the pmetice of tmwl-fishing, From the earliest
times, till within a few years pust, it was the customn of the New Eungland
fishermen, whe resorted to that Bank, to fish from the vessel only ; bat they
nuw ude the French morhe of fishing with trawls, which ave lines, sometines
several hundred feet in length, with short lines and buited hooks suspended
from them at frequent intervals. They are often set a long distance from
thie vessel, and as this work muat be done aud the trawls tended in dories,
as their small bonts are called, it is sometimes very hazanlous, and, ushap-
pily, liable to futal accidents.”—7%e Fisherien of Gluncester.

3. Report to the Home Department, by Dr. (. O. Sars, on the Practical
and Scientific investigntions reapecting the Cud Fisheries in the Lofuten,
from 1870 to 1873~ Chiristinnin, 1874,
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for their spawning grounds, breeding grounds, nurseries and
carly .development, and the taking of these belongs to - the
. STRAND FISHERY. :

II.—LAND PRIVILEGES.

I." Oneé of the first 1cquisités for the successful plosecution
of the codfishery is the possession of good ¢rooms’ in c'npaclous
harbors. A large, safe and ensily accessible *room” is an ad-
vantage of such material importance that in former times
among the British in some provinces, and until the present
time among the French, the setting apart of ¢ rooms” has been
a Government act, regulated by Special Surveys and .Laws.
It is equivalent to the possession of a suitable and commodious
property for the carrying on of an extensive industry which,
without the facilities offered by that property, would be in many
instances valueless. Struggles and dispates for the possession of
“ rooms” have always been the fruitful causcs of international
troubles and local disputes, and are still so at the present day on
the so called French shore of Newfoundland, where a concurrent
right of fishing is established by Treaty. Canso, a famous Cod
fishing ‘station for threc hundred years, when taken from the
I‘rench, was 1e-1llotled into rooms in 1725, and at that time its
fish trade with New }:.nfrl'md alone was £150,000 currcncy
per annum. Sir Thomas Bury’s ¢ Room™ at Canso in 1725 was
920 feet long, and 270 broad. Where the advantages and
privileges of * rooms™ are not cnjoyed to make and store fish,
one-third probably of the value of « fishery is lost, for it must
then be shipped in bulk *green,” by which process it looses
some of its value, and is morc expensive to make. It is thus
that the use of the Strand becomes an element of great import-
ance in the prosecution of the Deep Sea Fishery, (1 wholly
apart from the advantage it secures in the means afforded for
taking fresh bait and storing it in ice. [*J

1. For the taking of Bait, and for taking those fish whose
habits bring them close in shore, the use of the Strand, and the
fishing in waters which wash the Strand, is essential to a very
large extent. So valuable has this privilege been esteemed,
even centuries ago, that the most stringent laws were enacted
for its regulation, and even the penalty of Death was attached
to their infringement.

The ¢ Saturday s Stop "’ was considered so important in Eng-
land, Ireland and Scotland, that imperial enactments, involving
the severest penalties, were the law of the Land. General
Malines, in his LEx Mercartonta, @) Anno Domini 1656, thus
defines the Statutes then existing :—

*Statute Law of England, Ircland and Secotland concerning
fishing :—The several Statutes of these Kingdoms have estab-
lished good orders concerning the Fishing Trade, whereunto
relation may be had, containing, in substauce, the ordinances to
build ships and boats and appointing of certain times for fish-
ing ; and then only to fish upon pain, not only of forfeiture and
fines, but Death, also according to the manncr of offence made,
and contempt of those decrces and ordinances. Prohibiting
(for the increase of fishes) the making, setting and using of
crows, yarres, dams, ditches, tramlets, parkings, dykeing and

L. Anapach in his History of Newfoundiand (1819) notices the value of
shore cured fish as recognized by the British Merchants in 1549, 1o refers
to the injury done to the tish by salt and pickle, and the pressure to which
it is subjected in the holds of vessels. I'age 5.

2. Seo Decreo (French) of 2nd March, 1852, for an illustration rf the
manner in which the French Government authorized the use of the Stimi d
in Newfoundland. Appendix,

4. See App. taJuur. of Assembly, Nawt 3, 1857, page 343.
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waeirs ; and albeit, some are permitted to lay nets and to make
waeirs; yet must he keep the Satarday’s Stop, that- is to lift the
same from Saturday in the afternoon until Monday—and heis .
to make each space of his net 3 inches wide, excepting for tak-
ing smelts arnd other fish, which will never be bigger, and the
same is to be set upon the water, that the mid stream may have
the space of SIX YOOT WIDE UPON PAIN OF FIVE POUNDS.”

~ ¢That till sunset on Sunday, no man lay or trale nets, great
line, or exercise any labor, upon paine as aforesaid.”

In Norway numerous regulations exist, and are efficiently
maintained by a police force, all tending towards the preserva-
tion of the Strand fisheries. ' - :

The difficulty of establishing and carrying out : the necessary
regulations for the protection of the Strand fisheries and main-
taining a free passage in rivers for the Anadromous fishes in
‘the United States, has been already adverted to, and further re-
ference may be made to the Report of the United States Com-
missioner of Fish and Fisheries on this subject. [

It is, however, proper to notice that in the opinion of the
U.S. Commissioner “Any marked incrense in the number of the
Shore fishes, resulting from their protection during the spawn-
ing season, will probably tend to restore the Blue sh to their
original numbers. (page x1.) The destructive influence exerted
by the Blue fish is noticed at length in paragraphs 14 to 16.

Hence it appears that the preservation of the Strand Fisheries
is an element of much importance, not only in relation to the
productive character of these fisheries, but as bearing upon the
productiveness and preservation of the deep sea-fisheries outside.

XXIX. The fishing gear (>} emp]oyed by the United States
fishermen is, in all respeets, superior to the gear generally used
in many parts of the British American fishing grounds, and par-
ticularly in Newfoundland. Complaints are constantly made by
the Newfoundland fishermen of the very indifferent character of
their fishing apparatus, and they urge that competitive ri-
valry with Americans in the same waters places them in a very
disadvantageous position. It may not be out of place here to
refer briefly to another disparity which is felt and scen in a
marked degree. The system of education which has so long
prevailed in the New England States, exercises its poteut influ-
ence on the calling of the fishermen. General knowledge,
however superficial, which is so common,—almost universal—
among New Englunders, gives to themall the advantages which
education confers in any walk of life. For resolute daring, and
skill in all that relates to the mechanical work of a sea-faring
life, the British American fishermen ore unsurpassed, and ave
often selected for their pre-eminence in thesc qualities by their
Aumerican rivals. But there is a lack of the higher elements
which result from preliminary cducation and training. Hence
it happens, too, that they have become wedded to old ideas,
loath to break lonse from the customs of their forefathers, and
slow to recognize the improvements which, in recent times, have
been so extensively introduced into one of the oldest industries,
and yet one the least indebted to the discoveries of Science or
the devotion of cultured minds to its pursuit. ¢

1. Report for 1871-1872, page xxxis.
2, See Report on Fisheries pursued by Americans in Canadian waters, by
V. 11, Venning, Inspeetor of Fisheries, 23th Octoler, 1873,

3. In Norway extraordinary efforts have heen made for many years
under the anspices of the Government to aid the fishermen, not merely in
the eonstruction of Letter apparatus for taking flah, but also in obtainiug u
knowledge of the hiabits of the fish, of their food, of the seasun hest adapted

to eapture then, without injure to the fisheries, of the relation one kind of
#1sh bears tn another—in a waord, of the ScIRNCE OF TUE FISHERIES.
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~.Tn the United States the successive Reports of the United
States Commissioner of Fish and Fisheries (Professor Spencer F.
Baird) embrace the results of observations carried on for sev-
eral years under the auspices and ‘authority of "the Uniled States
Government. These Reports embody the labors of many'scien-
tific men of the first rank. -‘U'hey abound in varied information
of the most useful and practical character, They contain alo,
important papers translated from various sources of acknow-
ledged merit and-standing. The whole is presented in a spirit
of impartial and unbiassed enquu-y, looking to a ¢ knowledge of
the truth” as the sole object in view.. The efforts of the
United Stutes Government and of the gentleman who presides
over the United States Commission of Enquiry, are ably scc-
onded by the several States intcrested in the preservation of the
Deep Sea, as well as the Inland Fisheries. The results of
these governmental scientific labors, joined with those carried
on in equal spirit and with like aims by the Dominion Govern-
ment, can not fail to be in a few years of the greatest benefit to
that special industry of the sex, whose aggregate annual income
in North America exceeds thirty-five millions of dollars, and
whose prosecution engages the sole attention, and, as in most
cases is the sole resource, of more than half a million of people.

But the object of these enquiries on the part of the United
States, is to effect, if possible, the restoration of that which has
been ruined, and the recuperation of that whick has been im-
paired. With the Dominion Government, it is the preservation
of that whick exists in « highly remunerative condition, and
is possessed as a national inheritance. During the period which
must necessarily clapse before restoration begins, or while re-
cuperation progresses, the fishermen of the United States are
privileged to participate in the enjoyment of a remuncrative
industry, which they may leave, after a few years’ lucrative
joint share of proceeds, in a condition of hopeless depletion.

No wonder, then, that the resigning of one-half intercst in
the Strand and Inshore Fisheries is of the gravest moment to
the Dominion, in regard to the maintenance of its Commercial
Marine, as well as of that wide spreading industry whicti sus-
tains so large ¢ portion of its population on comparatively bar-
ren shores, where the land area is gener'tllv unproductue,.but.
the sea a perennial source of wealth. -

No wounder, too, that the acquisition by the United Statcs of
this privilege is regarded as a gain equivalent to the rectoration
of their Commercial Marine, (XXVIIL) and far excceding the
aggregate value of the bountics by which efforts have so long
been made to nurture and sustain it through the Fisheries. It
is a gain which overshadows the supply of food it assures,
because it affords time and opportunities for endeavoring to
reccuperate the waters of the United States, and for bringing
back similar conditions to those which formerly existed there,
and which still obtain in such fruitful abundance, on the coasts
of British America.

XXX. From preceding paragraphs it will be seen that any
discussion of the amount of just compensation which may be
claimed for an equal participation in the British American Fish-
eries, conceded by the Treaty of Washington, involves many
other considerations besides those bclonging to the additional
annual commercial advantages it secures. Among the most im-
portant of these are—

First—TIts effect upon the British Aerican Deep Sea Fish-
cry—the Inshore Fishery aud the Strand Fishery—singly and
combined.



Xx INTRODUCTORY SKETCH.

Secondly—Its effect upon the British American fishermen,
formerly in the enjoyment of those Fisheries with enormous ad-
vantage to themselves and the State.

Thirdly—Its effect upon the Commercial Marine, and its
maritime population as Ocean Carriers.

Fourthly—1Its cffect upon the United States Fishing Industry,
by lessening the risks at which the fish food demanded by a ra-
pidly growing population is secured.

Fifthly— [ts effect in restoring the Commercial Marine of the
United States. .

Sixthly—7The condition in which it will leave the British
American Fisherics, after the period over which the Concession
extends has expired.



frENCH PECP\EE REGULATING THEIR_ ]\IEWFOUNDLAND fisHERIES.

«Fhe Decree of the 2nd Marely, 1832, comprizes furly-eight articles, nmongst which, that the barbours and places with the greces, which belong
to the cuast of the Islaind of New foundiand, tlo not continue to be of the choice of the first person who 4rrives nar of the first accupant.

“Thie particulars shall be made known according to i topographic plan of the Cuasts of Newfoundlind, as follows :—

Names of Harbours,

Number and numes of places comprised in ewch Harbour, and number of Batteaus.

‘The nomenclature of places will be divided in the following munner in three est iblished series.

First Series, 15 Batteaus and above.

Svcond Suries, 10 to 15 Batteaus, exelusively.

Third Series, 0 Batteaus and above.

Every five yoars the .0 rmateurs” of the dificrent ports of France, who propose tu send vessels to the Cod Fishery upon the coast of ..\'c\\'foun(l-
Land, shall make to the Chef' de serviee de e marine 4 St Sercana declazation of the number of vessels they will avin for the Fizhery, with t-mu;.lgc
aml number of men, and the cluss of the vissels in these Series.  That is to say, First Serics, 153 tons, aml over £9 men, at least, Secend Series,
707 to 158, exclusively, 33 men,  Third Series, under 1601 tuns, 20 men and 25 if to use a seine .

Hulletins will be prepared, bearing the name of e ves<el and the series, and put inan urn from whener they will be suecessively drawn in
the presence of all the * .frmatenra”

T A fust s the Rutletin i< drawn, the % Lematans”™ de Marice indicated by the Bulletin chooses i place intheSerics to which the vessel belongs,

The Second and Third Series are procecded with in the sune manner awl forw as the Fivst Scries, afterwands to draw for vessels fishing on
the Banks for plices to dry fizh on the coas®.

Exaeh A rmatenr will conserve, during five years, the enjorment of the Harbor and place which shall be assigned to them. .

Xo vessel can go fishing upon the cuasts of the Island of Newfoundland if there is not delivered to the Armatenr w Sulltin de wise en
posseasion for the place of which e is couceisiveaive, or o Lulletin £V uthorisetion de piche dins les laies rommaars

Every drmatene whe shall tot, within the your, dee tirage genceal desplnces, kend his vessel, will tose iz rights to the enjoyment of that place
aml be ntherwi=e subject to one of the pennlties Following,

4000 fr, for the marices of the 1st Series.

320 fr. for the meeires of the Und Series,

2ud fr, for the saeives of the 3rd Series.

1000 fr, for tho aucires, who vbtiined comeession oF au place on the cuast for drying tish.

The aimende, or peaalty, shall be pronounced by the Chef de Sereiee de fe Mariae @ St Seeven : when the parties believe they ought to el
for that decision, the affiir will be submittad to tie examivation of three Irhitres, designated by the Armateurs in Gener:id Assemble; if their
decision is nut conformable to that of the Chef du Sevvice, Le Ministee de la Herine will deeree definitively after having taken communicativn
du Chef du Service and of rlitres.

Every Jtrmatenr, t3 whom shall be concedel i place, shiall be held to accupy the fiest year of ficge, by the ship eonceded to, or anather of
the sune series at lest, if the =hip is salid, the purelisers will be helil to the same obligations, under the vesponsibifity of the vendor,

buring the four years following thiat of the tiraye yeneral, there will be made each year on the Sth Junary, sn tiraye particl of vacant place
in the manuer preseribed for the tivaye yeneral.

The allest Captain =lmll perforin the functions of Pradhontme in all the horboues, amd inall the Seies counaaes; but the Captsin aw loag
eonrs, shall have always priovity over the Maites ae Cielolaye.

The Captain Prafhomme, iz specially clureed to maintain discipline, potice, and gaul onder, in the hubours, and the Buiee coammunes, to
assure o cach Captain the enjoyment of the harbour, the grete or anclhorage, and roads; to receive the cenpluints of Capliteines Pecheurs. nnd
;t'o decide whenever lig is competenit to judge of them, afeer havieg examined the facts, and aeeuired proof as far as possible.

lte presides at all meetings of Captiing which may tike plitce in the harbours under the Baies communes, and tegminates a< Pend homm e
arbitre, nnul without charge the contests that my arise between the Cuptainss he cannot exaet any vetribution aor cmolument of the Capit tines
DPecheures; he will weigh mimitely the decisions that he wakes, and state the praof of the facts, per des procee vertanz, 0f all the contraventiong
of the decree committed, pending the duration of the tishery, and sign these groces verbawr, aml canse them to be signed by the officers, and the
nitre dequipage, and on his return he shiall teansmit the said proces vecherr and the decisions to the Commissaive de Cinseciption m aritime, ia the
port from whence he parted ; besides he shall send to the said Conmissaire w detailed report upon the nivigation, antupan all that may concern
the improvement of the Fishery.

I the Captain Prnthomme is himself interested, or i€ he is absent, the affair shiall be be ought and subnitted to the judgment of the Prwd*
Jourue of the neighbouring port.

The Captain Lrudhomme is bound to sened to the Comantilant des butiment de fo Statian when they make inspection of harbours, specifying
the stite and candition of each place in partienlar; if it is or not accupied as the rule prescribes, and if all thins there arve lesully observed.

Al erimes or outmges, contrary to discipline, all contraventions to extablished rules in that which concerns the regime of the Fishery, amdl
the mode of occupatinn of places will be by him denounced to the Commetmdunt des dits batiments, whose mission is o repress them and to main-
taluning, everywhere, gool order and the nhservinee of the decres,

It onw comumits a erime, which in France is under the jurisdiction des tribunnux the Captiin Prahomme fulfils the functions of Judsge e
paix, hie forms the first instruction and watciies to prevent his escape, aml commits i ty the Coum gafast de do Ntative with the document s stat-
ing the proofs amd verifying the fact< of the crime.

- The Nevires pecherrs cannot wbtain their papers before the st Mareh for the Buoks nnl for the West Cuast, aned beture 15t April for the Enst
Coast of Newfoutnland, ’

Al Captains of Nutires who shall set xail and make route before these dates, will be subject to a penalty of o thousinds franes for which
the .1rmatenr will be wholly responsihle,

No Captain can establish his Vavive to fish or dry it in s harbour, other than that whicl shall lave been assigned by fulletin de mise en
possessinn, under 4 penalty of five thousand francs, [t is forbicden to all Capteing, under o pen vty of five hundeed frones, to cast ballast into
:hurbours ur break or transpurt stages, or other articles remiining on the shoze.

.. The Captains nre obliged to prucuse for the Commandiat des Litiment< en Station upon the coast of Newfoundland, details that these officers
deriand of them upon the working of the Fishery, upun the police observed by fishermen, upun the number and state of their navires, their
batteaux and their eyuipayes.

All Navives destined for the Cal Fishery, whose equipage shall be forty men or mare, shall linve on board a sirgeon. It is formmlly inter-
dicted to embark spirituous lquors i hord des latiments, The administration de fn warine will coneert with those des donanne the meisures to
‘tuko for preventing the embarkatiun of spirituous liquor.

A penaity of five hundred franes will be inenrreit by alt A rmatenrs who shalt make sile of spivituous liquors for their own uccount to the
‘equipages de ses nacires. ‘Lhe revenne of the peualties or amendes shall be put in the chiest of the Jucalides de b Marine”

* The nbove list shows that there are;—

51 Narbours,
186 Plices assigued for Fishery,
102 Places which are occupied.
11 Vessels.
§83 Datteaux. .
178 Cod Scines.
3917 Men.”
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1. The principles which guide the operations of Fisher-
men in- conducting - the Deep-Sea Fisheries, possess great simil-
arity in every country and on every sea. The views so uni-
versally' held, and supposed to he the result of centnries of
experience, relate, for the most part, to the migration of fishes,
their modes of spawning, their food, their habits of life, and
generally, to the causes which have led to their increase or de-
crease.  They profess to embrace, too, and, in some instances,
to explain, the fluctuations which are inseparable from the
pursuit of extremely activerand habitually wandering creatures,
whose movements during the greater part of the year are
wholly or in part ]udden from our eyes, and are at the best
conjectural. -

2. Tt is only within the last ten or twelve years that
many of these views and the principles to which they have
led,’ have been proved to be erroncous, and, in some cases, op-
posed to actual fact. But guided, in many instances, by myvths
handed down from father to son throngh many generations,
disastrous enterprises have been very frequently undertaken,
a uscless and injnrious legislation successfully invoked, enor-
mous interests jeopardized” or sacrificed, ¢ and treaty con-
cessions made, productive of unexpected and disastrons results.

3. The supposed migrations of the Cod, the Herring, and
the Mackerel, the ‘three leading commercial fishes in our seas,
are all based upon an incorrect interpretation of observed facts,
and have often injuriously operated 'upon the fishing industries
in different parts of the world. But most of all huve those
great natural influences, exemplified by metcorological cffects
and thietr relation to fish life, been lost sight of “or ignored, and
what is a purely natural result, has been rashly attributed to
apparent disturbing causes, of which man is supposed to bhe the
originator. The French terms, ¢ Coureurs du Golfe,” « Defil-
curs,” and the operation involved in.the term «defiler le

1. For an enumerntion of the evils which have resulted from ill-con-
sidered legisintion, brought abunt by ignorant cluuonr, see the varivus Ré-
portaon the Sen Fizhieries of <he Unitesl Kingdom ol the Reports of the
U. 8. Comtnissioner of Fish and Fisheries.
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Golfe,” {12 are illustrations of terms which have led to miscon-
ceptions, arising from incorrect interpretations of the supposed
movements of fish. In their extende:l application they have
been the canse of much loss of labor and capital, crroneous
views of the state of the Fisherics, and, in some instances, of
angry international discussions and impotent conelusions.

4. On the other hand, the landsman, engaged in pursnits
far removed from the seaboard, which appurently could have
no possible relution to the fisheries in coastal waters, has heen
unobtrusively, vet most effectually, leading to their gradual
diminution and ultimate destruction, by polluting the waters
and basring the passage of rivers to myriads of spawning fish,
which, on their descent to the sen, became the annual source of
the food which lured the deep seu tish to approach the sea
margin, @ Where the interests.of the landsman, whose in-
dependent industries have thus destroyed the constal sea fisher-
ivs, are 50 bound up with the ramifications of great manufactur-
ing and lumbering interests, that any sudden change in these is
felt over wide arcas and throughout populous communities,
restoration becomes exceedingly expensive, tardy, and, in some
instances, impracticable, as on many parts of the New Eng-
land coasts, formerly celebrated for the extent of. their cod
fisheries and  the difcrent industries to which that pursuit
gave rise.  Butin thinly settled and, to a large extent, rocky
and barren countries on the sed 2oast, such as large portious of
the Maritime Provinces of the Dominion, the North Shore of
the Gulf, Newfonudland and the Labrador, where the nuvmber
of persons inhabiting the country does not exceed 6.4 per
square mile, and where the inland industries have not, even in
the most settled portions, acquired either great development or
powerful political control, the evils which may there have in-
sidiously crept into existence, can_be easily and speedily reme-
died, and the original relation between marine and river life not
anly re-established, but vastly improved.

But throughout the wealthy amd politically powerful New
Fngland seaboard, where tie population is 99.66 to the square
mile and the country settled, as it were, to the sea margin, #
the repair and restovation of some of the coasi fisheries, for-
merly so ubundant and lucrative. is now acknowledged 1o be in
w measare beyond relief.  This is the result of opposing inland
interests. confronting a contracted and {nsuflicient sen. avea,
suitable for reproduction, equal to the demamds of - an
exeessive and constantly inereasing population. 9 In Dom-
inion waters the process of restoration has already commenced.
ander the fostering care of the Central Government, who
control the sea and inland fisheries of each Provinee, and
the result of their work is already seen in the 1e peopling
of mmy constal waters with the food of the deep sea fish.
Whereas, in the United States, the central pewer, however
far-seeing,  willing and  liberal, s limited in its action
by the authority of individual States, who control their
ewn inland  waters.  Counenrrent action, fuithfully worked
out, might produce considerable results, but it is just the

I, DPilae de Terre=-Nenve, Appe. iii.

2 RBee Report af the UGS Gam nission s of Fish an | Fisherizs on this
:=‘l|lj|'(' Vol. “ 187273, 1 Xl

3. Nee Ajppulix to this Chapter, No, i,

4. The > Sea lx-huws vefer not only ty that great Staple Fishing In-
diary of the D aninion and Newfoundland, the Cod Fisbery, hut to the
dectine of wther il of & purely loal char eter aned not 1u|n'e~cnu-d in D
winion waters, See s xxvii, of the » Report of the U, S. Commissicoer
of Fish aml Fisheries,” for 1871-72, fur an epameration of thes: fish, nnd
jutge ai. Vol for 1872-78, for ¢ Caelusions ax to dlecrense of C-d-tisheries
ull the New England Cma” . .
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concurrent action between Federal and St-xte Governments
which it is so difficult to inangurate and control.

Hence it is, that in any endeavor to form an cstimatc of the
evils which have been permitted to accrue to the Deep Sea Fish-
eries by wholly independent operations on the land, we must
carefully distinguish between those which are susceptibie of di-
minution or removal, and those which me so deeply engrafted
into the-political or commercial system, that remedial measures
are difficult and, in some instances. impracticable, and the fish-
eries affected, hopelessly. .ruined for “commercial purposes. On
the other band, it is incumbent upon us to assign . its full bear-
ing and value to that political status which permits, not only of
the restoration of depleted coastal waters to their original wealth
of fish life, but has within its grasp the power to increase, toan
indefinite extent, the productive and hlc-malmmnn mp'\lnhtxes
of the scas.under its control:

Apart, too, from the mere length of Const line belonging to
any State, jts geographical, as well as its orvographical features,
must be taken into consideration. A serrated or indented coast
line, with numerous bays and indents, islands and harbors, is
essentinl 10 vigoronx and abundant fish life and fishing. industry.
An unbroken stretch of coast, without indents or bavs, is un-
saited to the perpetuation, if once impaired, of its original
stock of fishes. Tish fry or embryos living necar the surface of
the sea, find the chances requisite for .the attainment of ma.
tusity to be less in the open ozean than within the limits.of pro-
tecting bays.  Permanent and successful sedentary Coast. Fish-
cries are nearly always situated within_the borders of headlands,
where they are secure from the uncontrolled sweep of the ocean
waves. Buta glince at any map of the United States and
British America shows at once a disproportion in geographical
outline.  The enrves of the Coast of the United States, for long
stretehes south of \l..inc, are unlnok(.n and uniform (106.) In
the British Provinces the coast line is in general a st rmte(l ed"c. '
with prefonnd bays and inlets, stlctchmtr inland for miles, all
of them affording rthose protecting nurseries for young fish lite
which are essential to the maintenance of the s pecies in numbers
equal to the yearly increasing attacks upen them, whether di-
rectly, as a commercial product, or indirectiv as food for those
which form the object of man’s pursuit. The importance of
geographical ontline of coast in an opposite direction is striking-
ly illustrated by the condition of the Shell-Fish Fisheries on
the Fnglish const. Where Nuture proteuts these fisheries by
exposure to storms, the fishery is still as prodnctive as ever :
where the fishery is prosceuted in sheltered bays, decline is the
prevailing outery.  Mr. Frank Buckland’s recent reports on the

srab and Lobster Fisheries of England and Wales™ @9 states
that ¢ where the ground i§ small and sheliered, the fishery is
decaying ; where it is exposed to the sea, as at the Lizard and
the Land’s Eud, or at some distance from the shore, as at Gor-
ran. near Mevagisscy, there is no clear’ proof of any decrease
whatever. The whole of the Cornish evulenco may, in fact, bhe
summed up in the sentecc that the fisher es 'in bays require
protection, but that the large fisheries off headlands or in the
deep water need no protection from the Legislature” (Page
xi.) - This decision, it must be remembered, refers to the Crub
and Lobster Fisheries only, but these arc of vast moment to the
Deep Sea Fisheries. (xxiii.)

5. In nearly all legislation hitherto, rclating to the Deep
Sec TFisheries, the views entertninet.l with regard to the habits

>
-

1. Londun, IS77.
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of. life,-and .purticularly. the manner and. time of.the spawning
of various species of deep sea tish, have:led to enormaus: ex-
penditure and disastrous enactments. If the discoveries.of: Dr
G: O. Sars:in11864-5 had been known: to the:** Committee- ap-
pointed to enquire:into the.Sea.Fisheries of the United King-
dom? in 18063, whose work. was.continued. for three years;. the
greater part of. their prolunged labor and of their voluminous
report, -would have been regarded.as useless before: issued from
the: press. , : :

_-.8. In like manner certain cfforts which- are. stated. 1o have
been mude during the negociations connected . with- the Fishery.
clauses-of: the ‘I'reaty of:Washington, to-prove that the mackerel
is a.fish belonging exclusively to United States waters, and only
wander - occasionaily into- British Aumnerican: Seas, would: have
lieen early set at rest. if it had: been then known: what Sars
knew in 1863, about the spawning habits of: that fish.

7. So also with regard to the herring-and its- winter home,
the manner in-which it secks, and the- places where it finds its
food, the different periods at which it spawns, the depth of wa-
ter it selects to accomplish the spawning process, and its general
1elation to other deep sea food fishes, are all subjects which, if
they had been properly understood at the beginning of the
present geparation, would have led to- the avoidance of much-
litigation, many vexatious regulations and enactments, and wide
spread inconvenience and-suffering -

8 But apart from all these illustrations of imaginary prin-
ciples, aud' the uprearing upon them of fallacious arguments,
there are those new principles, hereafter referred to at length,
which have so-long éscaped observation, but which appear 1o
embody the best exposition of our knowlerdge of the snbject at
the present time. These go far to subvert popular ideas respect-
ing fish lile and its preservation in useful abundance.  Bat they
tend to prove that the cold water sea area on the coasts of the
United States is utterly insufficient to resist the dmin made
upon it. :

9  Ttis not the least remarkable feature in the endless
discussions, which have arisen on the. subject of the fisheries
during the past half’ century, that until. within the last de-
vade, exclusive attention his been devoted to.the living inhabi-
tant ol the sea,. withont. refercnce 10 the physics of . the. sea it-
relf. This cun only be paralleled by an attempt to discuss
exhaustively, the theory of the respiration of lind animals,
without referting to the physical and chemical constitntion of
1he atwmosphere they breathe.  Ov, it may be likened to. an at.
tempt to comprehend the principles. of modern  agriculture,
withont reference to the chemical composition and. physical
properties of the soil.—to drainage amd rotation of erops.

10.. It is true that existing. information respecting .the rela-
tions of.marine life to temperature; food. and. different zones.
of depthiin the sea, is still very, impertect, vet. what:is known,
not only outlines the direction which must be.taken; in all. en..
quiries.into the Deep Sea Fisheries, but it satisiactorily. dis-.
pro»:és much that. has.hitherto heen the basis ofi argument and:
of' action on.this comprehensive subject.

11;  T'he.broad relation.of :0ur commercial. food: fishes—the
Cad,:the Herring and the Mackerel —to-the:temperature-of the-
medium in which they live, is clear and beyond dispute.. M- Cold:
waten.sensiare necessary. to- their - existence: in, .numbers suffi-

1. Inaherep nt of the.United States, Commissioner. of Fish and. Pishwies.
£ 18712, the fLllawiig g0 anplizal limits of these fishare given in a
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cient ‘to hecome objeets ‘of  commercial importance. - Warin
water seas, such ‘as the Gulf Stream, are wholly unsuited 2o
their habits and “inerease.  No one would expect ever to'see
the Avetic hare successtully acclimated in the pampas of . South
America;. or the - graceful tropic Lind sweeping through the
frigid atmosphere of the North Atlantic.  We have, therefore,
a well defined geographical question to answer at the outset,
namely, the boundaries and area of the seas suitable for. the
feeding grounds and home of our commerciul deep sea fishes, a
question which. brings us at once to the geographical limits of
the Gulf Streamn, on the coasts of North America, and. the. area
occupied by the Liubrador Current, which lies between it and the
coast line. In other words, we require to know the relative
area ind character of the great feeding grounds of our-commer-
cial sea fishes subtending the coasts of the United. States and of the
British American Provinces. Continued and surprising pro-
ductiveness, within certain limits, where almost every square
mile has been anuually fished for more than two centuries,
with not unfavorable results during an average of years, is re-
presented by some of the fishing. gronnds in the Straits of Belle
Isle, where un ice-cold current is not only maintained all the year
round, but where ice is to be met with in abundance near at

hand during every month of the year.

12. According to the Charts published by the United States
Const Survey, the area of coastal waters north of Cape Hat-
teras, within the hundred fathom line of soundings, does not
exceed 45,000 square miles. The area embraced within the
limits of a similar line of soundings in the seas off the British
American coasts excecds, according to the Admiralty charts,
1wo hundred thousand square miles. These are seas rarely in-
vaded, except at taeir extreme Southern edges, by the Northern
surfuce How of the Gulf Stream,) and are especially adapted,
from their low. temperaiure, to be the homes of the commercial
food fishes named. They are seas teeming with that kind of
marine life which serves as food for bottom feeders. such as the
Cod, or for surface feeders, such as the Herring and Mackerel.

The hundred fathom curve of soundings is bounded more
ar less closely off the coasts of the United States.by:. the heated
waters of the Gulf Stream, and the area of culd waters during
the summer months is greatly invaded by its surface swing to-
wards the shores. The hundred fathom curve of soundings in
British American waters is invaded only on its outer edge in a
few places along the Coasts of Nova Seotia and the Southern
vdge of the Grand Banks of Newloundland. All within these
limits and lying to the North, West and North-East in a limit-
less sea of cold water, covering, Be_\'ond the hundred fithom
curve of soundings, many hundreds of thousands of square miles.
It is the home of those minute.forms of marine life which are,
indirectly, the sole known source of the food, not only of our
commercial fishes, but of most, if not all cold water inhabitants
of the decp sea.

*.Catalogte of the Fizhes of the East Cua~t of North Ameriea,” by Theodore
Gill:— ’

Scomber Scombrus—Mackerel—Greenlund to Cape Iatteras,

Fudus Morriea--Common Cod Fish—1%lar Reaions to Cupe Hatteras.

Clupea Iarengus —English Herring--Ialar Regions to Cape Coil.

See alao un article entitled “Aceonnt of the Fisheries and Seal Hunting
in the White Sea, the Arctic Ocean, and the Caspian Sen,” by Alexander
Schultz. Report for 1874-5.

1. See Dr A, Petormann’s Mittheilungen, 1870. Chart of the Gulf Stream in
Summer, (July): showing the distrilution of the Marine Isothermals.
AlsoyChart of the Gulf Strenm -in Winter, showing the ‘distrilmtion of the
Marine Isothermals in January. (1570). * Also Admimmlty Chart,
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T'he United States Cold \Water area is but a thin projecting
wedge thrusting itself between the land and the Gulf Stream to-
wards the south-west; and it derives much of its wealth of cold
water marine life from the scas Iving adjucent to, and to the
north of British America, and partly washing its north-eastern
shores. '

Whatever source of food exists in the northern Arctic and
Sub- Arctic waters on the North American coast, must drift
with the current past the British American coast line, to the
waters off the United States, or be carried bencath the Gulf
Stream itself (499). : -

13. Butit is in relation to coast line and the immense
area of shallow waters, commande: Dy the coast line,—the breed-

-ing ground a vast variety of marine forms which become the
-food .of the commercial fishes,—that the contrast between the

feeding and reproducing areas in British Awmerican and United
States waters, stands out in the most striking disproportion.
The length of caast line in the United States north of Cape
Hatteras is about 1070 geographical miles.  The length of the
British American Coast line is— . -
- : Miles.
Of Newloundland ..oov. ivviiiiiiiiiiinneee. .. 2000
Of Labrador as far as Nain, not including the deep indents
OF FOrds. . vierennarieer conenaeaeeenanas 360
New Brunswick.........oia coiiiaiaaiiaenee B45
Nova Seotlite e v cvriniiiieeiiiniieneennaenaaa. 1170
LT PP B {11

————an

g 1YY DO S5 1
The greater portion of this coust line is rocky, barren, and in-
capable of scttlement.  There, the sea frouts a thinly seitled
and to a great extent, a desert conntry, but as a necessary
sequence to this. the natural wealth of the seais preserved
from diminntion, the rivers, for the most part, from impussible
dams, and the shore tisheries are rarely subject to speedy decline
trom engines of destraction, such us hive, jornly ‘with the Blue
fish, injured the Sex fishieries of the United States. .
This enormous length of coust line bordering British
American waters confronts in a great measure the spawning
grounds of the herring. the. mackerel, to a cerlain extent of the
cod, and tu an immense extent thase of smaller fish which serve as
fish food. No doubt each of the species of fish ahove cuumerated
spawns also in deep water and in the open sea, in some cuses
remote from land, but lurge schuols spawn in known localities
in the vicinity of the coast, and it is this feature which draws
to the coastul waters the schools of cod in pursuit of their natural
fond. ‘There are two, as will be hereafter enumerated, other
species of fish such as the Capelin,'™? which habitually approach
the coast to spawn, in the cold waters of British American seas,
but which are not tound in the coastul waters of the United
States. There are no other fish knuown which approach the shores
in such infinite numbers as the Capelin. in the slmost ice-cold
waters of British North America, Greenland. and the Northern
Coasts of Norway in Europe ; and these innumerable losts are
generally followed, through sometimes preceded, by schouls of
Cod, which find in them their natural food during the early sum-
met wonths, and probubly prey on them during the wiater
months in the deep warters nearest to the coast line. ),

*See Appendix to this Chapter, .\'n: I.

1. Mallotus Villosus—Capelin,  Palar Reions to Nova Scotin.  Thewl-re
(il . : .
Report of C. S. Commis-ion of Fish and Fishes, 1871-2. ynge 810,
2, The Finmark = Ladde,” or Capelin Cod Fishery, -
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- ‘14. The coldness of these northern waters not only
adapts them to the requirements of our commercial fishes
in regard to breeding grounds, and.an inexhaustable supply
of  food, ‘but it secures them from the destructive ravages
of certain predacious fishes, which-according to the testimony
of the. United States Commissioner of Fish and Fisheries,
have largely assisted in destroying the food fishes in the
coastal waters of the United States.. '« The decrease of the
tish may be considered as due to the combined action of the
fish-pounds or weirs and the Blue fish ; .the former destroying
a very large percentage of the spawning fish before they have
deposited their eggs, and. the latter .innumerable numbers of
voung fish, alter they hrve passed the ordivaty perils of im-}
maturity.” [ According to the same distinguished authority,
* There is no paraliel in point of destructiveness to the Blue-fish
amonyg the marine species on our (the Ulited States) cousts.” 12
It is a warm water, wandering fish, visiting the northern coastal
waters of the United States only when they are warmed by the
sun's rays in the early summer.  As the winter upproaches they
ieturn to the South.  In this respect they differ fiom the Cod,
the Herring and the Mackerel, which fish, contrary 10 popular
and long prevailing views, have their winter homes thro-ghout
British American Seas, as_well as on the coast of the northern
United Stutes  Its influence on the Mackerel Schools which
trequent United States waters farther to the south thancither the
Cad or the Herring, ean not but be very detrimental. sinee voung
Muckerel are found in the stomachs of this most. destructive
fish; and being largely a surface feeder. its ravages are mostly
directed against other surface feeders, in the decp sea as well us
in shallow water, on which it preys. ‘L'he Sea Herring, (Llupec
Harengus) although o surfuce feeder, is not included in the
list of fishes destroved by the Blue-fish, because its habitat does
not extend below Cape Cod, nor does the Bluc-fish reach to
where the Herring is most abuudant. 81 Mr. Commissioner
Baird in his e\h.lmtwe Report on the Blue-fish (page 242)
estimates thut the number of Blue-fish on the coasts of the
United Srates during the years 1871-2, at about one thonsand
millions, and the number ot pounds weight of fish they consum-
ed during an average stay of 120 days amounted daily to 2,500,-
000.000, or equal to three hundred thousand million pounds for
the season, fpage 242). The Commissioner well states that in
whatever light we may view the estimates made of the destruc-
tive ravages of the Blueish, *“ there still remains an appalling
agaregate of destruction.”

15. The Blue Tish is not known within the limits of
British American waters. Happily its appearance on the coast
of the United States in numbers so great and destructive, is
calamity which appears to occur periodically only, and continues
for a limited number of years ; but the bare fact that the coastal
Fisheries of the United States are subject to the periodical in:
cursion of a powerful and destructive enemy of the food tishes
like the Blue Fish, which literally sweeps the coastal waters dur-
ing the time of its invasion, vastly diminishes the value of those
coastal waters for the deep sea fisheries which lic at the base of
commercial cnterprise.  The Blue Fish in United States waters
is a substitate for these commereial fishes, it is consumed to an

S 1. Page XXXIX, Report of the United Slatca (,unmuwoner of IPish and
Fisheries.”

2, Ibid. page 241,

3. See page 235, of the Raport of the U, S. Cammissioner of Fish and Vish-
eries 1871-73, fnr a full account of the habits anid rvages of the Blue-fish.
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immense extent in a fresh state, but it is not suited for exporta-
tion to foreign markets, and while it destroys the special industry
which relates to one branch of the Deep Sca Fisheries, it gives rise
to another indnstry in the catch of these fish and their sale as fresh
fish, of a purely local character, which is carried on as far south us
the Carolinas and Georgia, and far south of the 39th parallel, or
the limits assigned to British American Fishermen under the
Fishery Clauses of the L'reaty ot Washington, or three degrees
less than were enjoyed under the Reciprocity Treaty. [n the
early winter months the Blue Fish is tuken in immense numbers
for the northern markets on the shores of North Carolina,
“ where from Nag’s Head, in Currituck County, 10 Cape Look-
out., there i3 a very extensive fishery prosecnted, which fur-
nishes Blue Fish for the northein markets,” (page 236, Com-
missioner Buird’s Report for 1871-72:. From all participa-
tion in this Souther Fishery, the British American Fisherman
is debarred hy the limiting clauses of the Tiemty. It is thus,
that while directly destroving or greatly injuring the cold water
fisherics on the northern coasts of the United States. and indi-
vectly, diminishing the fish fry which seive as food for the
Commercial Fishes, the Cod and the Mackerel, the fact of its
heing a warm water migratory fHsh, secking a winter home on
the coasts of the Southern States of the Union, and giving rise io
a great industry there. in which British American fishermen
cannot participate, the Blue fish, notwithstanding its ravages, is
a verv impartant source of wealth to the United States, and to
such a degree is its importance recognized, that the United States
Commissioner of Fisheries officially declyres that ¢ there are no
measures at onr command for destroying the Blue fish, nor
would it be desirable to do this, in view of their value as wn ar-
ticle of foold ™ (Page NXNXIX—Report of Commissioner of
Fish and Fisheries, 1871.72)

16, Besides the winter pursnit of the Anadromous Fishes in
this forbidden ground. the Gloucester Fishermen, as soon as their
codtishing is over on the Georges” Baunks, prepare in Apiil for
the Mackerel fishery, and go as far south as Virginia, gradoally
working their way north casterly towards the waters of Rhode
Istahd and mmketing their carch for the most pt in New
York, ()

‘T'he history of 2 vear’s work of a Glonces'er Fishing Crafi,
may be thus bricfly summed up:  She may start from Glouces-
ter on the first of December for Fortune Bay, Newfoundiand,
and take in u cargo of frozen [lerring, which she purchases at a
merely nominal price from the fishermen of Fortune Bay. She
arrives home in Februmy, and refits at once for the Georges®
Bank fishery 5 retirns will full fare in April, vefits, and starts
for waters south of the 39th parallel and engages in the Mack-
erel fishery, fishing north-casterly. ¢ 'The number of Gloucester
vessels finding emplovment in the Mackervel fishery in 1275
was 180, of these, 43 made southern trips. 117 fished off shore,
and 38 visited the Bay St. Lawrence.”  «Six hundred and
cighteen fares were received, 133 from the South, 425 from off
shore, and 50 from the Bay.” € Returning from the South
the Gloucester vessel may again refit and start for the Newlound-
land Cod Fisherv, getting her Bait from the Newfoundland
coast.  If snccessful, she returns to Gloucester, and may again
refit and go once more into Southern Waters, and continue her
calling throughout the entire winter, and pursne it without in-
terruption from vear to year, as a natural result of the advan-

1. The Fisheries of Glongester, hy Proctor Brathers,
2 Hhisl,
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tagre she enjoys of heing abie to sail :wheresoever.- the prospects
of remunerative fares arc-most. encouraging, - without regard: 10
“parallels of latitude, or the fear of -passing forbidden boundaries.

17. It is admitted that the Blue Fish jointly with - the
“engines of destruction used by-man, hasin a large measwe
ruined the coastal fisheries of the United States. ** The decrease
-of the fish may be considered as due to the combined action of
“fish pounds, or wiers, and the Blue fish, the former: de-
stroyving a very large per centage of the spawning fish before
they have deposited their egys, and the latter devouriug int-
mense numbers of yvoung fish after they have passed the ordin-
“ary perils of immuturity.”  But the Blue fish in its summer
migration appears to leave the waters which lie south of the
3Yth parallel free from its depredations. ‘These waters furnish
an immense amount ot fish food, measured’by tens of millions
pounds annually, and to them the limiting clanse of the
Treaty ot Washington, closes the door. So that while the
Maine Fisherman can pursue his calling 'in Northern waters
during the summer months, and Southern waters during the
winter months, the British Americun Fishermen is limited to
cold Northern waters during the whole vear.

15. The tollowing quantities of fish were mspcuod in

Washington market during 1873-4 and ’5 :
Lhs,

Inspected in 1873 M. oo L oaeesooL. 8,548,851
- SI8TH e i e el 10,827,967
g “I8TH. .. . iieaeeeeal. 1,002,049

The diminution of Herring and -Shad was the most note-
-worthy fearure in relation to the relative abundance of the fish
in each year, but the most important fact to the British Ameri-
can Fisherman is that nearly all rhese fish, if not all, were taken
South of the 3%th parallel, and chiefly from the Potomac and
Chesapeake Bay.  In these extensive coast fisheries all British
Fishermen are debarred from participating by L'reaty.

‘The United States fresh fish trade, including ouly such pro-
ducts of the coast fisheries as are brought in by vessels making
entry at the Customs Houses, is not only enormous in magni-
tude, but a large proportion comes from Southern waters and
is taken where British American vessels are forbidden to go.
‘The statement derives force from the fact that it the quarterly
entries at the Customs louses are examined, it wili be found
that the product of the six winter months is double the product
of the six summer months  ‘T'hus, taking the imports recorded
during the year 1873-74, the following are the rclative pro-
portions :— W1
Fresh fish (not Shell fish) entered during the six

winter months :
September 30th, 1873, to Dec. 31st, 1873,. . ..18,205,900 [bs.
December 31st, 1373, to March 31st, 1874,... 3,040,600 *

"Total fresh fish during six winter months, 21,246,500 1bs.
Fresh fish (not shell fish) enteled during the six
summer mouths :
June 30th. 1873, to Sep. 30th, 1873,........ 3,
March 31st, 1874, to June 30th, 1874,....... 7

148,466 «
982,700
Total fresh fish during six summer months, 10,551,166 1bs.
Total yearly imports of fresh fish during the
year 1878-T4,. ... iiieal.., .....ol,777,666 Ibs.
or 14,186 tons. - '

1. Seo “Annunl Record of Science and Industry” FEdited by Spencer
F. Baird, U. & Commissioner of Fish and Pisheries, ’

Monthly Reports.
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19.- In another and subscquent report (1872-73) the United
States Commissioner of Fish and Fisheries refers to his ¢ cou-
clusions as to decrense of Cod-fisheries on the New Eungland
Coast,” and prefaces his remarks with the statement that * of
all the various fisheries formerly prosecuted dircctly off the
coust of New England, north of Cupe Cod, the depreciation in
that of the Cud appears to be of the greatest economical im-
portance.”  (Page xi.  Report of 1872-75.) "Lhe canse of the
destruction of the Cod fisheries is stated in substance to be as fol-
lows : The construction of impassable dams across rivers has
prevented the alewives, the shad and the salmon from ascending
and deposizing their spawn. The result has been the almost ex-
termination of these fish on the New Englind Coast.  Lle
“Cod formerly approached the shore to feed on the young fry.
but there being now no voung {rv to feed on, the Cod have
been stuved off the coast, and thus oune important fishery
ruined, )

Similar statements are made in a lever addressed by Com-
missioner Baird in 1872, to E. M. Stillweii. one of the Com-
missioners of . Fisheries of Maine, U, 5.

These important statements and conclusions are elaborated
and confirmed by the Maine Commissioners in their report for
that vear, and reproduced with additioual force in the Eighth Re-
port of the Fishery Commissionets for the same State in 1874,

So great has heen the ruin oceusioned by the mill-dams
barring the upward voute of the Anadromous fishes, that Pro-
fessor Baird savs: * Whatever may be the importance of in-
creasing the supply of Silmon, it is trifling compared  with the
restoration of our exhausted fJod fisheries; and should these be
hronghit back to their original condition, we shall find within
short time, an increase of wealth on vur shores, the: amount of
which it would be ditficalt to calenlate.™ € Bat there is no
effectunl remedy for this condition of things, in consequence of
the powerful lumbering and munaficturing interests of New
Hampshire and Massachusetts )

20 . Here then we have three poient and suffizient canses
assigned by the United States Commissioner of Fisheries for the
decline and exhanstion of the Deep Sea and Coastal Visheries
within United Srates waters:

I. "T'he Blue Fish.
I, T'he ponneds, weirs and other engines of des-
truction.
LI The barring of Rivers.

"To these may be added o fourth, namezly, the limited wold
weler seet arer subtending the Costs v the United Stales
(54 )

The Blue Fish, it is admitted, it is not desirable 10 destroy,
for it is a valuable article of summer and winter food.

The obstructive barring and polation of Rivers can not be
remedied except duaring a long lapse of years, owing to the oppo-
sition of powerful mamnufacturing and  Inmbering  interests.
Some of the pounds und weirs have been removed to British
Awmerican waters, where, unless they were suitably controlted,
they would prodace similar elfects to those existing in the
coastal waters of the United States, but in o measure determined by
the injudicious and uncontrolled use of these fishing engines.

21.  In British American seas the present condition of the
coastal waters, in relation to our commercial food fishes, 1s en-

1o Page xii. Report of Commizsimer of Fish and Fisheries, 1572-70,
2 Report 18723, Page XIV,
3. UWid, Page XI1.
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tirely different. ."The Blue Fish is unknown. 'The rivers are
each and all under the control of ‘the central Government, with
the exception of those inthe colony of Newfoundland. There
are no powerful manufacturing.or lumbering interests, which
prevent the construction of suitable tish ways. ‘The coast line is
thinly settled, - very much of it is barren, incapable of settle-
ment, and is five times as long as that of the United States. The
cold coastal water feding grounds of the commerciul fishes are
four times us great, and, with the exception of a few isolated
cascs, these coastal waters are not seriously injured or impaired
by engines of destruction, under the present system of organized
protection, which has existed for sowme years past. But, what
is of far greater consequence, they lie to the South of the vast
marine arex which is the great munufactory und storchouse of
the food of our cold water marine life .Whatever, too, of this
foud supply reaches the thin wedge-shaped area off the United
States, must. pass through seas confronting British American
coust lines.

22, At the first blush it mwht appear that these distine-
tions were of minor importance ; that the swift and agile inhab-
itants of our seas would pass buckwurds and forwards, for in-
stance, from the bauks of Newfoundland to Cape Cod, and from
Cape Cod to the Grand Banks again, with constant and unde-
viating regualarity.  Indeed, it might be urged that the very de-
pletion of the waters at the thin end of the wedge on the
United States coast, would be periodically supplicd from the
broml base on British Awerican shores, and a better climate and
a longer fishing vear were the advantages enjoved by the United
Stutes, owing to geographical position. Bur here steps in »
principle, elaborated and defended by the United States Com-
missioner of Fish and Fisheries, which, of itself, and withont
aned assistance from other independeat considerations, wholl\
disproves this view.

“In all discussions und considerations,” writes the
United States Commissioner of Fish and Fisheries, (' +¢ in regard
to the sca fisheries, ouc important principle shonld be carefully
borue in mind, and that is, that every fish that spawns on or
near the shoies has a definite relationship to n puticular area of

. sca-bottom ; or, in other words, that, as far as we can judge
. from experiment and observation, every fish returns, as wearly

as possible, 10 its own birth-place, to exercise the function of re-

“ production, and continues to do »o, year after vear, during the

whole period of its existence.”  And again—** A second law,
equally positive, with a great variety of fish, is that thes pass
from their spawning grounds to the sea by the shortest route
that will tuke them out into the deeper waters, where they
spend the wiuter ; and that coming and going to and from a
given locality, they follow a determinate and definite line of
igration.”

23. It follows, from a recognition of these principles,
that if we know the geographical position and the aguregate
area of the breeding grounds of different species of ﬁsh, we are
in a great measure acquainted with the geographiczl position of
their winter homes. Weare uble to form a well-defined opinion
respectm" the relative numbers which do or may visit any nar-
ticular length of coast line, and the relative facilities offered by
different coast lines and coastal waters, not only for the repro-
;!uction and maintenance of the species, but for the annual catch of
such specics in remunerative quantities for commercial purposes.

1. Page xxviii. —Repirt of Commissioner of Fish and Fisheries, 1571-72
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Iu effect, this opinion, ouce correctly framed, would deter.
mine the 1elative values of British American and United States
Sea Fisheries

24. But at the outset of this enquiry we are confront-
.ed with views and statements relating to the habits of our com-
mercial sea fishes which are not only opposed to fuct, but. to the
last degree prejudicial to -« fair and unbiased statement of the
case. ‘The Cod, for instance, is said to migrate from the ‘Grand
Banks in American Seas during the winter months, and to pro-
ceed to the Fiords of Norway, via [celand, for the purpose of
spawning, returning in the spring to the coasts of Nurth Amer-
ica. ‘I'his remarkable statement is embodicd in a letter -
dressed by Commissioner Bai:d 1o the: Fishery Commissioner
for the State of Maine, befure relerred to, and printed isin the
report for 1874, without comment or contradiction. (See Ap-
pendix I Chap. 11.) It is not to be supposed that the ** United
.Stutes Commissioner of Fish and Fisheries™ endorses this state.
ment, but merely there refers to it as a popular and widespread
.opinion which hud net been successfully controverted. -

But if not controverted in the clearest manner, the presence
of this fish at any puticular put of the British Awerican
Coust, might Le regarded as an accident of migration, and liable
.to be greatly inHaenced by many contingeucies, such as dlﬂel-
ence in the seasons, the presence of ice. Xec.

The anvaction which draws the Col to the Grand Banks of
Newfoundland is suid to he the numerous schools of herring-
and other wundering tish which frequent those Banks in the
spring of the vear. ‘The Mackerel ix stated by some to be
-equally migratory in its movements, and 10 wander only during
suunner into British American Seas, returning during the win-
ter into waters off the Coast of the United States. ‘These
opinions are .so engrafted into men’s minds, that nothing less
than a stict record of contrary fact will subvert them, aud
give place to eorrect views of the habits and relations of these
fish.  This is « first step necessary to a true exposition of the
wealth of British American waters. aud an acknowledgment
that thev are the great storchouse of our fish supplics, and the
real and only wainstay of the Deep Sea Fishery [ndustries both
ot British North Ameiica and of the United States.

Such a record of fact will establish, too, the principic enun-
ciated by the United States Commissioner of Fish and Ficher-
eries, and show that the homes of the great majority of the
deep sea commercinl fishes are in the vicinity ot the coasts of
those cold water seas which wash the extended shores or Brit-
ish America. '

When to this record there is -added a correct view of the
spawning habits of most of " eur commercial sea fisle, joined to
a brief exposition of the physics of our seas, it will follow as
i necessary deduction, thar along the whole flow of the Labra-
dor enrrent, from H :udson’s Straits to the coast of Mussachu-
setts. the natural vepeopling of depleted waters goes on from
North towards the South, and is uitimately limited and governed
in all its details by the surface Southerly movement of the
Labrador current, which is. at the same time, the chief instru-
meut by which the fish life i< diffused, sustained and cither
directly vr indirectly fed, on the entire \’onh American - Const
where its cold waters prevail.

'he Tofoten Cod Fisheries have long been celebmted for
the extraordinary gathering of Cod fish there during the winter
for the purposes of spawning, and the view is alsv widely enter-
tained that here alone is the spawning ground for Cod on the
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Norwegian coast. The true statement of the case, however, is
widely different. The Cod spawn all along the twelve hundred
miles of the coast of Norway, confronting the ocean, just as the
American Cod spawn at dificrent periods of the vear all along
the North American coast, from Labridor to Mussachusetts.
In Professor Sars’ report for 1870, this extraordinary delusion
with regard to the habits of the Cod is noticed at length, and
the views of that distinguished Icthyologist are of such weight,
and their bearing of such importance in relation to the whole
subject, that a translation of his remarks will be acceptable :—
(12« Regarding the occurrence of the winter Cod in general,
I have already, in my first report, given it as my opinion that
the same does not only-visit some certain parts of our coasts for
the purpose nf spawning, but that in, all probability, they press
forward at the same time under the land along the whole of our
coast, north and west, and that the reputation which the Lofo-
ten Fishery has so long had, is more particularly owing to the
peculiar orographic formation of its groups of Islands, stretched
far out into the sea like a werlge or tongue of land, than to an
unusual richness in fish of the outer sca.

 Everywhere where, at the time the Lofoten fishery ceases,
trials have been made at the Fish-places lying against the ocean
swell, the winter Cod has also been observed, and likewise, in
later times, several formerly little noticed ﬁsh-grouudé have
turned up, where even an unusually rich winter fishing might
have been carried on. -

*The information I obtained at Bodo seems likewise to point
to the fact that innumerable quantities of fish do also here
spawn outside the reefs every year. Iu general, where the
« Smaagjed ” (voung of the winter cod, 1} year old) is met
with in quantity under the land, we may with certainty reckon
on that likewise their ancestors, the winter cod, will show them-
selves at a certain time in the chanuels, at all events, at the
outer fish places, lying in the ocean swell, for the purpose of
spawning. '

*I am convinced that many stations well adapted for Skrei-
fishing (cod fishing) are now lying as good as idle, 2 thing
which is_essentially owing toadhering so obstinatcly to old wuys
and usages, which forms so conspicuous a feature in the North-
lander’s character.” 9

1. The writer is imlebted to Herr Verkruzen, member of the Malucozoo-
lugrical Socicty, at Frankfort on Main, for the transiation from Norwegian
of Prof. G. 0. Sars* Reports for the year 1S70 1o 1S74.

2, Rept to the llome Department, by Dr G. 0. Sars, on the Practieal
and Scientilic investigations respecting the Cod Fisheries on tha Lofoten,
. from 1870 to I873. Christinna, 1574.



14

CHAPTER 11

THE CODL.
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on the Labrador; t., Atlantic Const of Nova Scotia: M., Bay of Fandy
~. Newfouudland ; ., Table of dutes of first appearance--North East coast
of Newfounland—Gulf coast of Newfounland—Strait of Belle Isle; Atlan-
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2. Neeessity for carreet information respecting the spawning habits of
fizh : 27. Sars on the spuwning habits of the Cud; 25, The spawning of all
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31, The spawning of different species of tish: 32, Tur SpawsiNG oF THE
Con; 33, $ymwaing in the Stmits of Belle Isle: 34, Exportation of Cod Roes
and period of Coil spawning s 33, Customs Retarns ; 36, Suuth share of New-
fanndland—the Baltow : 37, ‘The Strits of Bella Isle ; 33, Spawning of the
Cul in various parts of Newfoundinnd shoves (seanlyo 34); 34, Season fur
~spawning in the Gulf of 8t. Lawreace ; 4, Season on the atlintic eoast of
Nova Seotin : 41, Season un the Atlaptic coast of the United States ; 42,
Winter ishinyg for Cod 5 43, C nelusions from previous stitements —The im-
prrtanes of the Col tisheries—The Bultow prejudiciul,

APPENDIX TO CHAPTER 11,

1. Letter from the * United States Commissionter of Fish and Fisheries
on the dimination of the fond fishes on the east of New Eagland, and espe-
cially of Maine.

11, Extract fr.m the Report of '€ W, Whiteaves on Deep Sen Dredging in
the Gulf ot St. Lawrence.

I Spuwning of the Corl in British watera,

IV, 1n Nurwegian wnters,

V. - Siatistien] memormndum on Canadinn fisheries”

VI, Papatation of Atlanic States, and of Briti-h Ameriea’s Maritime
Provineces.

VI Tie Defileurs.

VIl Sunisties of the tisheries of different nations:

Ao NEWFOUNDLAND— )

a. State of the Newfnundlawl fishery Trom 1639 ta 1792,

b, Statistics of tisheries in 1763.

¢, lohabitants and fishervies from 1699 10 1792,

o Labwador eateh in 1520,

v Expaets from Labrador in 1832,

f. Exports feom Newfountlond and Lalandor feom 1716 t0
1875.

B, FriENch NewrovSprLaxp Fisuinigs—

a. Statistics from 17611892, also 1826 to 18§57,

. Statisties of the Shore and Bank fisheries, separate,

¢, irench Cul tisheries in all parts of the workl,

. Of Newrosumdlnt Bunk and Shore tishery.

v. Small vesanls employed at St Pleere an:l Miguelon in 1867,

f.  French fisheries in 1852,

. Vestels nmuloyed by the French from 1887 to 1374, in-

clisive.
€. Freach and English Newfoundiand fisheries compared in
1765,

D, Agureonte vatlue of French tisheries in 1871-72,

K. Cad fish exported from st. Pierve anid Miguelon, from 1838
to 1865, inclnsive.

1. Newegian tisheries in 18738,

Gi.  United Starestisheries,

25. ‘l'o those who are not familiar with the extent of the
industry implied by the term ¢“North American Cod-fisheries,”
some insight into it* magnitude and importance may be gath-
ered from the fact that there are annually taken from North
American waters about one hundred and fifty millions of cod-
fish. This is assuming that the number of fish required to
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make one quintal of dried fish averages forty. On the Labra-
dor it often exceed one hundred to the quintal, on the Banks
it often falls much below forty to the quintal. But taking the
entire number caught, small and great, one hundied and fifty
toe onc hundred and seventy-five millions of fish each year,
would be a fair representation of the aggregate catch, which is

thus apportioned :
“PP Quintals,

Dominion of Canada @) . ieves vrvrreeeneess os..1,000,000
Newfoundland, includ ng Labrador ®)..........0n 1,2¢0,000
Newfoundland and Labrador, home consumption, one

quintal per inhabitant. .....c.cieieii et 170,000
French esports from the Bank Fishery and the Shore

Fishery ®h e iii it iiieiiornen vanenn 500,000
United States 8. o oo veverrinenesareascaseses. 150,000

Total quimalg, or 185,000 tons of codfish ¢-....3,700,000

In Norway, the Lofoten catch of 1873 yielded 12,000,000
fish, cured and prepared as Clipfish, @ and producing 360,000,
quintals, which would be at the rate of 32 fish to the quiptulf
'T'he aggregate catch of the Lofoten Cod fisheries averages about
20,000,000 fish, and the entire Norwegian catch of Cod in
1873—a very good vear—reached 46,000,000 fish, valued at
nearly $3,000,000, The North American catch, of 3,700,000
quintals, at $4 a quintal, would amount to $14,800,000. An
industry so enormous in its extent, so varied in its character,
and so far-reaching in its influence on maritime pre-eminence,
well deserves that some consideration should be given to the
life history of the creature upun whose numbers and habits it
is altogether dependent.i¥

So far from the American Codfish possessing the marvellous
migratory characteristics imputed to this, the tirst in import-
ance amoug our sca fishes, it is essentially a ¢ home fish,” winter-
ing near our shores, spawning near our shores, and spending
its life in traversing a comparatively limited arex in search of
food. It is taken on the coast of North America during every
month of the vear. When the Norwegians are pursuing their’
annual catch of what is termed there * The Winter Cod,” the
Newfoundlanders on the South coast of their Island are taking
the same species of fish the winter through.

When the coasts of Finmark are thronged with fishermen
catching their fares of the “ Lodde ™ or summer Cod, the
shores of North-east Newfoundland and the eutire shore of the
Gulf of St. Lawrence are alive with fishermen, successfully cap-
turing the same variety of fish in British American waters; and
when the Russizn on the Murmanian coast is laying in his
winter stock of Cod, and accuwmulating a large overplus for a
forcign market, the Newfoundlander and the Labradorian are se-
curing full fares as far as the Moravian Missionary Stations,

1. Deduced from Tablez prepared hy the Deputy Minister of Agvicnlture
(1. ¢, Tache), showing the Statisties of eatch mmd adding local consumption.

2, Deduced from exports during 1869 o 1875, inclusive,

3. The French Newfoundland Codtishery pwoduced, in 1872, 10,500,000
franes ; in 1871, 8,300,000 francs, At 20 francz a quintal this would yield
about 500,000 (uintalz. (Ske Appesdis,)

4. Mean of 1870, 339,982 quintals, and 1874, 930,732 quintals.  Vide
**Cen<us"and * Monthly Reports.”

5. Sce Statisties of the Cod Fishery at end of this Chapter.
6. The Stockfish are dried in the air, without salt. and ave as hard as a
Lioard.
The Clipfish aro salted and dried in the same maoner as the Newfound-
land shore-curedd Codl.
7. See Appendix I, at the end of this Chapter, for Statistics uf the Nor~
wegian Cod Fisheries.
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Okak, and Nain.  So also in the North Seq, and -on the coast
of. the Bnu:.h Ia]La, .uound the lmuc Islands, all along Tce-
l.mlu. shorgs, on the South coiws: of Greeulund, off, Arksup
Fiord, away .up North to the Torske Banks and down the At-
lautic coast of America over the Gn,ml Bmks and_as far as,
and even bc)ongl St.._ Geurge's Shoal, the Cod is t_.n},qn simultan-
cously and in great. abundance.

Local variations of days and even weeks oceur in a coast
line, or streteh of shallow sea, of net more than a hundred
miles in length, but these arise from the one: grest leading
cause which guides the Cod in its approach to ‘known fecding
grounds on the coust, ar known banks at sea. This leading
cause is tenperature, which determines the movement toward
the coast of the various forms of marine life, on which the Cod
inhabiting difterent waters, is aceustomed to feed.

It is also the one great guide in determining the season for
spawning, which on the North American coast runs through
netrly alll i’ not quite all the months of the vear, and is regu-
Tated at different loculities by temperature, conjeintly with the
preseuce of jce.

The Cod canght on each streteh of coast line, within variable
but tolerably well-defined limits, are iNpiorxous to the, sea
area adjacent to the coast which they frequent. Thus, the winter
haunts of the Cod caught on the Northern Labrader are the
slopes ot the great range of outside Banks on that coast, -
The summer hannts of the *¢ winter cod™ 'cn'ugl'lt. on the coasts
of Norwayv during. the winter season, are on the slope of the
« Storcgg™ and its continnations, which lie seawards from_ the
Norwegian coast, following the cdge of the barrier separating
the ¢ Polar Deeps™ from the shallower coastal seas. ) The
seasonal movements of the Cod we reversed in these cases,
parposely introduced, but they afford a beautiful illustration of
the principles adopted and confirmed by™ Professor Baird, and
of the influence of marine climate on fish life.

The food which lures the eod to the shore at stated periods,
varies also_in different sens and st different periods of the year.
Ou the northern coasts of Norway, in Southern Greenland
waters, throughout the whole zoas: line of Newfoundland,
all along 1he south-west and north shore of the Gulf of St.
Luawrence. und far up the Labrador const, it is the Cuplin or
Lodde of the Norwegian and. Danes, which brings in the som-
mer voung cod. . llnou"hout the North Sca in Europe, on the
Altantic coast of the Buv.-.;h Isles, on the -\t,l'mu(_ coast, of
L\O\-.l Scotia and the United States, it is the Herring. | These
at the best, are_broad gencralizatious, but they ontlme the
movements of lhc Cod and the causes which lead them coast-
“.uds in dlﬂcxcm seas. remotely apart, and they dissipate the..
lded of that grand imaginary, migratory ‘movemnent, which has
found such wide spread favour,

The following details of the Fishing Seasons for Cod in
LUIOPL and America sufficiently establish the simultaneous
appearance of this fish in various seas belonging to the two con-
tinents.  Brief notices of the chavacter of some of the fisheries
for cod in distant waters are interspersed for future reference.

. $ee nutes ou the Northern Libmidor F ishing tirvund, hy the nathor of
tlns paper.  November, 1876,
2. Prof. . D, Sars.  The Norwegian North Sea Expedition.
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A. .
FISHING SEASON FOR COD-—EUROPE.’

BRITISH ISLES, 1)
Staithes (E. coast Eng.), November until March.
Great Grimsby (E. coast Eng.), October and November.
Orkneys (Kirkwall), Winter and Summer.
Shetland (Lerwick), Winter—>May until*August.
Dungarvan (Ircland), Christmas to end of March.
Currickfergus (Ireland), November until March.
‘I'enby- (Wales), November to February.
London (England), January to-May.
Dingle Ireland), South-west Coast, Christmus to August.
Stornaway (Hebrides), Winter and Spring.
Summer fishing on the English coast, ten to thirty miles
from land—July to October.
B. xowrn ska.
Dougger Bank—November to March or April.
Cromer Knoll—November to February.
Foula Bank—{ Between Foul Island and Coast of Zetland).
April until September.
ATLANTIC OCEAN.
Faroe Bunks—South-South-West of the Faroe Islands, April
until September. 121
* Hand-line” tishing for Cod commences in the coast or
*“home” waters in July, and is continued till ncar the end:of
October. *¢ This fishing is mostly carried on at from 10 to 30
miles from the coast, as the herrings at that time are approach-
ing the shore, and the cod follows them closely.” 9
[celand Ground—West Coast. Summer. ]

C. ROCKALL.

A bank 300 miles west of the outer Hebrides—Spring
and Suwmmer.

D. NoRway, (&)

LororEx.—January to the middle of April.

Romspar.—January to the middle of April.

Fixmank.—End of March to July.

The Lofoten Fish are full of Roe or Spawn, of which
31,000 barrels were taken in 1873. The Fish are supposed to
spawn in the Fiords. Romsdal Fiord is south of the Lofoten
group of Islands and the great ¢ West Fiord.” 'The Finmark
Cod Fish are much more rarely found with roes or spawn in
them. They are locally supposed to be the remnant of the
Schools which spawned around the Lofoten Islands iu the carly
part of the vear. But as they are much smaller than the Lofo-
ten fish, this must be a mistake. The Fiord tishery for Cod is
prosecuted all the year round, but less in summer than at any
other period.

E. THE WHITE SEA.
On the Murmanian Coast the Cod' Fisheries occupy about
5000 fishermen from April to August. )
F. DENMARK.

North-East Coast of Zealand, The Kattegat, Nymindegab,

1. Appendix to Report of the Comnsissiuners appuinted to- enquire into
the Sea Fisheries of the United Kingdom.

2. Haldsworth—Deup Sen fishing, p. 303,
3. Ibid, p. 146.

4.. In 1875 Iceland imported 9,000,000 1Us. of Klip fish (suited and dried
Cod) and 250,000 1by. or fisk (dried Cod.)

5. Comsular Reports, 1573,
G. M. A, Sehultz—Journal of the Dresden Geugraphical Society, 15731,
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Lym-fiord, Odense-tiord.  Season as in the Norwegian Fiords,
and on the Norwegian Consts.

From the foregoing statement (A) it appears that the Coul
tishery is earried vn at different parts of the coasts of the
British Isles during every month of the year.  The fish are
always present there, and as the tish are generally caught with
long lines or hand lines, whatever su ealled “mother,” or spawn-
ing fish are taken, must be captured by this means, as fow are
gathered in the trawl nets, and seining for Cod is not pursued.

G. ICELAND,

The large Cod remain, during the winter months, near to
this Island, and as on the coast of Norway, in Felruary and
Mareh approach the South coast to spawn ; the fishermen, ac-
cording to Vice-Consul Crowe, [ athirm that the divection of
the fish s from West and South.

The best tishings commence in the months stated above, at
and near the Vestinaurds Islands to Versterhorn, and  towards
the end of June or Leginning of July, the fishings begin
further round to the north,  * Cod is found in great numbers
in Faxebay as late as May, and in Beeitly Bay in June, anil
somewhat later along the coast to the northwest” =

In this respeet the Cod fisheries at Iecland resemble the
Cod fisheries on the Grand Bank of Newfoundiand and
towards Belle Isle and the Labrador.  The French “Defilenrs™
in the Gulf, “ folloering,” as is stated, the fish towands Belle
Isle. A similar apparvent change of quarters is observed on
the Norweginn coast.  After the Lofoten Fishery censes the
Finmark Fishery begins, and goes gradually further north
towards the White Sea.

But are these different * fishing<™ trae indications of the
movements of the fish.  There are 1easons for believing that
tae schools are distinet, and that their appearance on the coast
is the result of age and a scareh for fool.  Many of them
consist of young Cod which have not begun spawning.

In his veport, Consul Crowe expresses the following opin-
ion: = As the principal tishings begin on the Newfoundland
Banks, at the Faroe Ishinds, the Lottodens (Norway) and in
fecland abont the sime time, it is guite evident that the Iee-
Ll Cod is not a migratory tish, but a dweller in the vicinity
of the Island where it tinds its food—in summer out at sea,
in the other seasons near the land.” B1 He goes on to say that
* the winter and spring fishings give the large fat cold which
i< sold at the factories and trading ports, and afterwanls pre-
parei for export, while the smmner tishings only  produce the
small cod, coal fish, haddoek and halibut.”

Fishing by nets is only carricdd om in the south part of
Paxebay, between Skagen and Havaefjord, where the nets are
sunk, as the fish in these parts generally keep close to the
Lottom ; the fish taken by the net are different from those
caugit on the line, being more squat and plump, with smaller
lends” :

In- 1862, 1489 Larrels of Cod Roes wers exported from
Teeland.

The average export of Fish is as follows:

Ovdinary year.  Alumdant year.

CGiiptish, Ths. .. oo 0000 3,520,000 5,250,000
Stocktish, s oo 0o oL L LAS000 0 2,112,000

The French eateh, however, greatly execeds this annual
yiell  In 186G+ there were 260 vessels and 4337 men engaged

L. Report by Viee-Consul Crowe, on’ the Fisheries, Trade amd General
Peatitres of Teeland, 1865 aued 1806, )

2. i,

S Pagre 30, leefand, 1567,
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in the lecland Cod Fisheries. They take frequently 30,000
Cod per ship,[*1 and their annual catch was then estimated at
about 5,000,000 francs. In 1872 the French Iceland Codfishery
cmployed 252 vessels and yiclded about 6,400,000 franes worth
of fish, against 10,500,000 franes and 187 vessels representing
their Newfoundland Fishing industry.

: : ’ H. GREENLAND SEAS,

Greenland, Riscoll Bank, (67°—68° Lat. N.) May, June,
July and August.—(Sutherland, Arctic Regions, Pro. Geo. Soc.
1853.)

Bunk, (probably Viktori Gmund lat. 66—67.) In 1846,
two vessels took 29,405 cod from this Bank, many with the
Jigger or rasper, but most of them with hand lines in 15 to
40 fathows, 30 to 40 miles from land. The eatch was made
by 20 men in 28 days. Some of the tish weighed, when
dressed, GO 1bs.  In 1847 the fishing' was pursued from 23nl
June to 16th August, when 42,142 fish were eaught.  (British
Connmission, 1846, quoted by Perley.)

Torske Bank, near Sukkerstoppen (Lat. 6G3.30.)

Tallart Bank, (Lat. 62.)

"Holstenburg, (Lat. 67.) :

Arksut Fiord, (lat. 61) famous for Caplin. (Sir. C. Gie-
scckc.)

L DAVIS STRAITS.~—FAust Side.

This.water is also mentioned by Mr. Holdsworth, but the
locality is not given, probably the Viktori ground. In 1846
Mr. Hay, of Lerwick, sent some of his vessels there and had a
very suceesstul season.  The three foliowing years proved also
very good, but 1850, 1851, 1852 were very bad seasons, and no
more attepts were made until 1862, But the cod were
searee in that year, and the fishery was abandoned,

Comparing the vesults of the Davis Straits fishery with
the general results of the Newfoundland fishery of t,]u. snme
years, we have the following approximation.

DAVIS STRAITS. NEWFOUNDLAND,
IS4G, goodl. badl.
1847. - “
1848, - . medinn.
1S49). - very "‘0()(]
1850. had. «"oml
1831, o« mullum.
1852, bad.
1853, “ “
1854, ¢ very bad.

I DAVIES STRAIPS.— st Side. ,

Angust and September—Davis deseribies the schools of
Cudfish on the Coast between Latitudes 67 and 57 N., on the
Labrador, in the following language : * Coasting the shore to-
wards the South, we saw an ineredible number of bimds 3 hav-
ing divers fishermen aboord our barke, they all concluded that
there was a great skull of fish ; we, being unprovided of fish-
ing furniture, with a long spike nayle made a hooke and fast-
ened the same to one of onr sounding lines; lefore the baite
was changed we took more than fortic great Cods (September
7th, lab() .or near 300 years ago). lhc fish swimming so
abundantly thicke about our barke as is ineredible to l»u, re-
ported, of which, with a small portion of salt we had, we pre-
served some thirtie couple or thereabonts, and so returned for
England.” (Haklut ITI,, p. 120).

Da\'ls also saw the Cod in possession of the Esquimaux
who inhabit the land between Cape Raleigh and Cumberland
Strait.  (Quoted by Richardson. Fauna Am. Bor) It is not
improbable that the birds noticed by Davis were feeding on
Caplin or Herring, '

1. Conzul Crowe.
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K. MOVEMENTS OF THE COD 0N THE LABRADOR.®

The following tables show: the periods of first arrival and
last catch of Cod on the Newfoundland and . Labrador- consts.
In framing these tables the: writer has been earcful to eliminate
extreme seasons, for the Cod have been known to .approach
the shore during an exceptionally carly season, a fortnight or
three weeks sooner than during the average of yeams. Early
and late springs oceur in the movements of fish just-as irregu-
larly as in the movements of migratory birds, or in the leafing
and flowering of plants. The salmon and the cod gencrally
come within a week of one another, and the Eskimo of
Ukkasiksalik have a tradition that the salmon may always be
looked for on the day of the first spring tide after. the 16th
July. In 1875, a very late scason, codfish were not taken
before the 7th August at Ukkasiksalik (Lat. 55.52); in-1876
they came in on the 20th July, and this accords with the ex-
perience on other parts of the coast.

Tuble showing the upproximate mean date of . arrival, ween
dute of close of fishery and mean length of the fishing
sesvoe Jor Cod in Novth-Eostern Newfoundland,
Southern and Novtheyn Labwdor.

Lat. Lowality. of of close | of lixhing

arrival. ol fishery. | season.,

T;T[c:m date  Mean daze [Mean length
|
l

NEWFOUNDLAND,

47.30 |Conception Bay....... Ist June ! 20th Nov. |3

4320 [Bonavista Baw. ... L] 10th Pioth

48.30 |Notre Dame Bay.. ... 1 20tk = 1oth I

50 Cape St. John to Par. Pr.} 20th  ~ [ s > 13 days,

449.50 [White Bav.... . ......; 10th - Ist
51 Cape Rouge larbor.... .| 10th - Ist = I
51.30 {Cape Bauld to C.Ouion; 20th | 20th Oct. ! )

Oeer Fowr Degrees of Latitude,

SOUTHERN LABHADOR. | l
320 [Chatenu Bay......... 20th Jue ils‘.. Qctober] )
Batreans... .. oL 12th - - e e
54.30 ndian Harbor.. . 115k 5 ¢ 87 days.
54.56 Cape Nurrison.. .. .. [18th i )

Ocer Thiee Degrees of Latitude.

CONORTUEEN LABRADOR, |

5.9 (Adllik ..o 20t July  [1st O-fuber(

5512 Kypokok..... ....... Ath - . |

55.27 Hopedale . . .. .. eoe . 20th - - |

55.306 Double Istand Harbourd2nd -~

855.52 'Ukka-ik<alik .. ... ... 28th “ > a2 days.
56.30 Nain....oooooiie. ... 28th @ - |
H7.30°0kak.. . ....... . .. 28h - . |
H33vitlebron. ... .. o0 s06th Aug. [25th Sept. | |

A8 Lampson.. ..o oL Lo hsth 15th = J

Oeer Thyve wnd « Half Degrees of - Ladditade.

From this Table, imperfect as it is, we may deduce the fol-
lowinmyg law : - Over an area, extending northerly from Concep-
tion Bay for seven hundred niles, the eod approach the shore
about-one week later for every degree of latitude we advance
to the north.”

These tables show also that for a period of aliout forty days
the cod-tishery goes on simaltaneously during August and-
September, thronghout the length of a coast-line extending
froma latitude 47.30 to lat: 58.30; or more than seven hundred
statute iniles in one continuous line. -Hence it appears that
the migrations of the schools of this fish are merely from deep:

* See * Nutes on the Northern  Labrudor Fishing Grounds™ 1876, by the’
writer.
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water - winter feeding  grounds  to  the nearest coast,
and from the coast to the nearest deep water feeding
grounds again®* The coast migrations during the- summer
months appear to be of equally limited extent, and schools of
cod frequenting any particular coast, may be seid to be indi-
genous to it. :

ATraNTIC CoASTS OF Nova ScoTia AND Care BRETON ISLAND.

CAPE BRETON ISLAND.

20th February to 20th May [ on the coast near Ingonish.

St. Lawrence Bay—April and May, close in shore, ]

Cudl are commonly taken in the winter through holes in
the lee in Bras d'Or Lake. 1™

ATLANTIC COASTS OF NOVA SCOTIA.

Mareh to erd of November. Cod are often found in the
Halifax market in February. This year (1877) the writer pur-
chased at Windsor, N. S, a Cod 22 Ihs, in weight, which had
Leen brought from Halifax at the end of February.

“Of the Col family alone we know the winter quarters.
All winter long they are taken 10 to 15 iniles seaward in about
80 fathows soundings."—Dr. B. Gilpin, Trans. Nov. Scot. Inst.,
Nat. Sci., 1865-6G.

“During the winter small specimens (of herring) are fre-
yuently t,al\en from the eods’ stomach caught upon the Banks.
43 The Banks here spoken of are about 10 miles scaward off’
Halifax Harbour.

The fishermen in the Halifax market assuved the \\'ntcl
that Cod could he taken at any time during the winter season
in deep water off’ Halifax Harbour. By deep water they ex-
plained 75 to 50 fathoms ; two lines and a half to three lines.
They believe that the Cod spawn on Sambro Bank in July. In
June they cease to cateh large spawning fish, but up to that
month-they take them full of spawn, but not ready to shed
the spawn.

EAST COAST OF CAPE REETON ISLAND,
Cod are taken until Christmas, when navigation closes. (Capt.
P. A. Scott, R. N., 1870.) In Great Bras D’Or Lake, through
the ice in winter.

M. BAY OF FUNDY,
—February to Christinas.  Cod are taken in the winter sea-
son through the ice in the Kennebeceasis estuary.
BRIAR ISLAND,

—Entrance to Bay of Fundy—20th April to 1st October.

In the cstuary of the Avon they cateh Cod as soon as the
coast ice disappears, often in Mavch, by means of hooks fast-
ened to stakes driven in near to low water mark, the tide ris-
ing from 33 to 38 feet. They have to wateh the line of bait
to prevent the erows from taking it, and they generally bait
at the beginning of flood, and find the caught fish at the ebh.

N.  NEWFOUNDLAND.—South Coust.

Lapoile Bay. (Long. 58.)—Cod all the ‘year round.

Burgeo Island—Cod comes in from March to June;
Salmon, May to July; Caplin, June to September; Squid,
July to October; Herring all Summer.

Great Jervis Harbor, Bay D'Espoir—Cod and Herring all
the year round.

chmtnge Cove—TFish with hook and line all the year
round,

* This law. regulating movements of several species of fish, hins long
been recognized in other countries,
1. Appendix No. 16. Sessional papers. 1S70. Report of Capt. P. A
Seott, . N., Commander of the Druid.
2, Ibid.
3. Joseph llardy, J. ’., Baddeck, C. B.
4. Dr. Bernard Gilpin—Tran. X, S. Ina,, 1SG3.
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Harbour Briton to Fortune—1st May to 31st October, is
the season here for cod. (W

Oft' Port-aux-Basques.—* All deep sea fishing handline in
ninety to two hundred fathoms, five miles off shore. (2 The
Esquimo around South East Bay (lat. 65°) fish in the water
for Halibut with lines 300 fathoms long at the foot of the
Claushaven Giacier, 9

Segona Island (Fortune Bay)—February the hest month
for cod, B .

Sagona Island enjoys an exeellent reputation for Cod, and
the fishery there has always Lieen esteemed & safe one,

In 1857 it is stated by the officer of the Revenne Serviee,
that cach fishermen averaged 200 quintals of fish.  Sagona
. had then a population of 240. Febrnary is consideved the -
most productive month for Cod fish.  The winter caught fish
are ready for shipment by the 20th June!™) The winter fishery
for Cod on the South Shore of Newfoundland, so far as the
pevind of the year is concernul, goes on simultancously with
the great winter fishery oft the Lofoten Islands in North
West Fiond, Norway.

Bay bE Norb aNxn Bay v Easrt—Winter and carly
Spring.

M. NORTH-EAST ATLANTIC CoasT. 1%

‘I'able showing the dates of first appearaunce and departure
of the Con from the north-eist Atluntic Coast of Newfound-
land.

Statlan, Yeur,  Ulestarrival. Deprartae, .\l"ﬂ. of

L1y,

Cape St. John to Purtridgel871..20 June. .10 Ocrober. . . 122
Point....... .... cel 187220 ¢ L3 SR B |

1878..

1874, . June 11..

White Bay 1871..20 June. . 15 Augast ... 506
Cianada Har. g """" 1572..10 .20 Nept...... 102
Cape Rouge Har........ 1872.. 3 ¢ .. 1 Ocober...120

1871..20 ¢ ..25 Sept...... i

Croc Har. to Hare Bay. Q 1872, .16 May. .45 July.... . 70
1873..23 June..

St. Authony........ G I8TLLLES L2 Sept.. ... 102

Quirpon....... ...l 1871..25 - ..
1872..20 ¢ .. 1 Oect. .....108
1873 .36«

GULE COANT OF NEWEFOUNDLAND,

Talle showing the dates of the fivst appearance and depar-
ture of the Con from the Gulf Cuoast of Newfoundland,

Stat'on. Year, First Arrival, _ll--l-.:ruu--. .?)u‘ of
St. Margaret’s Bav.. LINTL ..
tor

Ingarnachoix.. .. ... 18720 15th April.  10th Nove. .. ..200
Ingarnachoix.. . ...,

to
Bonme Bay.. .......1872..20th May...50th Nov.. . ... 194
Bay of Islands.. .. .. IST2. . 1st May....30th Nov.. .....210

St. Georee's Bay.. . ..

b o ""t(: ¥ all the vear
. vownl.

Cape Rav..........

SOUTH GOAST OF NEWFOUNDLAND.

Cod found and taken all the year round on the South Coast :

1. Capt. Miller, R. Noo H. M. & Sivtus—~Fishery Report, 1873,

2 Capt. Erskine, RN 1L MLS, Eelipse =Fishery Report, 1875, p. 9.
2. Satherkimd -, J. Geal. Soe., 18533,

4. Revenne Officors Report, 1857, (N1l ) .

S Appen. Newfoundland Jaurnal of Assembly, 1857, puge 370,

i Captain Brown, R. N M. M. 8. Dunee,” 1871, Captin Er<kine, RN,
I ML s Beligse” 1852
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STRAITS OF BELLE ISLE.
. NEWFOUNDLAND COAST. _

“Table showing the dates of the fist arrival and departure
of the Cod from the Coasts of the Straits of Belle Isle. .
- Station, Tear. First Arrival,  Depirture, \('ln“ :f
Cape Banld to Cape Onion .. 1871..

! - P 1872. .20 June. .1 October. . 102
Pistolet Bay............. . 1871, i

. 1872.. “ .20 August. . 6]

Cape Norman to) ......... 1871,

Savage Cove 7§ ... L INT2L

Savage Cove ] S TR

to St. Barbes G-, ...... .. 1872, .10 June. .31st July.. 51
Bay Voo 18T3..10 July..
LABRADOR COAST OF THE STRAITS.

Chatean Bay............... 1871. .20 June. .1st. Nov... 1

1872, ..30th Sep.. . 132
Red Bay. ... oooveen oo JTSTLH OIS June. .
1872..20 July..
Black Bay.........c.v... .. 1871..20 June..81st Aug.. T2
1872..15 July..Sep..... ..
Forteau Bay...............1871..10 June. .25th Dec.. .198
) 1872.. 9 June..cnd of scason
Blanc Sablon............. 1831.. 1 June..10th Sept...102

0.— ATLANTIC COASTS OF THE UNITED STATES!

NEWPORT, RHODE ISLAND.

“’I'he Cod are very generally distributed dwing the cold
weather in the lower waters of the Bay, and on the approach
of warm wearher, work off into decper water outside the bay,
aud are there less generally caught, but may be taken at all
seasons the year round.”

‘The Cod are generally found on this coast from March to
Christmas,

Nautucket.—Spring and fall. A large school of small Cod
remains in shore all the winter, [+

Coust of Massachusetts.—March to May.

Coast of Rhode [sland.—All the vear round. &

Grand Manan —All the winter, T

From these tables it appzars to be incontrovertible,

1st. ‘That the Cod is not, us has becn alleged. a migratory
fish.

2nd. ‘That it is Indigenous to the coasts where it appears
regularly at ceuain periods of the year, be those periods during
the winter or summer.

3rd.  ‘That it is captured simultancously all the vear round
in Europe and in America.

4th. "That the great body of Cndfish inhabiting American
Seas are divided into very numerons separate schools, which are
local in their habits, and that this is the result of marine climate.

It will now be shown thut in whatever relates to the season
and time of spawning, the relation of different schools of Cod
to « definite arex of the Sea is maintained and preserved.

THE SPAWNING OF FISH AND THEIR RELATION
TO COASTAL WATERS.

26. Before we can arrive at any correct opinion respecting
the approach of the Cod, the Mackerel, the Herring, the Caplin
and other fishes, to the shores or their immediate vicinity, for
the alleged purpose of spawning, it is necessary that we should in-

1. Evidence inthe Report ot the Commissioner of Fish and Fisheries, U. S.
ISTI-72 2 Whid, p. 43, 3. Ibid, p. 38, 4. Ihid, p. 135,
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form ourselves whether the spawning operation actually oceurs
as stated, or whether1t may not take place in localities far re-
moved from the coast, and be, in this respect, wholly opposeil to
the views generally entertained by fishermen, who have been so
instrumental in guiding opinion and friming enactments bearing
often, and at different times, in opposite dircctions.

If the spawning of a certain species of fish does not neces-
sarily take place ncar the coast line or in shallow waters, its
relation to the coast line appears to be materially lessened, and
indeed its life may he altogether independent of coastul waters,
or by some law not evident at the first consideration of the sub-
ject, it may become by accident intimately associated with the
coast line.  Such is actnally the case with many of our commer-
cial sea fishes. ‘T'heir relation to the coust line is determined
in a great measme by the act of man- (See statement, p. xxxix
and xxx of the Report of the 1. 8. Commissioner of Fish and
Fisheries for 1871-72). This is an important consideration,
and has especial bearing upon the precent exhiusted condition
of the shore fisheries of the Unitad States, and the abundant
fish lite whichi is'still found: throughout the wide stretch of the
British American Sea frout. Tt mdst too, be borne in mind, that
geographical position often determines whether a definite state-
ment be applicable or not to any particular locality or to any
particular sca area. For instance, to affirm on the Coast of
Norway, where the known spawning seasou of the Cod is win-
ter, that the Cod spawns in Augnst, would meet with well
deserved ridicule from the fishermen on the great Lofoten Baiks ;
on tlic other hamd, were a Norwegian, fully satisfied of the
resiths of his experience in his own home watefs, to déclaie
to the fishermen of Belle Isle, an equally well known and an-
cient tishing ground, that the proper season for Cod spawning
was the winter, the assertion would probably expose him to
cqual ridieule,

But buth are correct according to their own expisvience, and
it is geographical position, with a great change in climate, which
ix the canse of the sceming anomaly.  So, also, in considering
the very important question of Bait, an overwhelming major-
ity will aver that the Caplin spawn on the heaehes, and that
they must bave sandy heaches to spawn on. The statement
is, no doubt, to a certain extent true, but it is equally true
that the Caplin spawn on submarine beaches, and in from
twenty to twenty-seven fathoms of water.  So. also, the Her-
ving approach the coast to spawn in from 5 to 15 fathoms, but
they also spawn in 100 fathows, amd perhaps at imuch greater
depths.  The spawn of the Heming adheres to any substance
it touches, but the spawn of the Cod Hoaws on the surface of
the water and is Jdrifted to and fro Ly currents. There are
iportant ditferences in the spawning of all spécies of {ish,
and these differences have the closest benving to the velation
of our commercial tishes to the coastal waters.  So that it is
yuite impossible for any one to estimate the true value of any
streteh of coust line as o tishing ground or fish nusery, anless
he has informed himself of what is known respecting the
spawhing and other habits of the speeies under Jiseission.

The differences hetween the spawn of shes is very far from
being so great as the differences in the manner in which the
czus, so to speak, are laid.  Their subsequent history, whether
attended and cared for by one of the parent fish or left to
chance temperaties and eseape from harm, also varies greatly,
and perhaps in none of the'cireles of Nature is there such as-
tonishing diversity of methord as we meet with in fish life his-
tory, notwithstanding the scarcity of our knowledge in that
field of ('mlllil'.\'.
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T, “The Secretary to the Royal Sea Fishery Commissiont'?
has cmbodied in the Introductory Chapter of his work on.
“ Deep Sea Fishing™ (1874) the facts comminicated to him -by
Professor Sars relative to what had been- observed with regard
to the spawning habits of the Cud, and the hatching of the
spawn at the surface of the sea. :

‘Tlie following are some of the facts he has recorded : ¢ In
186 ¢ he obtained, by means of his surface-net, —apparently the
same kind of apparatns as is commonly used by naturalists for
collecting minute floating forms of marine life,—~the ova of the
comimon Col ((Fuelus morchnn) floating at the surface 3 ex-
amples in various stages of development were prozured, the
voung fish hatched ont, and the species identified beyond a
doubt  In 1865 the siume observatinns were made on the ova
of the haddock (Gudus eglefinisy and it was satisfactorily de-
termined that they went throngh all their stages of develop-
ment while floating at the surface, in the same manner as had
been previonsly ascermined in the case of the Cod. M. Sars
writes to us that he was at first inclined to believe this develop-
ment of the ova while flnating was peenliar to the members of
the Gudide, or Cod family, in its restricted sense ; but in the
summer of 18635 he visited the Southern Coast of Norway dur-
ing the season for Mackerel. and fonnd abundant evidence of
the same rule obtaining in the case ot that widely distinet tish.”
(Page 29).

98, Again: * Entitelv subversive as these discoveries of
Professor Sars are our popular notions ahont fi<h spawning, it
is even more unexpected to find thar both he and M. AL W,
Malm, of Gothenburg, have independently ascertained that the
ova of the plaice (Plearnngctes platessie) follow this same
rule of flunting at the surface; and M. Sars adds that it un-
doubtedly applics also to the other Plenronectidee. * * ¢ *

¢« ¢ * <+ e * +  Forif that be the rule with the
spawn of the Cod and Haddock, there can hardly be a doubt
about its heing so with the Ling, Coalfish, Whiting. Pollock,
Hake and ‘Lorsk (£Brosmins). all belonging to the same family.
Again, Turbot, Halibut, Brill, Soles, Plaice, Dabs and Flound-
ers are all closely allied, agreeing ‘in certain obvious peculiari-
ties of structure and in general habits. It has been ascertained
by both M. Sars and M. Malw that the ova of the pliice, une
ot the must typical of this group of fishes. go through their
several stages of development while floating at the surface ;
there is every reason to believe thercfore that the ova of the
other members of the family are subject to the same conditions.”
(p. 31.) ' .

29, ‘The birth place is necessarily the spot where the youny
fish first issnes {rom the avum, otherwise the principle would
fail at the outset in the ease of the Salmon, and with regard to
all those fishes of which the germs, so to speak, are trausported
thousauds of miles by actificial means.  The birth-place of the
Salmon of the Pacific Coast, introduced into Atlaniic waters, is
the river in which spawn has been introduced by the hand of
man, where it is hatched and to whien it is expected to return.
The birth-place of the Scottish or American Salmon, introduced
into an Australian River,isthe Australian River itzelf, where the
introduced spawu is hatched, and where, exemplifving Professor
Baird’s principle, the Salmon returns to breed as soon as it
reaches maturity,

30. Hence, also, the ova of Cod, she.d on the coast of Cape

L K WH. Holdsworth, FLS, FZS, and late Secretury to the 1 witl
Sen Pisheries Commission,



20

Rreton, which may be carried by the Labrador current, during
its sixteen or eighteen days of development, some three hundred
miles to the south-west, has irs birth-place ncar the southern
extremity of Nova Scotia, and thither the miatured fish will re-
turn  to  spawn, it the principie holds good in  the
case of sea fishes, of which there does not appear to be as vet
any reuson to doubt.  But the consideration of this sulject
shows how intimately blenderl with the question of the relative
value of different constal waters iu relition to fish life, are the
physic of the seas, their currents and temperature, together with
their freedom from pallation, and freedom from disturbance,
&e.. on which abundance or paucity of fish life depends.

3. Among the fsh enumerated by Mr, Holdsworth,t?
whose spawn is likely 1o float on the surface during the period
of its development, are :

1. Cod, HtHaddock, Coalfish. Whiting, Pollock, Hake and
Tarsk, all belonging to the same family.

2 Turbot,  IHalibut, Brill, Soles. DPlaice, Dabe  and
Flounders

8. Mackerel, Gurnards, and the Dory,

Among the fish whose spawn adheres to the bottom, or to
uny ohject in the sea, there are:

1. Herring, Smeit, Species of Ot Lip oix, &t

TUE SPAWNING OF THE tob,

32 Fverywhere the impression prevails among fisheimen
that the Shore Cod, or Cod generally canght in costal waters,
is a different species 1o the Bank Cod. a fish tiken on reefs and
bauks in comprratively deep water and at a0 cousiderable dia-
tance from, as well s close to the Lad. "Che sune opinion has
until secently, prevailed among naturalists, bui previous to the
insttmtive ad very interesting observations of the Professors
Nars, father and son, the life history of the cod had never been
traced fiom the cger to the wdule spawning fisl, and antil 1850
it was not veally known that the shore cod was the sune species
of fish a~ the bunk corll. To has been established by the last
named of these painstaking and persevering naturalists, that the
Norwegian form of the cold has no regalar spawning ground, in
the sense of a definite areit of sea boitom, but that it drops its
spawn {ree in the sea, st a considerable distance from the botiom.
The spawn does not sink, but goes through all its stages of
development swimming free in the sea quite near the surface.
Profeesor G. L Sars was of opinion, that  besides the hetrer
opporiusities fur the impreguation of the ova, the futme sup-
piy of food, which igh: be more easily and safely secured for the
vouuz fish near the ¢ust loe, instinetively determined the ap-
moach of the cod 10 the shores whea abonr to spawa. The
cxgs of the vod are transparent, and have a specific gravity sb
near thit of sea witer that they float near the surtuee where the
degiee of salinity ensures the requisite density of the water,
Ifir should rain and the surfsce be diluted, and its specific
gravity lessened, the delicieely freighied cgyg sinks then to the
denser signtum, tu fresh water they sink 1o the bettom.
Henee, continued rain way have a material effect. on the de-
velopment of the cgu of the Col at the surfuce of the sea. The
milt of the male is also of fess spocifis gravity than sea water, and
like the eggs or avair floars at the surfice.  The time required
for hatching is ahout 16 dayvs, but a further period of 14 days is
necessary before the yelk bag is absarbed and the young fish
swims free, .

Lo Deep Sea Fishing Tondon, 1874,
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Sars has also pointed out another remarkable peculiarity in
the egg of the Cod, which exhibits a wonderful adaptation of
means to the end.  He says © the $permatozoa of the Cod fish
are oval, or rather pear shaped bodies, to whose pointed end the
tail is fastened.  The milt like the roe, is of less specific weight
than the sea water, and it therefore floats npon the surfice as
soon as it is ponred ount. This may account for the fuct that
male fish during the ast of spuwning generally swim deeper
than the female ; and likewise for the fact that the micropole is
located newr the loreer portion of the eqg. while with other
fish which have been observed this order of rhings is reversed.”
These conclusions are of great interest in exhibiting the muode
in which impregnation may take place in the open sea and at the
surface, aud how water having a specific gravity less than that
of the eggs and the milt may be extremely injurious to the re-
productive process.  Such waters oceur in bays near the mouths
of large Rivers, and these are neessarily unfavoursble localities
as Cod spawning arcas.  When therefore it is stated that Cod
come inro certain bays to spawn. without actual proof resulting
from observation, the specific gravity of the water may lead 1o
conclusions ax to whether the assertion is probably correct or
atherwise. .

These considerations taken Ly themselves do not appeir to
have any hearing, at the first blush, upon the productiveness or
decline of Sca VFisheries. or upmn their commercizl value, but
wheu questions are discussed relating to the causes of such
decling, us for instance, the effect of the destruction of spawning
grounds, or the cffect of severe und inclement seasons upon the
fisheries. they point’ to possible explamations which otherwise
would escape notice.  The canses which lead to great Huctua-
lions are very obscure, yer, if it conld be shown that during the
spawning period of the cod in a given sea area, there had been
an unusual full of vain, the cateh, two or three vears afier such
spawning period would probably be small in consequence of the
tdestruction of ova, which would otherwise have supplied the
average abundance of fish.  The next succeeding year may be
very favourable for the development of the ova, and three years
after, the catch may be correspondingly great in the sex area in
question. The Mackerel are surface spawners, and it is uo-
torious that the fluctuations in the catch of this fish arc extreme.
‘The meteorological conditions of the present year or of two years
in succession, will neeessarily affest the cateh two and three
years and perhaps four years heace, and it would be an illogienl
conclusion to state, that because the Mackerel fishery had declined
for a series of vears, that the decline was permanent. A single
favourable summer for the development of such Hoating spawn
might bring the sehools back to their oviginal strength, and re-
cuperate seas, apparently showing exhaustion. But this is not
the case’ with those fish whose spawn, like that of the Herring,
adheres tothe bottom of the sea.  [f this be ruthlessly destroyed
by the acts of man, the loss is felt. not so much in the destruction
of the schools of Herring, as of the fish which are drawn to
coastal waters to feed on 1he spawn.

The Cod grows rapidly, and a well-grown yearling Cod is
about a foot in length.  As carly as six months from the egy
they begin to go off into deep water and are found in thirty fau-
thoms, and perhaps at a much greater depth, but it does not
appear that up to this time they have assumed the character of
bottom feeders. The two year old und three vear old Cod re-
main on the Norwegian coast all the year round, und it is not
until they attain probably their fourth year that they have their
reproductive organs developed so that they are able to multiply,
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The innumerable hosts of Cod ahout 18 to 22 inches in
length which are taken on' the Labrador, and also on-the coust of
Finmark, arc most probably composed of schools in their second
and third vear, among which there are. as in the case of Herring,
a certain proportion in which the reproductive organs are being
developed.  But the great mass of Labrador Cod, those which
go 120 to 130 to the quintal, are probably ouly in their second
and third year.  In another season they  will  change’
their habits to a cettain extent and frequent the outside banks,
becoming in other words bank Cod, some of them only, as here-
tufore, visiting the coast during the Caplin season, the others re-
maining outsule and iceding on the vast anbmarine banks which
lie off the coust line at variable distances.  The adult Narwe.
gian *od retiie affer the spawning season is over, far from the
const, and are tound, according to Sars, during the summer, on
the slopes of the great submarine hills which form the coastal
barrier of the ¢ Polar Deeps.”

Cod derive their color from the nature o the bottom they
ficquent, and the fool they consume. Thev show stagular in-
stinet and sauacity in the pursuit of different kinds of "food at
differcnt periods of the vear, and wait. as yearlings, at the edge
of breakers for vounyg crabs washed out by the plunging scas-
Until they attain maturity and go to sumeer feeding  yronnds
trequented chietly by adults, they show a remarkable instinctive
knowledge of the labits of other fish, and lower fms which
frequent the coast.  Leaving abundunce of Crabs to prey npou
the coming Launce. leaving the Launce to prev on approacking
Herring, and so on, according as the advanee of the vear brings
different varieties of food towards the coastal waters, or takes
them towards deeper water.  We may recognize in these move-
ments the cause of the supposed closing of what is termed the
Spring Cod Fishery, and after the lupse of aninterval of greater
or less length, the beginning of the Fall or Antamn Fisheny,
But where are the two and three vear old Cud during this in-
terval between the Spring and Fall Fishery!  Doubtless they
have wandered intn ~otne well-known channel or sea valley where
some certain spiecies of fish are approaching or retiving trom the
shore.  IF we knew the lure which draws the Cod away trom
a known fishing wround to another arcy which is unknown, and
the lure which hrings it baek again, the Cod might be canghy
in all waters withont cessation except trom physical eauses,
But we do not know the lure, and it is only by careful ex-
amination of the stomach that we ean arrive at this knowledge,

The evidence of the act of spawning on our coasts, which
wonld appear to satisfy even the most superticial enquirer. is the
exportation of Cod Roes from Newtoundland, the southeru pagz
of the Gull of St. Lawrence and from Nova Seotia.  The Noy-
wegians export larze quantities of Cod Roes, and no one dis-
putes the fact that the Cod spawn on the coast of Norway.
The British Americans also ex.port large quantities of Cod Roes,
taken from fish cauglir on many different parts of their own
coasts, henee the conclitsion s, to all appearance. inevitable, that
the Cod spawn in the neighbonrhood where they are thus taken,
namely, with 1oes in them.  But it may be nrged that the roe
of the Cod, which not unfrequently weighs 20 Ibs., and some-
times considerably exceeds that weight, reguires many months
to artive at meturity, It may “ grow ” slowly, and even when
a fish with a very heavy roe is taken, it may be hard and in- 2
state which shows that some weeks, at least, will clapse before
the spawn is in a fit state to be shed.  But if fish are taken
«with the roe in such a mature condition that it rans out. of the
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fish;-when handled, or taken in a net, or lifted into a heat, the
evidence is no longer lacking in a single detail.

Now, fish in this mature condition, in so far as the maturity
relates to the state of the spawn, which permits it to flow freely
from the fish, ae taken every yvear in great numbers on the
coast of Newfoundland, and, indeed, throughout Rritish Amer-
icna waters. The reason why they wre not more commenly cap-
tured, is, doubtless. due to the well known fact that fish gener-
ally do not take the bait well, when they are near their spawn-
ing time And so strongly rooted: has-this opinion become,
that it has been urged as a reason why the use of the bultow is
not injurious to the Cod fisheries.

On the other hand, there are many who state from their own
experience thai Cod are frecly tuken by the bultow when closely
approaching the spawning period, and they allege that the rea-
son why spawning Cod, or Cod abont to spawn, are not taken
with the ordinary baited long line, is beciuse the heavy gravid
female will not rise from the bottom to tuke the bait susperded
a few fect above ler. as in the long-line method of fishing.
But it the bait lies on the ground, as in the buliow system, the
gravid females, and also the males, heavy with milt, will take
the bair.

A

33. In the Straits of Belle Isle, and north of the island of
the same name, the tishermen constantly take gravid females,
with spawn running out of them when lifted into the boat, dur-
ing the month of August. By the accompanying statements,
from different and independent sources, and covering a large
number of vears, these views are counfirmed in all particulars.
It is essential to bear in mind that in cases in which the
habits of animals are eoncerned, whether marine or terrestrial,
the evidence of u few reliable persons, who state that they have
ohserved any partienlar but not easily recognized habit or char-
acteristic, must Le regarded as confirmatory, even when opposed
hy the statements of ten times the number of individuals, who
may not have noticed, or had not the opportunity of noticing,
the same liabit or characteristic.

The fact, however, that spuwning Cod are constantly taken
within the Straits of Belle Isle and around the Island of the
same name, also on the south coast of Newfoundland, and on
the Gaspe coast, and on the Nova Scotian enast, is so well known
to fishermen who have fished with bultows, or allowed the bait
to touch the bottom, or fished with seines, that it is unnecessary
further to allude to such a constant occurrence here. ‘the au-
thoritics and extracts given farther on will sufficiently establish
this important fact.

It is more difficult, for reasonsalready stated, to give the pre-
cise month of the year in which the Cod spuwus iu different parts
of North American cold water seas.  The Roe must be in a con-
dition to flow freely from the fish. and in the excitement and
hurry incident to the fishing season, which those only who have
witnessed it as pursued on a grand scale in Newfoundland and
Dominion waters, can well appreciate, it is difficult to collect
facts perfectly reliable without observations have been carried on
for the purpose.

34. The follewing tables show the number of buarrels of
Cod Roes exported from Newfoundland since any steps were
taken to initiate a trade in this article. Tuble No I. was fur-
nished to the writer by Mr. Aubyn Pearce, of St. John's New-
foundland, who first commenced to make a business of collect-
ing and cxporting the roes. Tables Nos. IL and IIL are from
various official documents, showing exports and imports,
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published under the authority of the Government. The exper-
ience acquired by Mr. Pearce in the proseention of his business,
relative to the parts of the Newfoundland coast which furnish
the Roes, is interesting and important.  In a statement made to
the writer, at his request, Mr. Pearee says :—

<

*As to the time of year the Cod spawn, all T ean say about
this is, that T have had roes from the coast, from Cape Ray 1o
T.a Poile, (south coast), as early as Muich and as late as Qeto-
her.  From the Burgeo neighbourhood, the roes are got about
June and July.  In Hermitage Bay and parts of Fortune Bay.
fish with spawn in them are caught in the winter. In Placen-
tin Pay, where 1 get wy chief supply from, the roes are taken
ns late as September, but are chiefly taken in July. The fish-
ermen in this Bay use bultows very much and fish in deep
water, consequently take large fish and numbers of spawning
fish, which generally are found in deep water.

= The tish caught on the Banks off St. Mary's, give a laree
proportion of mother tish in June and July, St Mary's
Bay. Trepassy and the sonth-cast coast to St John give very
few roes, and these very smallexeept. where the hultow is
nsed and i ddeeps water.

“To the north-vast of St. John, Tonever get any roes. |
have seen roes from Coneeption Bay on one aceasion, Init they
were very small, indeed ; and as to the enast of Lalaador, 1
have had barrels of wmelt bronght me feom there, but not one
roe, and from eniuiries T'have made, T think T am safe in
saving there are very few spawning fish taken on that coast.
The Freneh fishermen on the Newfoundland shoie, from Cape
John, west to Bonne Bay. take spawning tish on their iml-
tows,

* From personal observation and experience of others, |
am <afe in saying that the ead spawn over a mange of cight
wonths in the year, at ditferent parts of  the Island. My ren-
son Yor stating this ix that T have received thm full roes,
canzht from 13 Felruary to November: and at Placentin |
saw thivty wother fish split. the spawn ran from sone like
guiieksilver, whi'e others woubl Twar some severe handling
amd woulld b put into conme salt. The tisst. were near the
tine of spawning, the others months off. This was alont the
widle of May. T have seen the same in August in other

Pl s,

*FThe siallest sized fish that T have seen with firm spawn
woukld he alomt six pouned when taken out of the water. The
lavgest sized fish that gave spawn 7 have seen weighed three
quarters of - lioudved weight, (84 pounds). The Tavgest Cod
roee bever saw weighed 23 1-4 pounds. This was from Pla-
centin Bay., and the smallest sized voe, T shoubl say alout
three aunees, The averagme No, L oroes me alout 5 to 8
poanneds”

I ExropTarion oF Cop Roes srom NEwpotNpLAND.

These tables were Kindly furnished to the writer by Me,
Aubyn Pearee, of Sto Jol's, Newfoundland, the Exporter.,

Yeuwr Newof Barrels.
IS i e e 1IN0
L] 17 380
INGd. o 0G4
INGH. o i e 18492
INGOL. . i i 1387

“Sinee this period the number has varied from 1200 to
700 barrels each yenr
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IT. Sr. Pisere axn MiQueros.

ING2. e 0] et

IS64. . ... e e V0«
TYISTRTH 900 Lbls, (108,164 kilos)
CANTHRTI e 1310« (157,283« )
LRI By B 1371« (164608 )

15, CUSTOMS RETURNS.

EXPORT OF 0D ROES—NEWFOUNDLAND,

Yeur., Harrels,

INGS . ... ... 15390, ....... British Shore, 1490
Freneh - 100

ISGG, . ......

IS67........

) S 1H, S TS+, ..

IS6. . ... .. G4, .......

IN7O........ 1205........

IS7L........ 113 B

INT2........ a0........

INTR. ... ..., NANLL L.,

ISTH........ TISG.. ..., ..

IS7H. ... ..., 20........

Uneder date, St Mary's Harbour, (St Mary's Bay, S, coast.)
15th June, IN7I, Capt. Maleoim, R. N., of H. M. 8. Deaoare, ve-
ports as follows :—* The system of bag net tishing for cod
mmst. in my opinion, be very injurious, as they kil enonnous
(quantitivs of spawning fish, the spawn, representing some hil-
lions of wges, was heaped up and salted, being exported in
casks to the Mediterranean, and, amongst other uses, it is used
as bait for Sardines”  The systew of “ bultow ™ fishing is also
statel to be generally condemned by the fishermen an the
south coast, heeanse it destroys the mother fish, It is alleged
that the haited hooks, resting on the bottom, are taken by the
heavy gravid female fish, which will not rise from the Tottan
to the suspended hooks in hand-line tishing.

6. The Fishery Report of Captain Paisley, of H. M. S
Niohe, for the year 1869, supplics an important fact in relation
to the spawning season of the Cod on the South Shore of
Newfonndland, and the alleged injurious effect of the Taltow
svstem which permits the hait to lic on the bottom, within
reach of the wraviil fomale fish, Tinder date * Placentia, June
16th,” Captain Paisley states: * Whilst here, J observal a loat
load of very large Cod, mother tish, landed, and on enguivy
Found they had been caught with the bultow : remonstiating
with the tishermen about the use of the hultow. [ was ‘told :
"' We know it does harmn, bat other people use it : we do too.
Neveral millions of fish must have Teen prevented from being
spawned by that one take” @)

THE GRAND BANKS,

On the Grand Banks full or spawning fish are taken in

July, @2
STRAITS OF BELLE ISLE

7. The Newfoundland Commissioner for the Protection
of the Fisheries for the summer of 1864 reconds that on the
2ith July he found six French fishing vessels Iving at anchor
-hetween Isle Bois (Wood Island) aml Green Island, close to
the boundary line between Canada and that part of the Lab-

1. Oftieial Returns, . O, Fraser.
2, Report of Captain Paisley, of 1o M.R, Ninke, on the Fi<heries of New-
foundland and Labrador for the year 18069,

o~

3. Seealso U. 8 Fishery Commis<ion Repart for 18712,



rador under Newfoundland jurisdietion. - * I found,” says the
Conmissioner, *that these vessels had all of them large bul-
tows out ; those of one extending a distance of nine miles:
and that they had taken, upon an avernge, three Jundyed
quintals cach of speeeening fish.” 03 .

In 1848 the Cod and Caplin eane fnto Red Bay during the
st week in June, and into Blane Sablon during the second
week. fish and lait both being abundant.  (Capt. Loch, R.M.,
H. M. S. dlerne)  Capt. Loch states that Blane Sablon Har-
bor is blocked up with ice from November until June, some-
times to the latter end of that menth,

Belle Isle—Schools spawn in the neighborhiood of Belle
Isle in August and September. In M. Calel: Young's veport
for 1857, @ the following paragraph oceurs :

August 24th.  Morning, miny, wind S, hy . At -2 p.m,
very fogey.  The mother Tish swarming around the Island
bloated with spawn. T believe were this harbor made  safe
for hoats to moor, there could be more fish taken than in any
one of our Southern Bays.  From the first of June until the
last of September each man can take from one to two quintals
pev day with jiggers”  This statement about the spawning
tish in the neighborhood of Belle Isle agrees completely  with
the volnminous evidenee given  hefore ‘the Committee of the
House of Assembly in 1856,

38 M oJabez Tilley, who was cuiployed by the New-
foundland Government, in 1872, for the protection of the fish-
eries in the vicinity of Belle Isle, stated to the writer that,
according to his own observation, he had seen codiish ripe for
spawn, in ditferent years, all along the coast. from Cape Spear
to Belle Isle, during June, July, Angust, September and Qcto-
ber, The ionths of August and September are those in whiclh
spawning fish, or fish with the spawn running out of them
when canght, were most nunierous.

Mr. Tilley ridicules the idea that the Cod will not take the
haok when full of vipe, or nearly vipe, spawn. He does not
suppose that when in the very act of spawning they will feed,
but he has often, with the hook, taken fish so near their
spawning time, that when they were lifted into the boat, the
roc from the female and the wilt from the male wounld run
frecly ont of them,

On the north side of the Island of Belle Isle, in the Straits
of the same nune, M. Tilley has seen “about seven gquintals
of this kil of fish (cod) taken in one net, in twelve or four-
teen days in the former part of Augnst.”  “T saw,” says Mr
Tilley, * these fish in the net, and T osaw spawn and il run
from then™ ) Each fish would weigh about 40 or 50 lhs,
as they cune ont of the water,

M Tilley informed we, as a fact which att:acted his ob-
servition and excited his surprise, that he onee canght a cod-
tish, weighing not more than four pounds, full of spawn,

When questioned as to the size of the cod tish taken on
the Labrador, Mr. Tilley assured me that he hax known tive
cad tish, when dry, to make a guintal, taken from Sandy Is-
land Bank, between Seal Island . and Batteaux, on the north
side of Black Bear Bay.  "This would inake the average weight
of the green fish to exceed fifty pounds each, and if they were

p—1

N.B.— 1 1857 Con! were tithen in seines at Cape Stodolin during  the first
week in June.  On the 10t June 15,000 fih wore =handed” No Caplin had
yei “lamled”™  Up o the 16th July 788,000 fish, equal ts 5258 quintals, had
been taken since the Caplin cnne in at Cape St. John,

L Jdowrnal of the Conneil. 863, p 108, (NewFanmllaned;
2. Jduarnal of the House of: Ascemhly, 1357 Prge 452,
2 Connienten] by M Juliez Tilley in a letter tos the anthor,
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~spawning fish,;which-he did not state, the weight: would -have
sbeen considerably-more. The Jarge -size of. the bank cod. on
: the: Labrador lias Jong been-known, but it is the inshore fish-
cry which is-generally puisued there, as elsewhere, by New-
-foundland fishermen. “The bank: fishery may he said to be al-
-most unknown to the great majority.

The size of the mother fish,-when “full,” is sometimes
-enormous, Instances of-fish having been taken in the Straits
.of Belle:Isle, in which the'roes from two of -them weighed
half a quintal, are well authentieated. This would give for
the weight of a-roe of one fish about 25 Ibs.

:Monsieur. Lambert de Boilieu, in his “ Reeolleetions of
.Labrador. Life,” @ ? describes the spawning of Cod on the Lab-
rador.in the:following words:—“I found the men bLusy pre-
paring for the toil of summer—fishing; for direetly when the
ice leaves “the coast, shoals of cod make their.appearance to
-deposit their spawn in the quiet bays with which the seaboand
abounds.”  Mr.. Boilieu is not precise in his dates and deserip-
tion of :localities, which very greatly diminishes the value of
bis observations.

SEASON FOR SPAWNING IN-THE GULF OF ST. LAWRENCE.

39. “The condition of the eod, when taken full of roe, in
the spring or early summer months on any well known fishing
-banks, must be aceepted as a proof that the spawning season
there is close at hand.” On the Gaspe coast of the Gulf, the
preparation of cod roes was carried on, according to Mr. Lavoie,
) for three or four years previous to 1874, but “is now nearly
abandoned,” only 138 barrels being pickled that year.

Mr. Lavoic states in his report for 1870, referring to the
Gaspe Fisheries: .

“ A new industry, connecteld with cod fishing, has just
sprung up in the preparing-and export of cod fish voe.  The
eugs or roe, which, at a certain puriod of the season, reckon
for one-third in the weight of-a fish, were formerly thrown
away with the -rest of offals. Now they are utilized ; they
are; pickled in exactly the same manner as cod fish. I did all
I could to wake popular this new kind of industry, and sev-
eral hundred barrels bave already been sold at Peree, Grand
River and Magdalen Islands at a fair price—S35 or £6. 1 hope
that by next year the importance of this new source of wealth
will ‘Le better understond, it being so casily carried on when
cold is scarce, as there is plenty of time to prepare the roe;
tishermen ean thus drvaw double profit from their catch.  The
pickled egys are exported to France by a New York finm, and
are mostly used in the Bay of Biscay as bait for sardine fish-
ing. There is a great demand for this article. I amn informed
by Mr. Levy, agent for the New York firm, that he is willing
to give as much as S8 for any quantity supplicd.  Cod fishing
in 1869, yielded, in the Gaspe division, 132394 cwts. ; it was
much better in 1870, and yielded 152414 cwts.  Although
capelin and squid failed during the fishing scason, herring and
mackerel, in the shape of bait, were plentiful enough to insure
the. fishermen a scason’s return larger than any during the last
ten years.”

Cod fishing begins in May on .the Gaspe coast, but some-
times-it is carlier.  In 1870 it commenced at Peree on the 25th
April, about a wonth Lefore the usual time. In the same year
the cod fishery began on the 27th April at the Magdalen Is-
lands, in both cases being about .a month before the average
time of the appearance of the Cod on the coasts named.  The
same irregularity is observed everywhere in the Gulf, on the

1. London, 1861, Saunders, Otley & Co,
2. Vide Sessional Pupers, -No. 3, 1875,



. 34

Labrador and on the coast of Newfoundland, But the fact
that the Cod are found at this period full of spawn shows that
for many schools the spawning season is in May and-June for
this part of the Gulf, and may extend into July. In the peti-
tion addressed and signed. by thirteen Jersey firms, hav-
ing establishments on the Gulf coast in 1874, 1) one alleged
grievanee is couched in the following language :—* That your
petitioners cannot but feel grieved and annoyed by secing
lnrge quantities of -fine mother fish, during the spawning sen-
son, lost and votting on the shore  This alleged loss arises
from the = well known fact that the fishermen who use these
seines do not save or dress more than two-thivds of the quan-
tity canght, and every time it comes on to blow heavily the
bags of the said seines are dviven ashore and all the fish
therein entively lost.”

In a special * Report on Seining Codfish,” addressed to the
Dominion Minister of Marine and Fishervies, (Hon, A, J.
Swith) in 1874, Mr. Lavoie states that “ on the north shore (of
the Gulf) and on the coast of Lalwador. the cold approaches
the shore when the time for reproduction has arvived, fivst aftor
lierring and later after eapelin, which col feed upon, but the
time of its stay on the shore and in <hoal water is very short,
not exceeding ~six weeks and often three weeks”  This period
refers to what is calluld the spring or summer fishery, in May
and June. 9 Sometimes they take the bait most veadily, as
for six years past, but sometimes they do not bite at all, as was
the case in most of the fishing places on the north shore this
sensom.”  (I8T4). It ix noteworthy that the season of 18T+
was the most productive ever known to the Newfoundland
fishermen, but the fish-were = poor-liveral " and not well ful.

EXPORTATION OF COD ROES FROM GASPE.

|20 e 64 harrels,
ISTd . e 138 "
) Y2 I ;22
ATLANTIC COANTS OF NOVA SCOTIA. I

40, Cod Roex were expurted from Yarmouth, Queens and
Cnyvshorowgh Connties, Nova Scotia, in IST1 to the extent of
1952 harvels. but at what season the fish were taken full of
roe does not appear from the Fishery Ofticers Reports,

My, Perley relates that in September, 1851, he saw in the
Fish Market at Halifax a Bank Cod weighing 35 Ths, 1t was
a female tish, not in gond condition, having newly finished
spawning. It was taken offt Halifax Harbior in four fathoms
water = on a bank to which Cod resort for spawning in An-
gust aml September. The largest, Cod of this species Tronght
into Halifax Market during the season of 1831, weighed 86
The [

Dr. Gilpin savs: * [ have never found a fisheriman who had
seen Cod spawning, or seen their spawn tloating like Herring
spawn on the water.  Aceonding to the most intelligent the
female fish is heaviest, the spawn the largest, and eseaping

from her body when dead in greatest quantities during May
aml Jane. [ therefore suppose they spawn in deep soundings
somewhat later than mid-sunoimer; others say later, perhaps
hoth accounts are right : and as in stuwdying the herring, we
found that there wenr: two or more distinet spawns during the
vear, o it may hold true as regavds the Cod.” 1+

The Rev. Mr. Ambrose states that the in-shore Colfish
“eune into St Margaret’s Bay on the Atlantic Coast of Nova

1 Otficial Report, 1874,
2, 1875, Middle of May —Gaspe Cast,
3. Report on the Sen and River Fisheries of New Brunswick, 1852.,

4. Transaction of the Nova Sentia Institute of Nutural Seience, 1566-67.
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Scotin to spawn in October.  Some of the Bank Cod, very
large and long fish, dlso come in at the same thne for the same
purpase. (%
CBAY 0OF FUNDY.

At the entrance to the Bay of Fundy, near Grand Manan,
Col are taken full of ripe spawn in November and Decem-
var, 2]

ATLANTIC COASTS OF THE UNITED STATES.!

41, Neuwtueket—Full fish are found offt Nantucket in
Octobier and November, and are supposed to spawn there at
that petiod.

Brown and George's Banks— Felpaary amd March, 13

WINTER FISHING FOR ¢OD.
NEWFOUNDLAND ¢OAST.

42. The southern coast of Newfoundland, Letween Cape
Race and Cape Ray, is divided into nearly two equal parts by
Point May, close to the islands of St. Picrre and Miquelon.
This wide extent of coast line is nearly six hundred miles in
length, the large bays, as well as the numerous profound inlets,
resembling Ifiords, where the water is very deep and the coast
often steep-to.

In 185G Mr. Canning was appointed by the Newfoundland
Government to repart, in the interests of the Revenue Service,
on the western portion (south shore) of the Island.  His re-
port is, in many particulars, very valuable. He states that
*the coast, from Cape Ray down to Long Harbour, a distance
of about 200 miles, ix indented with munerous harbowrs, most
of which are within three miles of one another, atfording shel-
ter to those only who are well agyuainted with them. These
harbowrs ave of very great depth of water, henee there is great
danger in entering any of them in stormy and foguy weather.
The numerous rocks near to, and at a distance from, land. the
fmmense quantity of fog, rapid tides, ete, all together vender
this part of the coast anything but inviting, especially in the
winter season, at which time the Fishery is here eurvied on,
conmencing in October and continning until April.”

Mr. Canning gives the following rvesults of the fall and
winter fishery off’ this const. [t amonnted in 1856 to 1433490
quintals, or alout one-cighth of the entive exports of the
Provinee for that yvear. The Custom House retnrns show a
great falling off sinee 1856, hut whether this avises from the
entries being now made to & greater extent than formerly at
St. John's, or from a decline in the annual eateh, is not quite
clear. The following are the returns for the stations named :—

I8a6, IS74. . INTA,

Quittals G, Quintals Cl,  Quintals Cil,
Harbour Briton. .......... 42963, ...12589....13,245
Lapoile . ..o oo HO98 L 1GSSE.L ... 10,310
Ganltois...........o oot 17482016267 .. .. 13,278
Fortune and Grand Bank ... el 33240000 610
Total ............. ,. - 103,390, . . 490060 .. . 37,643

In 1856 the following estimate was made of the cateh lie-
wween Cape Ray and Point May, by Mr, Canning :—

1. Seme observations ou the Fishing Grounds and Fish of St. Marguret's
Buy, N. 8. Trunsaction of the N, 8. Inst. of Nat. Svienve, 18635-66.

2, See Report of the U. S, Fishery Commission, 1871-72,

3. See the Report of the Commissiouer of Fish nnd Pisheries—U. 8., 1871-
72, puge 45,

4. 0 P Whiteaves--Rep.rt on Deep Sez Dredging in the Galf of St. Law-
renee, 1872,

App. to Jour, of Honge of Assewmbly, 1871, puge 301,



Entered at Custom House.o oo, qtls. 105,300
Sent to St. John's, coastwise. ..o ..., « 20,000
Sent to Halifax and other places without clearing
at Customn Howseo oot * 20,000
Totalquintals, ... ool 145,390

It would he very interesting to know how this large fall
aned winter eateh of cod fish was distributed.  The fact, how-
ever, remains that cod winter on the coast of Newfoundland,
and arve taken there during that season.  Capt. Maleolm states
that the cod are taken on this coast all the year vound, and are
sught by hook and line, often in 120 fathoms water. 19 QOn
the 15th June, as stated further on, heaps of fresh cod fish
spawn were seen Iving at St. Marv's Harbor, preparing for ex-
portation.

As an illustration of the great depth at which cod are
taken by hand lines on the south coast of Newfoundland, the
veport of Capt. Parish, R. N of H* M. S, Nphine, (156G8) men-
tions that *Jersey Harbour has ten small boats employed ead
fishing off’ the heads, in 80 to 180 fathoms water, all the year
vound ;7 and among the places enmuerated where cod fishing
is carvied on 2l the year round, besides Jewsey Harbour, ane
Bonne Bay in Hermitage Bay; Push Through and Great Jer-
sev:  Hermitage Cove, Harbour Briton and oftt Port-aux
Basgues. in 90 to 200 fathoms,

It thus appears that at different parts of the south coast of
Newfoundland end fishing is carried on suceesstully during the
winter season in water from

80 to 100 fathoms. . ... ... Capt. Parish. R. N,
— w20 - L Capt. Malcoln, R. N,
DOt 200 v ...l Capt. Emskine, R. N,

Mr. J. S, Havward, inan offieial Report, dated 15t Novem-
ber, St. John, 1863, mentions the fishermen catching cod in
140 fathowns water, at Push Througl.

Captain Miller, of H. M. 8. Svedus, states that * On some
parts of the sonth const where the water is very deep, a cer-
tin amount of cotish remain all the year round, and cod
tishing is curried on throughont the winter; but the great
mass of tish which supply the fisheruen come in from the
acean, amd appear to come N streatns or vivers, as it were, of
ti<h, which are more or less erratie in their course, as way be
seen by the tishery reports from the different places.

“Jt is natural to suppuse that they follow the lait, bat
sometimes the lait is present in abundanee with little or no
cadfish.  The enormous quantity of tish in these streams or
vivers of fish,ay be infared from the suceess of the process
of jigeing; our pilot, who has hail great experience on the
const, sayvs that in letting down your jigeer you ean often fecl
it striking the hacks of tish ax it goes down,

“ On axking our pilot, who has had great expericiiee on the
fisheries, what is the greatest amount of fish he has known
one man cateh in aday, he said that he has himself, with one
other man, caught 32 quintals, and that he does not know of
more having heen canghe; this, of course, is exeeptional sue-
cess ; selling at a pound per quintal, it is very good work.” 9

On the north-vast . shore, from Ronge Harbour to Canada
Bay. the fishermen say that, althongh -the fish remain until
about Christinas, the weather will not let them fish much
longer than the beginning of October.  # The periods of
“eoming in and going out™ of the cod, om the nerth-case
shote, as the fishermen term these movements, showing that

L. Fishery Repoart, 18710 (Capt. Maleolm, of 15, M. S. Danae, Great Jer-
vais FHarbour, By Despair.)
2o Newfounpdlinud Fichery Report, 1878

A Abid, page 705,
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the fish appear to remain ditferent lengths of time in wirlely
separate neighbourhomds, are given elsewhere. .

At Cape Ray, the el taken in January have well devel-
oped, bt small roes, In Felamary, the size of the spawn is
inereased, bt it s still hanedl ol compacet. In Mael, with
continued inerense in size, it begins to acquire a softer char-
acter, amed towards the last week in April it runs easily fram
the fish.  Rarely, after the st week in May, are ol tauken
near Cape Ray with any spawn in them, The season for
spawning for the schools which freguent the vieinity of chis
part of the Newfoundland coast is the last week in Apnil,
while on the Cape Breton shore, not wore than sixty or sev-
enty miles off, the schools spawn in Angust. Un St Peter's
Bank, in May amd June. amd on some other parts of the south
const of Newfoundland in July.  Henee it appears that on a
coast line not more than 300 wiles in extent. in nearly a
stimight line, tining about cast and west, different seheols of
Cod spawn in April. May, June, July and August.  Ceontin-
uing further west. we fined thew spawning off the cmst of
Nova Seotin in Seprember and October, and still further to
the west. in Novewber, On the banks oft” the New Engdand
const, we tind them spawning in December. Henee it appears
that on the Atlantic const of Newfonndland, Novie Seotia aml
the United States, ina line stretehing neavly cast and west
for 1000 miles, Cod are taken with ripe sprwn in them in
every month in the vear. This fact, in itseld, mnst e aceepted
as eonclusive that the eol is o Jocal fishoand that the schools
are distinet and local in thebe halits. When, however, we
eonsider the different external features presented by different
schools, well known to fishermen, conplad with the simmltane-
aus appearance of sehools in waters <o fare renoved frow each
other as these on the south eoast of Newfonudland, Nova
Scoti and New England, ehe ehain of evidenee is complete )

CAPE BRETOX,

It has Jong heen known that el fishing i cnried on
throngh the dee in the Bras DO Lake, Cape Breton, Mr
doseph Hart, o Poof Baddeek, states that he has known
“hundreds of quintals of cod fish eanght in Bras DOr Lake
every winter, or every other winger” .

EEFECT oF TAKING SFAWNING FISH,

43, The ultimate effeet of constantly taking the adult or
spawning fish, as practised by many tishernen, can Tuest, e
expressed by quotation from the Tnited States Commis-
sioner of Fish sl Fisherles, (.i,il.'_"l' xxxt INTI-T2y 0 ()Iljm:(inn\'
Iave Teen mnde to the use of what is callid the trawl-line,
trot-line, bultow. ete. in eapinving fish of the ol fnily, =& **

“Although this practiee has excited the animadversions of
some, onaceotnt of its supposed destinetive natore, it seems
hardly possible that it ean be really injurious, sinee it does not
tike the spawning fish, and merely represents the result of an
incretsed nnnher of hand-lines”

Tt is submitted that the abindant exportation of cod roes,
coupled with the mumeronus statements of - fisherinen that
spawning el aie taken by the hultows, 42 extabidishes the al-
legation that the nse of the bultow does eapture the mother
tish in destruetive abundanee, and deserving of the condemn-
nation the U.S. Commissioner very justly appiies to the act of
taking spawning tish in the following wonds:—- [t therefore
would be no evil shonll every fnll grown tish, of three to tive
yes old and upward, be lifted from the sea after the elose of

1, See page 78, U. 8. Fishery Report, 187172,
1. See alsn evidenee addueed in the Report of the Fishery Commission
in Newfouudland in 1837.—cJowrnnl ot Assembly.)
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the spawning scason, in the eourse of a season, sinee
the following year we may look for . new generation coming
in to exercise the funcetion of reproduction; and ample provi-
sion will thux exist for a renewed supply from year to year.
As already explained, the case is entirely ditferent when these
fish are caught hefore they spawn, all the evils that we have
depicted following in the teain of such thoughtless destrue-
tion, precisely equivalent to killing off” all the mature liens in
a farm yard before they have laid their eggs. and then expeet-
ing to have the stoek continued indetinitely.  As well might
the farmer expeet to keep up his supply of wheat _\_'uzlr.l)_\'
vear, while he eomsumed all his grain, reserving none for seed,
and withont the possibility of obtaining it from any other
sonree.”.

The comelusion diwn by the Commissioner wonld be per-
feetly justitiable, even in relation to the call it it were not for
the enormous area which constitutes its feeding and breeding
grounds, There ave, no doubt, very many Inealities in the
hroaed fishing grounds of Ameriean waters never tonched by a
hultow, and these are the preserves which keep up the supply
of this fish.  But it is in the vieinity of the coast line where
these spawning tish are taken, that tends to diminish the an-
mual supply. when the enovmons diain is considered. 1t may
I gl that every one has a perfeet vight to take spnwning
tish in the open sea, heyond the three marine mile imit. This
is o donht trie, but the act of proenving bait ecaught on the
strand or in constal waters for that purpose certainly comes
within the limits of a restrictive vight. which has bheen ¢on-
cededl. In fact, the sale of bait, or the coneession of the right
to take bait, in coustal waters, places in the hands of those to
whom the bait ix oLl or by whom the Tait is taken and nsed
on a tnltow, the power of diminishing the constal tisheries for
cod toa great extent. 39 perhaps, on die cguiry, it nieht
he ascertained that the destruction of the New England cod
tishervies, conld in part e traced to the use of Inltows and
the taking by these or other means of spawning tish.

It appesus from the foregoing statements that the follow-
ing deductions may be diawn as to the spawning habits of
the el on the North Awmerican const.

[ It probably spawns throughout every month of the
year.

2. Two o more schools may spawn in the same deep New-
foundland Bay. or any Bay, at ditterent seasons, separated by
two or three weeks,

3. That the spawning season s adjnsted to the tempern-
tire of the water. and that jee colil water, such as exists
throughout the year in the Stiaits of  Belle Isle, is not uncon-
wenial to the spawning habits of the Aweriean form of the
enrl, but faviable to it

+. That the spawning seasons are adjusted to the prolable
absenee of newly formed e, ivrespeetive of the coldness of
the water.

5. That the act of spawning takes plice in hays aml in-
shore coastal waters, as well as in the open sea. but the bays
and coastal waters are instinetively  frequented by many
spawning fish on acconnt of their freedom from ocean cur-
rents.  Henee geographical contigureation of  the coast is a

I. F. Bertean, of Burin. Newfoundiaml, declires under nath that in 1574
he onzbt from U, § Fishermen * three or four larrels of Cod Roes.” There
ean be little doubt that these spawaing fish were taken by the bultow, and
of the quantities so taken in the ageregate by this means, we can form but
4 very imperfeet ilea. That it must be enormous, the complaints of the
practice, so long prevalent, affords indirect prool.
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very important consideration, bays and inlets heing fish nur-
series,

G. That the spawn floats on the smface of the water dur-
ing probably the whole period of its existence, the peviod
varying from 16 to 20 days, or more. The spawn is subject
to the action of ocean enrrents, and the resultant direction of
the currents determines the places where the spawn is hatched,

8. The use of the bultow is decidedly prejudicial, and the
concession of the vight to take bait in coastal waters confers
on those to whom the right is conceded the power to inflict
great injury upon the productive character of the waters in
which the bultow is used.






APPENDIX-CHAPTER II

1. Lerrer erom Proressor Sprxcer F. Baeo 1o E. M. Stiewewn, Esq., Comwissioxer o Fisikrigs, Baxcor,
Maxe,

ll'ushi:_:_:/.lml D. C., Novender 16, 1872,

My Dear Sir.—L am in receipt of your letter, asking my opinion as 1o the probable eause of the rapid diminution of ;
the supply of fund-fishes on the const of New Engdand, and especially of Maine. The fict, ns stated, needs no question ; |
it is too patent to the experience of every man who has -been interested in the fisheries, whether as a matter of business |
ar s an amateur,  An examination of the carly records of the country, in which the subject. is reterred to. cannot tuil {
tu ranvinee the most skeptical, ) : ' !

We are all very well aware that filty or more years ago, the strenms and rivers of New England emptying.into the
veean were erowded. and almost blockaded, at certain seasons. by the numbers of shad, salmon and alewives secking 10°
aseeml, for the purpose of depoxiting their spawn, and that, even after the<e parent fi<h had returned te the ocean. their
progeny swarmedfta an almost inconceivable extent in the sune loealities, and lator in the yenr descended to the sea in im- |
mense schools, Tt was during this period that the deep sen fisheries of the const were also of great extent and value.
Cad, haddack, halibnt. and the line fish generally, aceupied the fishing grounds close to the shore, and conlid be cauyht
trom small apen boats, ample fares heing readily taken within a shovt distance of the fishermen’s abodes, without the ne-
cessity of resorting to distant seas.  Now, however, the state of things is entirely diflereut.  The evection of jwpas«able
tluus upon the waters of the New England States, and especially of the State of Maine, has prevented the upward
conrse of the anndromous fishes referred to. and their numbers have dwindled away, until at preseut they are almost
unknown in many otherwise most fivorable lncalities, .

The taet has been observedl, too, that with the decrease of these lish there has been a corresponding diminution in
the numbers of the cod and other-deep sea spevies near our eoasts: but it was not nntil quite recently that the relntion-
<hips between the two series of phenomena were nppreciated as those of enns2 und effect.  Halibut, it is believed. ¢an
e reducal in nimdance by over-fishing with the hook and line, hut experiences in Burope and America coineide in thic
eantivmation of' the opinion that noune of the methnds now in vogue for the captare of fish ot the ead funily (ineluding
the cod. haddock, pollack, hake, ling. ete..) v serionsly affeet their numbzres. Fish, the females of' which deposit from
one to two millions of’ exgs every vear, are uot o wily exterminated unless they are interfered with during the spawning
season. and as this tukes place in the winter and in the open ses, (the spawn fouting near the surface of the water.) there
is no pos<ihility of’ any human interferences with the process.  Still, however, these fish have become compuratively very
searee on onr coast, so that one people are foreed to resort to fur distant regions to abtain the supply which formerly
could he secured almost within sjzhi of their home-. :

It is now a well-established faet that the wovements of the fishes of the col fumily ave determined : fiest, by the
soapch after snitable places for the depisit of their euus: second, by their quest of fond.  Thus, the end, as a summer ;
fish, i comparatively little known on the consts of northern Burope : but as winter appronches, the schools begin to:
nuke their appenrance on the north-western const of Norway, especinlly around the Laftoden Islands. arriving there. ;
finally, in so great numbers that the fishermen are said 1o determme their presence by feeling the sounding lead strike -
on the backs of’ the hish. 1

Here they spenil several monthsin the process of reproduction. the eges being deposited in January, and the fish- |
ery heing prosecuted at the same time.  Twenty-tive to thirty thousand men are emploved in this business for several :
manths, at the end of which the fish disappear, and the fishermen return to their alternate occupations s tarmers and
mechanies.  The fish are supposed 10 move off in a bady 10 the Grand Banks, which they reach in early summer, and
where they fatten np and feed until it is time for them to veturn to the north-cast. [t is believed that the sreat atrrie-
tion to the cod on the Banks, consists in great part of the inmense sehools of herring or other wandering tish, that
come in from the region ol the Labrador and Newfonndland seas. and which they fullow close in to the shore, so thut |
they are ca<ily eaptured. .

It i= well known that the presence or abs2nee of herring determines the abundance of hake and o on the Graml
Muman Fishing Banks. the fishes of the fiest mentioned family having a peenliar attraction to carnivorons.fish of all |
kinds. It ix, however, the anudromons fishes of the const which bring the cod amd othee tishes of that family close wpon
our shores. The sea herring is bot little known outside the region off the Bay of Pundy, excepting in September and -
Octoher. when they visit the entire coast from Grand Manan to Scituate, for the purpose of depositing their spawn : this
aet depending npou their tinding water suffisiently cold e their purposes, a comlition which, of course, oceur< later and
later in the season in goinge south,

In the carly spring, the alewives furmerly male their appearance on the coast, crowding along our shores, and as-
cended the rivers in order to deposit their spawn, being fullowed later in the season by the shad and =almou.  Retuen-
ing when their cgus were laid, these fish spend the summer alowsg the coast: and in the course of a few months were
Jrined by their voung, which formed immense schools in every direction, extensding outwand, in some instances. for many
miles. It was in pursnit of these and other summer fish, that the cod and other species reterred to, came in to the
shores: hut with the deerease of the former in number the attraction became less and less, and the deep sea fishes have
now, we may say, almost disappeared along the coast. i

Tt is thereforc pertectly sate to assume that the improvement of the line fishing nlong the coast of Maine is closely
conneetedd with the inerease in namber of alewives, shad wiul salmon: and that. whatever measures are taken to facilitate
the restoration of these last mentioned fish to their pristine abundance. will act. in an equal ratio. upon the first men-
tioned interest.  The most important of the steps in question are the proper protection of these spring fi<h, and the
giving to them every fawility needed for passing up the streamz to their original spawning srounds : this is to be doune,
ol conrse, by the construction of suitable fishways and ludders.  The real question at issue in remard to the construction
of these fishways is, theretore, after all, not whethier xahmon shall become more plentiful, so that the sportsnian can eap-
ture them with the flv, or the man of means be able to proenre n coveted delieacy in large quantities and at naderate
expense.  This is simply an incident : the more important. consideration is, really, whether the alewite and shad shall be
nede as ahundant as betore. and whether the cod or ather equally desivable sen fish shall be brought back to our coast, ;
su that any one who may be so inclined, ean rveadily captuve several huudred weight in a day. :

han I

P
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The value of the alewile is not fully appreciated in our country. It is, in many respects. superior to the sea hor«
ring ns an article of foud ¢ iv, it anvthing, more valuable tor export and ean be captured with vastly less trouble, and
nunder eircumstanees aud at 4 ~easolt more conveniont for most. persons ongagud in the fisheries.

L have already eatended this letier to an uureasonable length, and mnst thorefure bring it to a close, with tho as«
surance, however, that all the propositions 1 have thrown out can be amply substantiated,

Very truly yours,
Seexcer ¥, Bagn.
(N Commissivuer of Fosh and Fisherias,

E. M. Stillwell, Esqe.
Cammissioner of Fisheries,

Bangor, Maine.

APPENDIX No. NL—CHAPTER 1L

1. Con. Gudwe murvhng, Litm.  Gunther and Gill

Cudlish appear to leave shallow ~ounlings and the inshore banks in winter, and 2o farther out to set. A Tarust
schoul visits the east coa-t of (_‘npe'Brc:un. from Chetigan, round by Seatari, in April. Cod appear to spawn all the
vear round, even in winter.  Sehon's have been taken spawming on Brown and George's Banks, in Febroary and Mareh,
alsu in November and December in the Bav of Fundy and elsewhere. A few codlish are raken now and then in Gaspe
Bay in winter. It i< not an unee m non cirenmstanee for a sehond of end o follow herring as far as Mahogany  Islands,
at the entrnce of St. John Harbar. New Brennswick, in Febraary and March, where they arve tahen plentifully with
trawls by the inshire fishermen,  This sehral does not apparently steike in shore doring the summer, st lexst not in New
Bronawick. A peeuliar variety of thie tish, - with a dark ek and a black ving round -the jaws”™ (Pardy) is taken on
the Orphan and Beadelle Banks. a< well as an the east coast of Peince Edward Island. They are of a large size and
awill. it is suid. only take the hoak «f wight. henee they are known 1o the lisherien as > night tish.”?  With the exception
of hadduek. el iy the ouly fish that is well cured in the northern part of the Gult. Cal prefer 1 hottom of stones,
gravel. or s, n~lwci:nll'\" where crahs and siells abonnd.  The season for cod, north of the Bay des Chaleurs, is {rom
abont May 15th to November 15th. i Bras Or Lake. Cape Breton, alsu on the north eost of Newfomudbind and in
Bay ot Lslands, cod and herring are canght in winter thronsh holes-eut in the ive. The * bull-dog” ¢od, spoken of
by Perley, are suppmsed to be individuals which have been hitten when young hy other fish. A prejudice svems to exist
“along parts of the coast against the use of = trnwls" ov bubow linesc bt 1 have nat heardl of any that appear to e
sound argaments asgainst them. [t is believesd by many experienced lishermen that quantities of voune cod are annuslly
“destroved by diner seines, used for hait near shore, ut iU 18 not easy to susgest o remedy for this state of thing<.  The
clam.of which Perley says the cod are particulacly fondis Cyetiduria siliyes.

Havwoek.. Gulus u-..-//:_'}('uns_ Linn. G:-ml:er, Melunmprammos I""[’r.'/l'luli' Linn., *q. il

Most plentiful vn the south il west const of Nova Seatia, atid i the west emst of New Brunswick, but. gommen
throughout the Gulf,  This species is taken all the vear raund. geverally in schools alone, but sontetimes associated with
cod. They frequent elam lanks. in from twelve to eiwht fathoms. A very valuable market fish, and one which will he
much more so when the Intercolonial Railway is opened. At Dighy, St Andrew’s amd Western Isles, ¢ tinnan Had-
di_o~” are prepared tor various markets in Canada and the Unived Statess. Hadducks are taken on the west coast of
Newfoundland in winter. .

PoLrack.  Geedus vieens? Linn. CGunthes Pol’ahivg carbunarios, Bon,  Gill.

“ Although this fish i~ commonly ealled = pollack” by the fishermen of the Lawer provinees and by those of the United
States, 1t is not the same as the pollack of Burope, s proser name i< the eval. fish. and it is commen 1o both shores of
the Athmvie.  The species is locally known as the = sea-salmon.” audis of somewhat southern distributions Lt does
not appear 1o range tarther north than the Bay des Chaleur<. it <o fare and has never been taken in the waters of the
Provinee of Quebee,  The species is most fregrent in tideways in Nova Seotia and New Brunsw ek,  As atable fishir
i< jpreferved by many 1o ead. To the north of the North Gape off Prince Edward Iskund no gieat bustuess is done in the
ehiring of pollock, “Ther are. exceptionally, canght in winter among cod. They are not often taken on banks. but
maostly alung the ~hoje.  They ~chool like mackerel, il are canght at the <urtice. to which they are braght by-weound
bait ~ Their food i< said to consist largely of herring.  The bvers of this spevies vield the hest ol it is used Lor -
chiners and in making leather.  Salted and deied pollack is worth frons 82 10 3 per quintal.” -1

TML—Tue Srawsixe Trae e e Con iy Brrresit Warees.

TEROPE—LSGLAN D)

LerwieR (Shetlamd 1s.)—DMarch.

Dingle (lreland. Atlantic Coast.)— March.

Westpor:, = - s Marveh,

. IV —Spawsise or tie Cop 1y Nonwoaias Wares,
NORWANSHS

On the Loflinden Bank<s—Tanuary to March,

In the Romedal Fiards —Januaey to darch.

. J. F. Whiteaves, Report on Deep Sea Dredging in the Gulf of $t. Lawrence, 1572,
2. Vide Fishery Comnnjssion. 1854-5.

3 Consular Report, 1873.
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The take of spawning fish in Norwegian waters is enormous.  In 1873, not less than 31,000 barrels of Roe were
taken trom fish eaught on the Lofoden Banks. To the sane vear 14,087 barrels of Roe were taken from the Romsdal
fishery, producing in the aggregnte the enormous quantity of 45,087 barrels of' Roe, which sold at 8 and 9 dollars a barrel.
The largest quantity of Roe exported from Newfoundland between 1868 aud 1875 was 1939 barrels, or less than the
twentieth part of the quantity of fish eggs exported by Norway in 1873. The relation of the annual tuke of rve to
the Norwegian fisheries is very important, and may e thus summarized for 1878 :— _

Lolloden Fishery—Begins at the end of January, closes at the end of Mareh. Cateh 1873—22,250,000 fish;
divided into;

12,000,000 enred or clipfish, (18,000 tons.)
8,000,000 dried and »plit fish.
1,500,000 salted in barrels.
750,000 consumed.

Total Fish............22250,000

These yielded 31,000 barrels of Roe and 349,000 barrels of Liver. They were caught in the following manner :—
With Nets............10.782.000 fish.
With Lines.............10,683.00u0 «
With Deep Sea Lines....  750.000 *

Total...........22.250.000

From G0 10 63 fish went to the quintal or ewt. of stock-lish, and 230 to 300 to the ewt. of clip-fish.

At Romspat. in the same year the number of' tish taken was 6.656,100. vielding 22,259 barrels of liver, and 14,057
lrrels of roe.  The price of Lofuden Ros wus 8 spacie dollars a bareel : of Romsd-l Roe, 9 specie dollars a barrel.

The Fismaek fisheries vielded 16.200,000 Cod fish, viclding 42,407 larrels of liver. but no roes. This Fishery
leginning in April. or the end of March, after the fish have spawned on the Lotoden Banks, as supposed.  The Finmark
Fishery is loeally term2:d the Lol or Caplin Fishary, h2eaus> the avcrival of the Cod is alwayvs preveded by shoals of
Caplin or Lodde.

The Finmark fish are smaller than the Bank fish. and are said ro rescmble the Labrador lish.  There is apparent
anolozy between the conditions nnder which the fish are taken on these distant coasts so remote from one another.

The depth at which the Norwegian fishermen set their ne's or sink their bait depends upon the depth at which the
schnols of fish are to be found.  They are not, as generally supposed in Amerien, always at the bottomn. but often Hont-
ing or swimming in mid sea—that is, at variable depths.  The causes (probably fond) which induce the fish to select
different depths at. different periods are worthy of the closest investigation,

Y.—=Srtavistical Mesouasnty o8 Caxamay Pisueries, 09

 The fignres of the Fisheries” Report ave a very great deal short of the real quantities caughtevery vear. as regard$
Cod and Herring, although coming quite close to the catch of Mackerel.  The reason is that it is specially from large
commercial houses. which are principally exporters of fish, that the jutormation is gathered by the fisheries” officers:
then iv comes that Mackerel. being principally obtained for exportation and held in haud by large dealers, is found al-
most. adequately represented in these retuens @ while w very large portion indeed of the enarinous bulk of cod and herring
consutned every year in the fresh state, salted or dried on the coast. and finding its way 10 all other parts of the Do-
minion through the medinw of small dealers and intermediaries is left out of the returns, the deficieney being the greatest
whete the eateh for home consnmption is also the greatest. namely for the Provinee oft Quubec.

Novertheless us these returns are collected under w svstem, incomplete but uninterraptedly earvied into operation
in the same manner, every year since 1864, they offer w correet idua. not of the actual quantities, but of the comparative
productiveness of each senson from vear to vear.

The gquantities eaught <o fitr us they are setarned, by the Fisheries' Report, are in their aggregate, for the Atltic
Provinees of the Dominion, shown in the following table :

TABLE 1.

{

i : ! Average prices indieated by the

Cod. Iaddock. | Hervrings : Mackerel Fisheries’ Returns.
Years. Hake and Yolloek,! in ; in
' Quintals. ! Barrels. i Barrels.

| I Codl. Herrings, Mackerel.

1 I

: : 8 I $ $
1569 331357 ! qorars | S0 300 ! 300 10 0
1570 a2l 2 w2i 2 3 1 407 11 4o
1571 : 00,026 : 330,600 240,426 i 3 00 i 50y 10 QY
1872 WTH08 | 320877 | 119,850 tu i 390 14 on
1873 . 1.0:3:3.602 349,60 6 | 160,617 415 | 390 . R TH)
1574 ' 936.855 f 326,476 I 161,798 I 4 40 | 4 15 ' 1 76
1575 i 882,094 ! J40.5332 ' 1234960 4 35 ! $ 15 10 00

The existence of complete statistics of the tish cateh of one year, wathered through the regular process ot a earetully
tuken census (1870), rendered these annnal reports available for deductions, which being, turthermore. as a whale horne
out by the Trade Reports, aud such broad means of comparison as are furnished by the previous censusex, eannot tail to
hring a very near approximation to exactness.

"The following table is the result of ealeulations. made on such bases, and is confidently given asx expressing the
quantities of the cateh of the yveurs therein mentioned,  The quantities in this tahle refer to the Provinee of Nova Scotia,
New Brunswick, Prince Edward Island, and to the Provinee of Quebee from the gulf up the river St. Lawrence. as far
as Pointe des Monts and Cap Chat.: in other words it gives the result of the yearly eateh of” the Cod. Herring and Mae-
kerel in the fishing fickls concerned in the Treaty of’ Washington.

L. By . C Tache, Deputy Minister of Agriculture, Ottnwa, June, 1376,
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PABLE 1.,

o o e o e i %1t ¢ At mome et mm o s ag me i b eae 8= < aee. o e

_ Quintals of .
Years, i Cod, Tladdeck, Hake and Burrels of Herrings. Barrels of Mackerel.

! Pollack.

1

: -
1564 ' 730,428 . 505,595 54,022
1870 l 801,558 - 403,850 93,972
1571 l 954,131 245.012
1872 12372207 122,145
15734 1405504 557,979 163,631
1574 1.278.4499 534507 THLET
1575 : 1,19:8.579 : 535,371 126,324

Totals of T yeurs......... | 7.146.7u1 ’ ) 3,720,822 070.035
l H

The figures marked by m asterisk are the figures given by the Censuses-of 1870-71, of the Dominion and of Prince
Edward Island. less the quantities of fish enught West of a line drawn from Point de< Monts to Cap Chat.
1t ix to he remurked that the returis of the. Fisheries” Department previous to the yenr 1873, do not contain the
fish eateh of Prince: Edwand Iskud : and that the quentities, included in the retums for 1723, 1574 and 1875, on
“neconnt of Prinee Edward Island, have been dedueted for Cod and Ierring, Mackevel not Lzing eaught in any quantity
west of Cap Chat.  In making up the termns of the ratios, the nhsence of the products of' the Lsland bing faken s« set
*off for including the St. Lawrence portion of Quebee in the Fishovies” returns used as an element of the ealeulution.

Besides Cod. Herring and Mackerel, there eame under the purview of the Treaty off Washington. Halibut and such
species of fish as are used for bait.  An idea sufliviently defivite of the quantity of Halibu: caught annually may  be
derived from the quantities given in fable L. extracted from the Consns of 1571, herzinhafora given. 1t would be ven-
turesome to trv to estinmte the quantity of fish anunlly used w4 buit in lishing, which is will b2 easily s2en awmounts to
many thou-and quintals every vear.

As to the proportivnate quantities of the spreies of the Cod kind. and, as to the distribution of the various quantities
of them and of Herrings and Mackerel amongst the four Provinees for the share each of them contributes to the totul
cateh, they evidently vary from year to vear within certain limits, but io the long run, and as an average the following
apportionment of quantities may be taken as the expression of the broad thet it is intendad 1o convey, namely :

The quantity of Cod is to the quantity of Taddock, ake aud Pollock taken togather (with which it is associated
in the toregoing Tables) as 6 is s 1. )

The proportion in which eaeh provinee comes in the grand total enteh may be stated as follows :

Fur Cod: Quebec 33 per cent.: Nova Seotin 54 per cent: New Brunswick 6-par cent.: Prince Edward Lslnd 2

wr vent, :
! For Haddock, Hake, and Pollock : Quahee 2 per cont. : Nova Seotia 80 p2r cent. : New Branswick 14 per cent.:
Privice Edward Island 4 per cent, )

For Herring : Queboe 21 per cont.: Nova Seotia 32 per eant.: Now Brunewick 43 par cont ¢ Prince Edward Ts-
land 4 per cent. :

For Mackerel: Quebee 7 per cont.: Nova Seotia S0 per cens. : New Branswick 8 par cent.: Prinee Edward Lsland
10 per cent.

I, . TACHE,
“Deputy uf the Minister of Agricuiture.
Orrawa,
Derantvent oF Acricciront,
June. 18706.
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APPENDIX YNo. VI
1870
Population of Maine.. ... 326,015
d Mussachusetts, oo L 1,457,451
* NewHampshive. ..o hereaea 318.300
o Rhode Istand oo, 217353
0 Conmeeticul ..o e 537,454
o New Jersey. ..o i e e tee e 906,095
“ New York........ e e e e e 4.382.759
o Pemnsylvaniao. oo L. 9621,951
Forad oo 11.968.178
Anea, Aren in Sgquave Miles, Pop. in a Sguare Mile,
Maine.... oo 35000 7.
Masanchusett oo 7.800 156.84
New Hampshive. ..o 9,280 31.80
Rhade Isdand. ..o 1.306 166.43
Connecticul .. oo o 4,730 113.15
NewJersey. oo e 8.:120 108,91
New York. oo 47.000 0325
Penusylvanin. ..ol L. e 46.000 76.50
Towdo oo oL 150450 735
Mean...oo. ..., U4.66
Agrregaie Population of the several States hordering the Atlantic Coust as far
Nouth as Pennsylvania inelusive. ... ... o . . 11,963,173
A e e e e 159456 Sq. miles.
Pupulation pee Square Mile............... . . 4,966
Aggregate Population of the British Provinees bordering the Athuntie, and the
Gulf of St Lawrence. ..o 1.864.910
Aren. e eerene e e 238,741
Newtoundland and the Labeador, estimated 100 miles baek from the coast. . .. 77,000
Totalarea.......ovvoivuun.... ... 315,741
Papulation of Newtoundland and the Labrador. . oo ov oo oo oo, 170,000
Total Population British American Mavitimo Provinges. . .ooovennonron . 2,031.910
Population to the Square Mile............................. . e 6.4

Nort. ~The remaining portion of Appendix to Chapter (1 will he fouml at the close of the last Chapter.
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aturvation of the Cud in British Ameviean and Norwegian Seas ;. 57, Habits
of the Herring, Huxley in 1863, Axel Broek's views; 38, Axel Vilhelm
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44, “ It is well known that the presence or absenee of
Herring determines the abundance of Hake and Cod on the
Grand Manan Fishing Banks, the tishes of the fist mentionel
family having a peculiar attraction to carniverous fish of all
kinds, [t is, however, the anadromous fishes of the coast
which bring the Cold and other tishes of that family close npon
our shores, The Sea Herving is but little known outside the
region of the Bay of Fundy, exeepting in September and Oc-
tober, when they visit the entire coase from Crand Manan to
Scituate, for the purpose of depositing their spawn; this act
depending upon theiv finding water sufficiently cold for their
purposes, a condition which, of course, oeans later and later
in the season in woing South ™ The foregoing extract from
the letter addressal by the Uniteld States Commissioner o
Fish and  Fisheries to the Commissioner of Fisheries in the
Stiate of Maine. embodies three important facts in relation to
the Herringe, 49

Ist.  The peenliar attraction it presents forthe Cold tribe,

2nd. The geographieal distribution of its spawning
srowmds in United States waters.

Al Jts dependance upon colil waters,

4th. The limited exvent to which it is found it waters
oft the consts of the United States,

It is true that United States wanax, south of the 39th
parallel of latitnde, abound with another varicey of Herring
cilled Alewife, a fresh water herring, an anadromons species.
and this is considersd by the United States Commissioner of
Fish and Fisheries as = in wany respeets superior to the Sea
Herving as an article of  Fowl: if anything, more valuable for
export; amd e he captured with vastly less trouble, and
under circmmstanees, and at a season much wore convenient
for most persons engaged in the Fisheries”  But the pursuie
of the Alewife in the waters where it is most abundant, and
at the season of the year where it wonld I most remumera-
tive is forbidden to British Awerican Fishermen under the
limiting clause of the Treaty of Washington, 320 (See para.
X1 to XIL, Intraductory Chapter).

1. Vide Letter referved 1o, Appendix No. L. Chapeer L

2 Iy 1874 there were 6,567,240 tresh watter Hering sold in Washington
Murket alune.
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The Sen Herving, on the other hand, although little known
on the Coasts of the United States beyomd the limits hebween
Eastport. and Scituate, (See Chap. on Bait): amd only in
the fall and winter months, is abundant for upwards of three
thousand miles on the British American Coasts, is the great
lure for the Cad at certain seasons, and forms of itself an -
ticle of foud which is vepresented annually by an aggegate
cateh not now i':lllin‘g short of one million barrels, 1t is taken
generally elose to the const line, it is the first bait for the Cod,
aml it may truly e said that if the Herving were o be an-
nihilated in British Ameriean waters, the Cod fishery, as now
pursued along the coastss amd on the Grand Banks, would e
deprived of one half its commercial value, and the Briti<h
Fisheries wonld reecive a fatal blow,

It winters in vast schools in the deep bays on the eoasts
amnd from its halits, its spawning perials. the two distinet
varictivs which exist in British American waters. bringing
it within onr reach in spring, in the fall and daving the win-
ter, its habitat in our seas s a0 possession which cannot I
aver-estimated in value and effeet. The zones of depth at
whieli it feeds or rests” during the winter are beginning to be
known, the myths which have envelopual its movements are
graduaily being dispersed, and it presents itself now as a
strietly home fish, whose spawning grounds are em ounr shores,
and whose stmner wanderings ave limited to the cold waters

of our seas,

But the Herring is sithjecet to migratory moevements which
appear at the fisst blush to make it at the Test, 2 tish upon
whase presence relianee is not to be placed for a great many
vears toether, Happily the impressions which have prevail-
el on this important subject. are likely to T dispelled o a
[arge extent by the investigntions of  Professor GO, Sars, fal-
lowing up the earlivr information  obtainel by diffirent
Swedish, Norwegian and Danish Natualists. Tenpevature,
aml. in general, Meteorological conditions, appear to deteriine
the depth at which the Herving spawn, and the neamess with
which they approach to the shore for that. puipese. But with
reganl to the Ameriean Spring Herving thers need e po fears
akin to those whieh disturh the minds of the fishermen of
Norway and the iited Kingdom,  British Amerivan Seas are
iee-enenmberad diuving four or five months of the year aml it is
on the breaking up of the ice that the spring Herring ap-
proaches to spawn.  In European Atlantic Seas, where this
fish is so hnportant an articie of  commerer, the =eas are
very rarely jee-encmmbered. and the Herring live Jonger in
outside waters than on the North Aweriean consts. Tn the
Western  Atlantic waters it secks its winter vesting plaee
much earlier than in Europe, and it is this less liable to
be ddrawn away by its food being driven far off the Tand,
as deseribied by Sms. The flnetuations in North deerd-
enn waters aze small in extent compared with those astonish-
ing changes which take place in Europe, sometines eansing
the entive min of large commercial and fishing communitios,
aned lauding to eneral distress. Bat the pe maneney of the
Hevring schools in British American Seas, the comparitive
siall size of the .\'ulmm._:m-l their uniform Jdistribation over
an humense extent of eoast line, give them adiveet and ndi-
reet value to our fisheries greater than s enjoyed even in
Norway, particularly when the condition of the people and
relative mees of ench State are taken into considheration. Nur-
way aml Swoden were great fishing countries when British
Amerien was untrodden by civilized man,and, indeel,as foras
the Herving is concerned, this fish has not been an ohject of
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pursuit for a longer period-here, than- the® st cf)nch' of sue-
cessful Spring Houmcr fishery, which teringted in ‘Norway
in INT-h bringing «l(mn the annual exports of the %prmh
Herring from an avernge of 600,000 barrels to a total of 60,000
Larrels, between the years 1823 and 1873,

The Herring fishery in British American waters is in its
infancy, for we now know where to look for this fish in the
winter months and how to take it at different depths. The
tempernture of different strata of water determine its position
on Newfoundland and Nova Seotian Coasts, and there does not
appear to be any reason why an- cnormons -winter fishery

“should not he carvied on, just as on the shores of the Baltic
bencath the iees The -United States tishermen, as is shown in
subisequent pages, are alive to this Lnt.u'pri'/c and will not fai)
to take advantage of the present dearth in- Ewrope, owing to
the expected w .m«lumm of the Spring. Herving there, perhaps
Just out of reach.of the fishermen. and to the ontside sp'u\nm"
wromnls,

MIGRATORY INSTINCTS OF THE HERRING,

45, The instinet whieh finpels schools of herving to start from
thieir winter hones—he it some profound bay or some deep ocean
valley—and move towards accustomed spawning wrounds, or
seawands, to pursue theiv summer wanderings, is akin to the
migratory instinets of birds, nd, like this wonderful know.
ledge, ix to some extent the vesult of growing experience. )

It is olservenl among binds, which, like fishes, have “the
power of yapid ]uunnnt,lon through a melinm serving them as
ameans of progression as well as of food i nmumerons cases
that the young of some migratory species farely go with the
old ‘bivds, hut gronp together and start on their journey alone,
or following some of the latest stragorlers, ¢ '

The young hirds do not go so far as the old bivds, and they
wander about much more than those whieh have the henetit
of experience ; and the result is that many of them arve des-
troyed hefore the next spring, and the number of  those which
return is by no means so great as that of those which left.

Numhers of young bivds, in their southwawrd migration, do
nut cross the Meditermnean, but stay in the south of Europe,
The same vule, aceonding to Wallace, applies to the novthward
mwigration, the yonng binds stopping short of the Arvcetic regions,
to whicli the old hirds migrmte, 6

i, Now, these remarkable peenliavitics, so contrary to
what might have been expected, are observed [in the move-
ments of certain fishes, partienlavly the Herring and the Cod,
The young of the Herving school together, rarely going nearly
o far out to sea as their prjenitors, and wintering by them-
selves, generally wholly apart from the alder fish.  In none of
- the deep bays on the Coasts of Newfoundland, the Bay of
Fundy, Nova Seotia amld the northern part of the State of Maine
where the olid hervings winter, are any considerable portion of
immatwre tish taken. They are wintering apart, probably in
different zones of water in the deep sca outside.  There is a
reason for this separation we may be assured, and we discover
it, probably, in the simple fact that if it were not so, the in-
veterate and insatiable enemy of the Herring, namely the

Cod, would annihilate the species, if the breeding Hervings
wete not preserved.  Inodeep water, from 100 to 200 fathoms,

1. *The annual movements of muny tishes are more strictly analogous to
thie migration of binds, sinee they take place in largo bodies aud often to
cousiderble distances, and immeliately conneeted with the process of re-
production.”— Wuallave's ** Geographical Distribution of Animals."

2, Ihid.

3 Wallnee —* Giemgraphical Distribution of Animals.”
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all along the south shore of Newfoundiand there are innumer-
able Cod during the winter season; in the profound bays on.
the same shore thete are innumerable Hering.  But the Her-
ring rest undisturbed at the edge of the ice. and partly wnder
it, thronghout the winter, abmost within view of the cod
schools.  These are the spnwning herving,  But where are
the youug hervings 7 those of the first, second and, it may be,
the led year, the greater number of which do not spawn,
and whieh will not lw-'m to spawn until they Tave attained
their third or fourth venr. These are doubtless distribnted
through the ocean valleys, not remote from land, il on these
Youny schools, as well ax on the capelin and other small fish,
the card feed, for they are found in their stomachs when canght
in the winter, [

The: practieal teaching of this law of distribution and local
migration is the preservation of the ~p‘u\mn-r grounds of the
ol I herring to their fullest extent, otherwise the winter supply
of fuod for the cod will diminish in those areas where the
young herving tined a winter howe

In the Baltie the herring is eaught in the winter ander the
ice. at adepth varving from five to twenty-four fathoms, witl
nets set at those depths. This is a point to which the New-
foundland tisheren would do well to direet their attention,
el test the depth at which the herring is Iving in their pro-
found inlets and bays, by nets sunk to ditferent depths,

Sarx has shown that the young vearling herring like the
Youny vearling cod, spend their tivst year near the const, anil
congregate there in larwe schools, The fishermen of Nantue-
ke in Massachusetts, have observeld that a very large school
of Cod visit that coast in the winter whielr will not average
wore than a pound and a half a picee. B These e prab-
ably veading Cod, or mther Cod which have enteral apon
their second year. and, like the one or two year old Herring,
do not ventire so far out into the deep as the alder fish,

THE SPAWNING OF THE BERRING,

It will now I shown that the spawning grounds of the
hersingr are very widely distributed  throughout the length of
the British American coast line, and that the youn g kerrings
born in these breeding grounds form the natural awd eovstant
e which bines the one, two and thre year old eod—:the
inshiore cod—tar the coast.

The spawning takes place at two distinet periods of the
ver, namely, in the spring. or carly smmer, and in the an-
tumn.  In this pnrti(ulm' the Aneriean forms of the herring
are like the Norwegian © Spring Herring ™ and the © Bohustan,”
or Swerldish Ht.lnnt;. which spawn in the autuwma, The puint
is one of Dmportance, for it develops two distinet periods o
the Ameriean const, during which the herving huve for the cod
is present on our shoves inits suppose:l most ateractive form,

This occurs over a very widhe streteh of const line in the

early spring monchs, when the herring first come in to spawn,

amd the act of spawning appears to tlc\vlup an odour charae-
teristie of the herving, which first indicates to the insatiable
cald the wherealouts of the spawn which is so strong an at-
tracetion to them as ol

The mumerons loeal sehionls of herring, the ditherent rans
and sizes of the fish which are fonnd on widely separated
parts of e coast as well as near together, appear to show
that similir variations ocenr in American waters as are found
in Enropean scas.

J— © e s et e S = s Em i = e s e e e = tm - em——

2 Repert of the U8 Comnissimer of Fid aud Fisleries, 187172,
I D Gilpin, Tiws. Int. Nut, Seil 1873,
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My John Mitehell, in his work on * The Hering,” states
that the spawning ground near Dunbar, Scotland, after heing
visited by aschool of Herrings at the end of August or bugin-
ning of September, is not only known” by the sea having a
whitisl, apague appearanee, but also from the strong fishy or
aily odour. # hinmediately after spawning the herring started
ol and for the spase of three weeks the ground wasswarming
with whitings, coil aned other fish, which were evidently at-
tiacted by the spawn.”™ [ The spawning grounds of Huerrings
are very attmctive to Cod, who are inveterate spawn caters,
and it is thus that Herving on an extendal coast line heeome
very powerful eans for luring the Cod to the Shore, and this
apprears to e done in a large degree by the strong il sinell
emittel by Herring schools when on the spawning heds, In
this particnlar they resanble the Caplin and Smelt, which, as
stuted i a separate article having espeeial reference to the
suthjeet, attraet the Cod and athe fish to the shore throngh the
senise of smell, the Caplin and Smelt emitting during the sea-
sul of reproduction astrong odour of the encumber.

Before proceeding to refer to some peeuliarities in - the
Natural History of the Hering bearing upon its importance
to the North American Fisheries generally, it would bo advis-
alhle to allude brietly to the following subjeets :

Ist. The spawning of the Herving,

2l The Winter Fisheries in British Ameriean waters.

Sl The Spring amd Antumn Fisheries,

th. Tl periads of its approach to the coast.

ath, The extent of the Herring Fishervies in British Am-
eriean witers.

ith,  The value of Herring as bait wo the American Fish-
ermmel.,

7th. The fluctnation in the catch.

The spawn of the Herving adheres in linnps and nmsses to
evervthing with which it comes in contact. Tt is deposited at
various depths on the bottom of the sei. Ropes dmwn throngh
Herring spawn, or merely lying near where it is deposited, be-
coie so thickly and aniformly conted as to resemble cables,
Perley says 4 that on the 30th August, 1850, when on the
Crand Manan Herving spawning gronnds. = many of the nets
were thickly coveral with Herring spawn, and, in eleansingthem
the decks of some of the vessels were covered avele deep. It
was said to be no inusual civeumstanee for the net-rope (49
threwd ratline) to bae found in the morning as thick as a man’s
arm with the spawn, while i vessel’s cable woulidl he inervasisd
to the size of a live milon kew”

Professor Huxley states in the ** Report of the Roval Com-
wission of ING3 that «If a female in this state Jready to
sptwn) be squeezed, and the ove reeeived into a vessel full of
. seit-water, they will all fall to the bottom, and the viseid sub-
stanee, with which the ova e coated. cansing them to adhere
togrether, they will form a thick cake, which, after a few hours
rest, vonstitites a dense consistent mass, o firmly aldherent to
the bottom of the vessel that the latter may  be suddenly in-
verted without detaching the ova. Indeal, to separate these
either from one another, or from the bly to which they ad-
here, demanils the exertion of a certain foree, which, as often.
ends in the destruction of the cgus as their detachment.”

1. See nlso Go 0. Sury’ Report for 1572, relative to Cod heing taken in
Herring spawning grounds, with their stumachs full of symwn.

L Report un the Fisheries of the Bav of Fundy.
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SeriNG SPAWNING GROUNDS,

GULF OF ST. LAWRENCE—EASTERN SHORE OF NEW BRUNSWICK
—AROUND MISCOU  ISLAND—RAY oF CHALEUR—LAST
WEEK IN APRIL, MAY, TO THE 1OTH JUNE.

Inthe Bay of Chaleur, Port Daniel, Caseapudia, Bonaven-
ture_and Carleton, are noted localities as herring spawning
grounds, .

Herring appear early in the spring-on the north shore of
the Gulf, at. Seven Islands, Natashquan, Kegashen and Brad-
ore. 4 They lenve the shore in June and reappear in August
on the western: part of the Gulf coast, and gradually later
towards Belle Isle, where they appenr abont. the first week in
September.”

MAGDALEN ISLANDS—PLEASANT BAY—NEW BRUNSWICK SHORE

Herring spawn on the whole eastern shore of New Bruns-
wick. atound Miséou Island, and within the Bay of Chaleur
(Perlex 1849)  The first, or Spring Hevring, appear as soon
as the const fringe” of iee leaves, about the middle of April.
according to the'cluracter of - the season. The seeond, or Fall
Herring: appear about the 20th August.  There are, besides
these, Joeal schools, sueh as the Miseou Herring, which come in
at the end of June and remwmin all the season. This herring
is simall aned fat, and is caughit in an inch and a quarter net, at
from { a mile to 20 miles from shore, They are distinet from
the Spring Hevving,  (Perley.)

) BAY OF FUNDY,

The Dighy Herving appear in Annapolis Basin about the
hegrinning of April amd spawn abont the 1st of May. By the
20th of that wonth they have in generl left the Basin,

Grid Moo, Sontheen Head—July, August and part of
Septetlwr.

Busiv off Minas—June,

N EWFOUSDLAND—N ot EAST ATLANTHC Coas,

Mr. Michael Carrol states that “as soon as the jee moves
oft’ the shore in the difftrent northern bays, in spring, the her-
rings are suve to strike in to spawn,” and they visit the same
havhour, cove or ereek cach season for that purpose. They
are generadly ina poor condition and of the sune size. They
are citght in seines, herring nets, cast or odip netssand large
quantities at a time. lee alone prevents them from being
taken vegmlarly every vear

ArTeaN SrawsiNeg Groesn,
ATLANTIC COASE, NOVA SCOTIA.

September and Qctoher.  **‘They approach the Nova Scotia
Shore erly-in March, at first very stragaling and very lean. 1
have myselt seen spawn fish in May, ‘The fishermen tell me
they find thew at all seasons. * *  * During the latter part
of Angust they are in their prime, and preparing to spawn—
which operation takes placee in September and October.” ¢ Uhe
virions sandy coves and land-locked bays about Sambro, Fas-.
tern Passage, Shelburne und Prospect, are favorite resorts. in
from five to ten futhoms.  Here the fish may be seen lying upon.
the bottom in thousands.  They may be measured by the acre.
‘L'hie sea is white and turbid with the spawn, and ropes, in puss-
ing through it, become as lurge as small hawsers. ‘L'he Cod and
his varieties approach to feed upon it, while quantities are cast
upon the heaches of the ren” 12

L LT e T Sy S ——

2, Dir, Bernaed Gilpin, Trans, Nov, Sen, nst, 1863,
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UNITED STATES WATERS.

From:: Eastport: to Scituate (Maine'—September and Oc

tober. :
48.—WINTER HERRING FISHERY.
' NEWFOUDLAND,

Bay or Istaxps—Middle Arm and Humber Sound—End of
October to March, and in May and June, ,

[n autunmin and winter taken in nets 2! and three inch mesh,
put down in holes and drains cut through the ice at different
parts of the Humber Sound. .

In 1864, during October and November, there were taken
Inmets............6900 bbls, ............Autumn fishing
InJan, Feb. & Mch. 19700 =« ............Winter “
In May (1865.) ... 3900 ¢ in scines......Summer ¢

Total . ... .. 0.30500 ¢
Exports of Herring in 1868 ..........0....... 50,000 bbls.

Exguisn Harsor—In 1864, 24,908, barrels of Herrings
were taken from Fortune Bay. In 1865, 12,600 barrels frozen
[Ierrings from the same District.  These Herrings are taken in
the latter part of December and in the month ¢f Junury. Mr.
Hayvward states that he was informed that 8000, bariels are
“unnually thrown overboard in consequence of the mildness of
the weather ; the herrings are hanled, and the weather not being
sufficiently hard to freeze them.” # Numbers are also destroy-
ed by being barred for o long tini, 01

1863. 186G4.

Exports from English Harbor. J........ 2000 27308
“ *  Baiede Nord............10560 -

At Fortune Bay, the Herring is stuted to strike the shore
about the first week in December. ‘They take up rheir guarters
m the deep arm about- the 1st Januvary, where they remain,
chiefly under the ice, until about the 20th March = Fromi the
20th March to the 20th April they are usually abundant aud
quite near the shore ; they then go into deep water aud remain
there until the 5th to 10th May, when they make their appear-
ance in every cove and harhour for the purpose of spawning ;
the scason lasts until about the 5th June, but a few schools wre
Iater, and it is not completely over until about the st August;
they then go into deep water to recuperate. 1! llerring are al-
leged to be more numerous now than 235 vears ago:

WINTER HAUNTS OF HERRING AT THE ENTRANCE To THE 1Y
OF FENDY,

In Bays on the Coast within thirty to thirty-five miles of
the Passamaquoddy Bay, near the Island of Grand Manan, at
the cntrance to the Bay of Fundy.

A very extensive and valuable winter Herving Fishery has
its headquarters at Fastport, iu the State of Muine, U. 8, The
Herrings are frozen as soon as caught, and shipped to markets
in that State. In orderto take advantage of chauges in the
weather, a signal telegraph station is connected with the chicf
fishery Depot at Eastport, to give suitable warning ol the prob-
able approach of warm or cold weather, and thus prepare the
dealers for the changes advisable in their operations.  The Her-
rings begin to approach their winter quarters in October, and
leave them early in April. )

1. My, layward (1565)

L. Report, 185, App. to Journal of the Council, 1564,

1. Letter of G. R. Bennett, App., Nowfoundlund Journal of Aszembly,

1. For furthes information on the distribution unid nses of the Herring on
the Atlantic const of Nova Scotia amwl the State of Maine. See Chapter on
Bait.
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Coast or Nova Scoriy,

During the past ten vears the fishermen in the neighbour-
haod of Il.nhl.l\ and \l.ug.lre Bay have taken Winter Her-
ring on the shores in from four to six fathoms water.  In some
plices they have, it is stated, left their accustomed winter quar-
ters during the season of 1876-77, but probably they were
only a littie turther out atsea It is stwed that vessels tovk
cargoes of herring from® Margaret’s Bay this last winter to ship
to Sweden. A winter herring tishery of considerable magni-
tude might spring up on the Nova Scation const.  Indeed, the
fishermen have stated to the writer, that recently American vessels
have received inuch of their it on Nova Scotian shores, tor the
LeHave and George's Banks, \\'hiz-h they were zecastomed to get
at New foundlind. .

Wixrek - Hermxe Fisuery ax Eikoprg,

An extensive Winter Herring Fishery exists on the White
Sea.  Opposite the village of Soroka upwards of 750 thirty-six
fathom nets are employed by the fishermen under the ice. A
woud hanl will bring up 100,000 fish. At night the net is left
n the water, during the day time it is dragged from hole to
hnle several times  Both the small and the large herring are
always to be found in the White Sea.

L the Baltic and its approaches the herring has also been
seen to pass under the ice, and are tiken in nets

Seavik Hemise FIsnepy—NewrorNphaxn,

Bay Sv. GrokGr.—erring are tuken here in the month of
May, and *=ure of a thin deseription, not resembling those tuken
iy Bay of [shands”  Exports for 1864 20,260 harrels, all taken
in nets,

Basio Istasps.—Mr. Hayward reported the herring fish-
erv rapidly deereasing at this station in 1865, He was in-
formed by the residents that some fifteen or sixteen years pre-
vious to 1865, 20,000 barrels were annually taken here. The
practice of barring hcmug~ has been e\tcnsl\clv carried on.

Mr. 0 M. Kelly reported in 1837 that the usual catch of
herring in St (wm;;c s Bay some vears azgn, was from 20,000 to

30.000 barrels, but previous to 1857, for a few vears, it haed be-
gun to decrease su much, that when his estiniate was framed in
1857 not more than 12,000 or 13,000 barrels were taken. The
viuse of the deerease was then artributed to the practice sulopted
hy the sehooner masters, whe came for herring, of throwing the
offul of the herring overboard on the fishing ground.

In 1868 the number of harrels of herring for bait. taken by
the French fleet, of about 300 vesscls, sailing from St. Pierre,
was 16,000, besides a large quantity of capelin,  The value of
the herring was estimated to e about £27,000 stg., and of the
capelin, £16,000 to £18,000 stg., together, abour £45,000 sty
(Capt. Parish.)
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ATLANTIC COAST.

"FOUNDLAND. -

PERIODS OF APPROACH TO THE CO

NORTH FAST
Table showing the dates of the first appearance and

departure of the neriNG from the North East Atlantic Coast

of Newfoundland

50.

No. of -.
Days.

Station. "Year. | Spring Herring. Days Autamn Herring.

Middle of May to

AOH_.?" St. John to Partridge . 1871, |15th May. ... ees
All the Season......0........|" middle of Sep.

Dot ooiaiiaa] 1872, [AT the Season.

White Bay and Canada Bayl 1871. | R, Ceeaes Ist Aug. to 15th Sep.| 46. |................
: : 1872, deveveonnee i oS oL Dst Aug. to 20th Sep.|  51.

r._.n_.o Rouge Marbour . oo .0p 1872 fMay....oooooaao o oOctober ovee o vnneu it oo AN the Season.

gO._.cc_,. Harbour Loo0voncnlb 1871 Mayeeeeenaueee oo 0ctober vues Lo ufe s e e AT e Season,
_

wp.>_=rc=..,.............. O 1 T O
187 EMay... ool 8Tst October. o Lul ) 18 oL
_

for the year 1871: Captain
Reports on the Newfonndland

“Daxw

CLIFSE,” far IS

Captain Brawn, R.N., 1LM.S.

I.
Hoskins, RN, HOMLS, |

tisheries.
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STRAITS OF BELLE: ISLE,.

NEWFOUNDLAND COAST.

Table showing the-dates of the- first-appearance and depiur-
ture of the-HErrING from-theicoasts: of the Straits:of Belle. Isle.

Ntatlon. Year..  sprinclerrime. © New 1ye s Antumin Herviug, Nu, Inge
Cape Bauld 1871
to
Cape Onion 1872... .\v.vunen.., Aug. 10 10 Sep. 30...51
Pistolet Bay 1871,
1872:
C. Norman 1871.
to
Savage Cove: 1872.
Savage Cove 187l....... ........ July 31.
to
St. Barbes B: 1872.......0 ... .0 Aug. 14 to Sep. 30...46
1873. July 10
LABRADOR COAST OF THE STRAIT,
Chateau Bay: 1871....... ........ Aug. 3.
Red Bay 1. Aug. 20-to Sep. 25...36°
Black Bay 187l....... ........ Aug. 20 to Sep~30...41
Forteau Bay 1871.... ..........Aug. 1010 Dec. 20..132
HERRING ARRIVED,
Henly Harbour:... ............ 8th Sept., 1888.
Fox Harbour............ oo es Srd
Black Bay, Pinware............. 4th «
East and West Modeste. ......... 4th

Seal Bight.........viiie et 14th Augt.,



NDLAND,

GULF.COAST- OF -NEWFOIU

Table showing the  dates of "th¢ fiist “appearance and depar-

> ture of the llerring from the Gulf coasts of Newfoundland.

-

. Station.

St. Z&.ﬁi.nt.u Bay.ooooannd!

St. Margaret's Bay to In-
garnichoix. .o ovvne

“
¢
|

[ngarnichoix to Bonne Bay. .
Bay of Iskmd...oononnen “
{

1872

1572

Spring Herring,

MHerring winter in Boune
Bay.... civvvvaee e,

t

1st May to 30th Junc. ...

St. George's Bay to Cape Rayl. . ... .. {llerring winter here......

-

No. of
~ Days.

{

_ S

_ .

1
|
Autninn herring, _

.. Small herring, 15 .Aug. to
. 15 0et.; Lkuge herring, B,
t Sepeto 13 Q0ctoo.onenn,,

]
.. Ist Oct. to end of season. ..

§ 61

2 30

M ‘I'wo distinct schools,
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The Tables of Catch, as of Exports, furnish but very im-
perfect information as to the annual quantities of this fish which
are used in the different ways named, but a close approximation
can be obtained of the amount conaumed ns food s and for this
we are indebted to the comparison and estimates of the Deputy
Minister of Agriculture, Mr. J. C. Tache.

The following tables show the reported catch, and the esti-
mated Dominion catch for the vears 1869 to 1876 inclusive :

H

Year. ’! Reported Cateh in Barrsls. {Estimnted Catel in Barrels.
1869. | 307,478 i 505,195

1870. : 248,839 | 408,350

1871. 380,600 ; 625,337

1872. T 824,877 ! 533,783

1873. | 349,666 | 557,979

1874. | 326,476 5 534,307

1875. | 340,382 ! 555,371

1876. | 118,859 '

The catch of Herring in Newfonudland aud Labrador is very
much greater than would be gathered from the annual export.
The Census is the only true test of the magnitude of this in-
dustry.  The exports of Newfonndland for the vear 1874 are
returned as amounting to no more than 42,585 harrels, while the
total catch, including what was cured for howe consumption,
sold as Bait and expnrted, reached npwards of 270,000 barrels.
The Census gives the following enumeration of the number of
harrels of Herring cured in the Colony and its Dependancy
during 1874 :

Barrels.
Herring cured in the Flectoral Distriets .... ........ 75,207
“ *“  on the French Shore ............... 93.895
. “ onthe Labrador . .......covut oo .. 16,265
Total cured..... te teeseaiecaaan 185,382

Add to the total number barrels of Herritg cured the
number sold to the French as Bait * ... ..... . 70,000
Sold to the Americans 27 ... e ttieeneeananae .. 16,000

T'otal number of bhls. of Herrings canghe. . 271,382
Total number exported, ... .o. u. ... 258D

Difference between export and cateh .. 228,797

The agregate number of Larels of herring enught in Do-

winion and Newfoundland waters duving the year 1874, pro-
bably exceedwl eight hundred thousand barrels, thus :—

Dowinion waters. . ..............334307 bhls.
Newfoundland do.. . ..., A7TI (N2 -

Total ... oo SOGGRD
To this we add the quantity used for manare, which rarely
Appears in any returns, the quantity consumed ax hait, with-
vut heing enumerated. and the quantity destroved by the
hurtful process of barring. A willion barrels of herring each
vear, and grulually inereasing, will fairly represent the quan-
titiex of this fish taken from British American seas.

1. This eatimate of the annual yuantity of Herring suld to the French as
Bait is taken from Mr. Hayward’s cfficial repurt in 1864, 1n 1376, estimated
quantity of Herring sold ts the Frenel for Bait —200,000 barrels— Evidence of
(ieorgre Rose.

2. Estimated. See evidence aubtained by Mr. T, 0. Prser.
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THE VALGE oF- THE HERRING A8 BAIT TO THE AMERICAN

: : Fisuenies,

32. The testimony cmbodied in the. following extract from
the “ Fisheries of Gloucester,” afford ample pnoof of the great
value of the British Amcrican Herring Fishery as lait, for
Ameriean Fishermen.  Indeed, no further addition to the cmi-
nently practical statement there given is necessary.,

. 'lhu..\(.\\toumllmul and x\u\\ Brunswick Herring Fish-
crics, of comparatively reeent origin, while not unattended
with havdship and danger, hecame at onee an importani aux-
iliney of the Georges’ and Banks fisheries, and have been pur-
sued unvemittingly from the start. During the present season
herving have been shipped henee to Sweden, at a gond protit,
and it is not impossible that this may prove the initial step
toward the resumption of exportation of fish to forcign ports,
an important indusiry of the port in the early days of its
tishing enterprise, The Spring of IN7G has also been marked
by a new feature in the Georges® tishery, the capture of lali-
but in immense quantities in deep water on the edge of the
" bank. good fares having been seeured ina hundred and fifty
fathoms of water, a greater depth than was before thought
likely to frnish profitable reburns”

» ¥ ~ L9 | J * 4 * [ 3 L ]

“ With the close of one fishing season another is inauguy-
ated. On the winding up of the mackere] fishery, and the
partiad snspension of the Bank fisheries in the Fall, the better
class of vessels thus employed commence titting for the Her-
ring Trade, to which the envigies of quite a Heet are devoted
during the winter months, A few vessels only engage in what
is known as the salt herring trade, the majority of the Heet
seenving their fares fresh, freezing them thoroughly and stow-
ing: them in bulk, allowing their cugoes to vemain undis-
tarbed amtil thev are warketed in as good onder as when
taken from the water.  The New ioun«ll.uul herring tiade was
inaugmrate:d in the winter of 1856, and has heen pnhnul with

varying suceess sinee that time. This tlect usually sails from
thee middle to the last of November, with an outwand cargo of
stch supplies as are likely to find a guick demand among the
herring tishers of Newfoundland, which are exchanged for the
producets of the sea. The erews of the fleet, do not engage in
tishing to any extent, heing occupied in taking proper care of
the herring purchased of the local fishermen, Having scenved
a eargo they return home, usnally arriving in January and
Februavy, when a portion of their cargoes find a ready sale to
the Bank feet, for hait, the mest being mavketad in Boston,
New York and Philadelphia markets, for food, where they are
in active demand, especially during Lent. The business is an
important one, furnishine cmployment for the vessels and men
at a time when they might atherwise be compelled to lie idle,
and providing the means for the early embarkation of the
Georees' and Bank Heets in the late Winter and carly Spring
months.  Thie business is also a godsend to the people of New-
foundland, who are thus enabled to exchange the products of
their- Winter fishery for the necessaries of life on wnuch more
favorable terms than would utherwise be possible. The New
Branswick herring fishery is another valuable pursuit, aud at-
tended with muceh less danger than the more distant voyages
to Newfoundlaml.  In the season of 1874-5, twenty-three
schooners made Newfoundland  trips, and  thirty-three were
engiered in the New Brunswick fishery.

Early in February, on the arvival of their supply of lait,
the Georyes tleet fit away for their early trips, and the Grand
and Western Bank fishery assiunes more important prupm*-
tions. The cost of an average Georgesman fitted for sen is
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about ‘37868 ; this inchules the cost of hull, $5,200, spars,
2400, rigxing, £330, sails, 8375, 230 fathoms of eable, $430, 3
anchors, weighing 300 1hs. each, $120, 12,000 herving for Lait,
|150, dory, 30 tons of ballast. platfors, iee-houses, wurry-
pens, lines, eabin furniture, lanterns, horns, compasses, + tons
of ice, wond, conl, water, cte.  Eacl vessel takes a erew of
cight or ten men, and ordinarily is alsent from twa to three
weeks on o trips The fish are canght by hand lines, and cach
man keeps account of his eateh by cutting out the tongues of
the codfish, which are carried to the skipper for recoml when
the days work is elosed, and by marking the halibut canght
on the head or tail. At the end of the voyage cach man's
halibut ave identified and weighed sepumtely. minl the average
weight or value of the eodtish taken is ascertained, and each
man erediten] with the number cnuzght. The gross proceeds of
“the eateh are suljeet to deduetions for the eost of bait and
ice, anid ane-fornth of one per cent. is reserved for the Widows'
aml Orphans’ Fund, o that cach man engaged in the business
contributes something towards the support of the families of
those whose lives are saerificed in this hazardous ocenpation.”
—* Fishevies of Glowcester)” Procter Brotheps,
FLueTeaTioNs 1N tHE Caren,

The fiuctnations in the Herring fishery in the Estuary of the

Lawrence are well shown in the following table. ¢

SOUTH SHORE—POINT LEWIS o CAPE CHATTE.

Year. No of hbls. Yoear. No of bbls.
1868 30,117 1872 5,104
1864 15,135 1873 12,545
1870 64,651 1854 12,903
1871 2,169 1875 6,311

In 1874 the Herring appeared in large numbers in the
estuary of the St. Lawrence, as high up as Malbaie, where they
had not been seen for many years past. The prevaancze of
south-east winds was locally supposed to be the cause of their
returu.

Mr. Miller states in his Official Report to the Minister of
Marine and Fisheries, for 1867 (Sess. papers No. 43, 1867)
thai “Mony the north share of New Brunswick, almost any
quantity of Herrings could be captured in the Spring scason.”

FruerrarioNs A e MacparteN Istaxos,

Yrar, D.aeof No.,
st of Mareeds
Appe ttaine, taeh.

INGT. . May Ist. ... 4$1.500, .

1862, May 2ned. .00 0105,

863, May 17eh. . 26500,

ING4. . May Ist. .0 3000,

Is65. . April 27th. 20640, Very abundant.

IS6G. L April 25¢h, L TON3.

IS67.  May Tehe. o 15620, ¢ .

ISGN. L 38000,  Spawned after vessels left with
L'ill'gt s,

INGH. .. TOS00.  Strngers, 63600 barrels; inhab-
itants. 7,200 hareels,

INTO. . April 15th. . 28915, Three weeks eardier than nsual;
fish abundant, but Heet too late
inaeriving,

ISTL . oo 32075,
IS72. May 3nd. .. 17822,
IST3. .ol $547. .
ISTH . el 12,137. .

INT5. . May Geh. .. 49951, .Said not to have spawneld in the
hays,asusual; probahly spawned
in decper water.

INTG. .o LTT A

1. Appendix No. 4, Sessienal Papers, No. 3, 1876,
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NEWFOUNDLAND.

The exportation of herrings from Newfoundland aftords
but a very imperfect elue to the extent of the cateh. A large
quantity “is consumed by the population, and a very large
quantity shipped during the winter months in American ves-
“sels for lait, .\ml alsoto St Picrre and \hquclun for the snme

purpose. :

The following table shows. the actual expoits which came
*under the. notl(.(. of the Custom Honse nuthorities, Tt will bi
“shown-herénfter that these form but a samll propurtion of the

“total amonnt caught., the greater purtion of which is used as
- Barr, @ .
' l:\l'mll\ orF Hl RRING FROM NEWFOUNDLAND,

. \nr. - .l.‘;-nrls-— \o of . Year, Exparts == No, of,  Cun+l~ No. of
- . . l_m:c_h o Barrels, . Barvrele.
IS17 - 1,726 - IS4T [ 9,008
IS8 1y 1,601 1548 13,872
1819 § 1668 ] 1849 | 11,471
1§20 - 3233 | 1830 b 19,336 |
IS2F - - - 5360 [0 1851 1 362539,
1522 305 ] ass2 1 25s |
1825 . 313 CIs53 N
1824 2 B0 1854 .
1825 - 263 | 5 S S
JIS26 o0 26T 4L ISSG_Lo 3229 L
27 T L s s D 15736
1828 ool )ocasas o
1829 & . 970 - I8 alaed |
1830 '-1,5'24_. FUHIS60, D oS24
ASBE 0 oRB03 , Is6l ] 73633 |
“IN32. “_"1 : :;:’_'.\ y bl IS62 20 844 !
1833 ¢ 2271 0 - 1863 80,056
CISBE g ISGE 3,007 .
835 [l | B L1 T
1836 .| ¢ 1534 ‘ | 1H I
A L YA ¥ 5 3 1 - IS67 .feeveen i
1838 15,276 1 -IS6S 0839 o
1834 20808 7 1869 80935 97035
1S40 1 THGNS 3 INTO 4 54869
1541 0,685 ;- ISTL [FIST 429
18427 13830 ! INS7T2 ® 154771
CISHT T 0640 TH 18T [P 183058 122,608
18+4 13410 1 INTE (% 198254 135,382
T3 ] 20003 L] ISTS [*20T088 | .
COAsH - L7121 1 1876 '

CUSUPPOSED CAUSES OF THE FLUCTUATIONS IN THE NORWEGIAN
HERRING FISHERIES. : _

‘The great Herring ground on the coast of Southern Norway
_extends” from ¢ Hekkefiord,” in lut 587 10°, about 30 wmiles
. north-cast of ¢ The Nuze,” or most southerly point of Norway,
to the headland of *¢ Startland,” in lat. 62° 108, a space covered
by tour degrees of latitude.  But in consequence of the numer-
ous islands and:the depth of the Fiords, the actual coast line
~very much exceeds the length comprised within four degrees
of latitude, on « north-westerly course, and the uggregate length
may be from 950 10 1000 mwiles available fishing ground, but
not all frequented by the Hlerring. (See maps of the move-

nients of the Herring in Sars’ Report for 1874.)

- 'I'he Herring fishery on this part of the Norwegian coast
has yielded annually about 00,000 barrels of Herrings for the
last thirty years; at the n.m, of 1000 Herrings to the harrel,

not lesx thun 800,000,000 fish ever y year.  But the vast'schools ..

1. Awthorities—From 1317 to 1832, inclusive, Oficial Retwrns, in Appen-
dix to the lnte Matthew I, Warpen's Lecture on * Newfonndland sod its
Pisheries™-(1833.)

2, Inelnding 16,265 bavrels from the Labrador (Census, 1574.)

* Inchuding Labrendor and Frozen Fish.

b Notinelading Frozen Hervings, :
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of fish which find their spawning grounds here for many years
together, appear suddenly, and with little previous indications,
to leave for other quarters, and scem to return again after inter-
vals which somctimes exceed over twenty-five years, and, in
some instances, double that period. Itis very probable, how-
ever, accoriding to the recent investigations of Sars, that this is
a popular error, aud that often, when the Herring are supposed
to have lefta long frequented coast line, they are in reality
spawning in deeper water outside. This is a most important
observation, for; as'the Cod follow the Herring within certain
limits, il fishermen find the Cod they will also know the where-
abo:ts of the Herring. [t explains too the occasional fuilure of
the Uerring fishery from the non-appearance of these fish on
their usual spawning ground, and while fishernien are lamenting
their losses and *the failure of the fishery.” the Herring may
really be spawning in deeper water outside of their accustumed
haunts.  In 1872 Surs reported as subjoined :

It follows from this also, that a greut number of hemn-n
must have spawned under the coust, and that last year’s failure
(1871) of the spring herring fishery finds its cause not in a.

" diminution of the hcnm nor in a change of their track, but
sclely because, for one reason or another, the great mass of
* Sild ? (herring) did not approach the land so near as before,
but spawaed on the outer-grounds farther out to sea.””  In re-
lation to the failure of the * Spring Herring Fisherv” of 1871,
Vice-Consul St. Juhn reported as follows :—¢"I'he falling off
will be severely felt by the fishing community of the Southern
districts.  Fears are entertained that it will be followed by great
want and misery to many who hitherto had depended on those
fisheries as their privcipal means of support-?” (1

If the fishermen had known tiat the kHerring were spawning
outside, how easily they might have saved tl. emselves from the
impending distress.the Vi ce- -Consul Lamnms, may be scen from
what Nars relates of the manner in \‘h. :h he ‘ascertained the im-
portant fact. : 2

« All fishermen here (at lf\'xtl.w~-) Station) are agreed that
great quantities of ¢ Sild’ (”enmg) stand under the land at the
usual time. which might be seen, to name once proot, from the
unusual numbers of whales and birds: and everything pointed
to a rich harvest of ¢ Sild” at Ii\'itiligso. But they waited for a
long time in hopes that the Herring might appear-on the usual
fishing spots ; and the consequence was that the ¢Sild’ had
finished spawning quictly, when they should have attempted to
take them farther out to sew.”  As a turther proof of this, a well
known pilot here related to Sars, that when on a day after the
close of the “Sild” tishery, he was fishing in the outer grounds,
he found an unusnal number of l:lr_'.zé Cod, so us to il the boat
in a very short time, and what, was nost surprising in this case,
these fish had filled their stomachs with ** Sil:legaat ” (Herring
spawn) which, us soon as they were got up’into the boat, they
vomited in quantity. -

Ruferring .to thi Huctuation of the Herring Fisheries in
Norwegian waters, the Commissioners of - Scotland  quote, in
their peport for 1875, the fullowing extract from the National

“Magazine, which conveys a concise view of these remarkable
variations in the apparent mumber of the herring visiting the
Norwegian const and so greatly ateeting its m-lustr

“The voasts of x\on\.w have long heen famous for their
“ fisheries, which have always prov ml a source of wealth to the

¢ Norweglans, who derive from this pursuit one of the main

1. Consuls Reports, 1871, .
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“Imanches of their commerce.  The number of persins and
“vessels engaged showsthat it is a profitable. and important
“maritime oceupation.  To Vice-Consul Crowe we arve indehtul
“for a lengthened account, hoth comparative and otherwise,
“of thefisherivs for the year 187+, with an interesting des-
“eription of the novel uses to which cortain portions’of the
“fuml thus obtained have been applied.  The spring herring
“Hshery, with the exception of that in IST1, when there was
C“an extrmondinary rich eateh, especially inthe Sondmore dis-
“trict, has in the comrse of the last five years steadily de-
“ereazed, so much so that the produce of 1874 did not reach
“to one-thiztieth of the average quantity for the years 1851
“to 1865, from which it is to be presumal that the present
“herring period, which began in 1508, is at an end, or, at all
“events, very nearly so. The real enmse of this decline lias
*yvet.to be diseoverad § prolably it will he found to be con-
“nected with some subioarine ageney, such as the abundanee
“or searcity of fool, or the stors or emrrents affeeting the
“temperature of the ocenn. This s, however, ot the fist
“time that the spring herring tishery has been known to de-
“sert the const, even for long periods. The details respecting
“this fishery in carly times are naturally most uneertain and
“jusutficient, but within the three last centnries the recomds
“have been more accunte, and from these we tind that this
“fishery totally disappeared during the fisst. half of the sev-
“enteenth century, and that in the yems 1650 to 1634 only
“8,000 barrels were annually exported. In 1661 and 1662 the
“fisliery sees to have been good, bt not extisordinary ; and
“su it continued for the latter half of the century. From 1700
“to 1784 the spring herrings visited the const vegularly, espe-
“eially Itween Stavanger and Bergen, and during the last
“ten years of the period they were unusually plentiful near
“ Stavanger.  From 1736 to 1756 the fishery continued gowd
“in the Romstinl districts, but in-Sondmore it consed alto-
“aether in the year 1758, but was veplaced by o most profit-
“able ead fishery,  From 1785 the spring herring is said to
Save entirely deserted the emst, not wmaking its appeavance
“aeain tith 1808
Tue Freervarmoss ix Seorrisy Seas )

53. Bantaxtear.—The Herring forsook the spawning
ground on the bunks off’ Ballantrae, on the Ayrshire coast, in
1851, but they returned in 1862, being absent for a period of
cight vears. The schools hul certainly frequented these bauks

for 25 vears before they took their departure in 1854.

Ist.axv or Lewis,

Locn Roac.—Previousto 1750 this Toch was famous for
Herring.  But the fish abandoned
The witers il o e evveiiaecienare . ..1750

Returned in. .. ... et iresenccaseaseees 1790
Abandoned i1, e veeriacne venneeene. 1797
leturned . ee e ceneas covernannnn ...1829

Season for fishing : November, December and Jinuary.

Ross axp Surnerraxn.—Periods of depression at the Is-
land of Lewis appear to be periods of prosperity on these
coasts, “ and when the Stornoway fishing declines, that of Ross
and Sutherland appears to augment.” 9

The quantity of fish supported for a short time by a limited
area of water is one of the most astonishing and eurions features
of the comlitions under which marine life is maintained,” The
aren, for instaner, of Loch Fyne, the celebrated Scottish Her-

1. Report uf the Roynl Commission, 1860,
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-ring Fishery, i< about'00 square miles, theswater from.10 to 100
Jfathams.in depth.  During every five years between 184+ and

1862 the average mlmlwl of herring canght. in ‘the Luch is
-men in the .umu\cd table.

h~l~+—-lh+b o+« - 13,400,000 hervings utu-'ht e.u.,l- year.
15491853, .. .19, 100,000 u“

1854—1858. .. . 25,700,000 - “ "
'lm')—lso-z: S42,100000 0 o « w

- & During the. \lm\\'nm" period they feed but little, a con-

- stant suppl_\' of air is however-equally essential to their well
being; currents wust ing the supplies of air needed, of
whieh the oxygen is the most important constituent.

An 1862 not:less than 100,000,000 herrings were taken

- from Loch Fyne, or about 79,800 barrels, @9 bat in 1852 only
10,600,000 fish were taken, and throughont the whole period

. the luetnations were considerable, as is apparently the ease in
all Herring Fisheries. But in Loch Fyne the herring latterly
taken have diminished in size, 1.300 gning,t«) n bm'n:] inst.caul
of about 1,000. &) ;oo

Jtis «ll\u noteworthy that, .u.wu]nw to the u_-pmt, of the
Fisher v Officer at Loch Fyne, the greater patt of the eateh of
1862 consisted of wilt, or wale herrings, and comparatively
few roe herrings were seen. The bulk of -the eatel was sup-
pmu(l to e young fish.  Few or none of the large Loch Fyne
herrings were L.m"ht during the season.

Soon after this succes sful yeur (1862) the Loch Fyne Fish-
ery begau to (lcchnc. aud.the Commissioners, in their report for
1875, 1u.oul its gradual failure in the following words: “The
Ih.mn"s failéd to ‘pass up to the ln-vhex parts of Loch - Fyne
.lhhuu_,'h about "the end of July thcne was great 7 abundance of
smull-sized Herrings -between Otter and Minard, and nowhere
above Ardrishaig was there anything but a poor and iriegular
fishing, the upper parts of the Loch being almost blank.”

Should this scarcity of Herring in Loch Fyne continue, it
might be worth while.to take advantage of the iservation of
Sars and ascertuin whether the Herring are not spawning out-
side of the Loch and not remote from their old spawning
ground. Boeck states that the llerring. spawn in water varying
from ten to one hundred and fifty brasses (fathoms) in depth.
Similar conclusions might be tried on parts of the. Dominion
coast line where old spawning grounds have been ubandoned.
The Herring may spawn near at hand but in deeper water, and
where the lleum'r can spawn there will also the Cod be found.
Hence the value of a Herring fishing ground becomes very
much increased on account of the attruction it offers to schools
of Cod, and it will probably yet be ascertained that the numer-
ous abandoned spawning grounds in British American waters
may be guides to at present unknown spawning grounds a short,
distance seawards of .théir old haunts, and because they. are in
decper water the Cod will be found there in abundance during
and just after the spawning season. (See Ch.tpten ou Bait.)
“ From 1736 to 1756 the fishery continued good in the Roms-
dal districts (Norway), but in Sondmore it ceased altogether in
the year 1768, but was replaced by « most profitable Cod
Sishery.”

Somk Poizts a8 Tk Narural, Hisrory o THE HERRING
Axp Con,

‘I'he Herring has been the object of untiring pursuit, on a

gigantic scale, for many centuries, in various parts of Lurope,

1. Vide Report of Royal Commissinn, 1863,

2, The estimatell nunher of herrings canght hy 42571 tishermen aml
boys in Seotland and England in 1862 wax 00006004000, In 1873 it must
have approaclhed 1,200,000,000.
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particularly in Norwegian, -British and Swedish seas, but the
movements of the vast schools of these valuable fish have always
been a subject of doubtful speculation, and frcquently of great
commercial distress and widespread suffering among the fisher-
men, who have depended upon their accustomed *¢ mlﬂmnons
being uninterruptedly completed.

lhe most trustworthy accounts of the fluctuations of the
Herring are to be found in Norwegian records, where the sup-
posed fish movements have been chronicled for more than two
centuries, with considerable accuracy.

Although the American Herring (C'lupea Elongate vel
quengus) is supposed by some to be a different species to the
European Herring (Clupea FHlarengus), and the seas on Euro-
pean coasts are not nearly so ice-encumbered or so ice-bound,
except in the Baltic, as those parts of the American continent,
where the. Herring is chiefly sought for, yet the experience
gained in Norway, Sweden and Britain, is not only applicable
to Dominion and Newfoundland waters, but pre-eminently val-
uable as a guide in any investigation which may be pursued.
‘The recent report of the Commissioners of the Fishing Board,
Scotland, (being for fishing, 18735,) contains useful facts on this
subjeet, and the Norwegian Consular Reports are full of most
valuable information. But beyond all others in scientific inter-
est and commercial importance are the results of the investiga-
tion of the Norwegian Naturalists, and especially those of G.
Ossian Sars. Indeetl it is to this painstaking and able observer
that much of the practical knowledge we may now possess of
the habits of the Herring may be said to be due. @9

SuPPoseDd INEXHAUSTIBLE CHARACTER OF ¢FRTAIN SEA FisH-
ERIES,

33, It is customary to speak of the inexhaustible charac-
ter of the Sea Fisheries. I this be true in Ameriean waters,
how has it happened that the Cod fishery has declined to
such a marked extent on the New England coast, and that
there are numerous arens of small extent where Cod fishing
used to be profitably curried on in British Awmeriean waters,
but which are now abandoned as ur ,nmluct.nu The truth
npl)(-m\ to be that the productive sea area in Amnerican waters
is areatly limited by the Gulf Stream, and that, exeept in the
Labrador Current, the limit of practical exhaustion is much
more easily attained in American than in European scas. This
is owing to the vast extent of const line in Europe occupicid
by the seas whose low temperature admits of the incerense of
the .commercial cold water fishes.  The Baltic Sea is
in very many particulars analogous to the Gulf of St
Lawrence, both in temperature and in sepamtion from the
great hody of oceanic waters.  The cuasts of Nova Scotia and
Newfoundland more approach Norway and the United King-
dom in their velation to waters of comparatively low temper-
ature. But the seas off the United States are bounded by 2
wall of wann water, forming as seenre a barrier to the move-
ments of certain tish asaline of coast. Wallace (U] states that

1. ‘the writer takes this apportunity of aeknuwledging his indebteduesa
10 Professar G, 0, Sars fur his reports from 1864 to 1869, and from 1870 to
1873, inclusive. with & map showing the movements of the llerring on the
Norwegian coust, pablished in 1878, He is abo aently indelted to Mr.
Theodor Antou Verkriizen for a transiation «f some of these reports, and an
abstraet of others.  Extemled notices of Professor Suvs’ Reports are embodied
in the Norwegian Parliamentary documents in the Library of Parlinment at
Ottawn. [ndeed, the *Storthing's Porhundlinger,” (Parliamentary Reports)
in the Library of Parlinment abomml in valuable information respecting the
Narwegian Fisheries.

1. “ Geographien]l Distributim of Animale”
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“Sea fish seem at tirst sight to have almost unlimited means
of disposal, but this is far from being the case. Temperature
forms a complete barrier to a large number of species, cold
water being essential to many, while others ean only dwell in
the warmnth of the tropics.” An examination of any map
showing the distribution of the Gulf Stremn off the coasts of
Amerien, points to this barrier as limiting the arca of United
States waters suited to the commercial fishes, within very nar-
row bounds compared with those of the United Kingdom, Nor-
way and Sweiden, in Europe, and the Dowinion and Newfound-
land, in America. This s, in reality, a very potent reason why
the coasts of the New England States are in such a depleted
condition ; the natural area off the shores is not suited to the
development of numbers sufficient to supply the enormous
drain upon them, demanded by so mmny wmillions of people,
and they must seek a supply for inereasing wants off' other
and foreign shores. The habits of the cod and of the herring
point to this important fact, and herein we tind a potent cnuse
of present seareity. But this can only Le estabilished by a
knowledge of the habits of the speeics, and there are none
amony the food fishes so important as the herring and the corl.
Hence it is essential that a summary of what is knowii”
of these fishes should be introduced, especially of  the.
Norwegian, or spring spawning herring, and the Swedish
(Bohustan), or auntumun spawning variety, both of - which
appear to be abundant on our coasts.

EFFECT OF THE LIMITED AREA OF THE UNITED STATES COLD
WATER SEAK,

56. The destruction of the Cod Fisheries on the coasts of
New England is stated to have arisen from the comparative an-
nihilation of the anadromous fishes, hut in view of the limited
area of waters suited to the habits of the Cod and its repro-
duction on thosc coasts, the question may well arise whether
this fish can ever again become of comincrcial importance in
‘New England waters, considering the constant drain to which
the sea is subjected there. Tt is quite easy to understand how
in an undisturbed condition the coastal waters may have abonnded
with this specics, even near the southern limit of its habitat,
but when once destroyed or reduced in numbers to un extent
rendering it commercially valueless, it is open to scrious doubt,
now that the condition of the coastal waters are so changed in
relation to fish life, whether the cod can be reinstated there, so as
to make it an important object of pursuit. Indeed, reasoning
from the known habits of this fish in relation to spawning, food, and
temperature of the waters in which it thrives, it may be aflirmed
as a positive opinion that no efforts of man can ever reproduce
the New England Cod Fishing Industry. Excepiing the
George’s Shoals, the sea area from which the Uniteld States
must in future derive its supplics of this important fish are chief-
ly limited to waters of the British American Coast line. (137.)

57. The area of cold waters required to support the in-
numerable hosts of fish which may reader w Fishery commercially
valuable for a long series of ycars, is so great, that a glance at
Dr. Petermann’s temperature maps showing the relative areas of
such waters subtending different coust lines, detcrmines at once
to natural fish producing waters.

‘That general and wide spread starvation even now occasion-
ally occur both in * European and American Seas,” we have
sufficient proof, from the miserable condition of the livers of the
Cod during some seasons. The year 1874 was distinguished
in Newfoundland for an extraordinary catch of Cod. The
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amount actually cured reached no léss than “oite million -seven
hundred thousand quintals, or eighty: thousand touns of fish, but

“their livers yiclded only a fourtly part of the average: quamitity

of oil ; the fish were poor and watery, in fuct half starved, :ind
they drew: towards the-shore in immense numbers in search of
food.  Similar seasons of' poor-livered fish ‘occur in Norweghin
waters, and there is good ground for the belief that o well-fed.,

‘rich-livered fish spawns earlier and with much more abundant

fertile spawn that a poorly fed fish. At the Lofoten, Fisheries
in 1869, out of 20,700,000 large winter Cod ciught that sea-
son, those which were taken early in the scuson were ricli in
iiver, so that from 250 to 300 of net caught'fish made a b.mcl ol
liver, while tth went from 300 to 350 from the fish mken on

Tines. As the scason advenced the fish became peuepubl\

roorer, so that 400 to 450 livers were required to fill a barrel
from fishh,of nearly uniform size. Oun .the western side of the
Lofoten [slands, directly facing the sea, 600 to 700 livers were
required fo fill a barrel. ‘The average number of livers being
450 10 the barrel. 13 The average weight of Cod Roes dur-
ing different. seasons varies in like manner, showing an .inti-
mate relation between the supply of food and the multiplica-
tion of the fish. 'I'he former condition of American constal
waters, abonnding as they dild with the anadromous fishes, and
stored with innumerable Cod. show how soon, when compired
with their present condition, the Sea Fisheries may be exhausted
over certain areas by the aets of man. '

In 1863 HlI\IL\' appeard to think that the Enropean Her-
ring attained its full size and maturity in abont cighteen
months. - That there was,no good c\'ulunu againsg the. suppo-
sition that it reached its spaw mn-'um«lmun in one year. That
the egnes are hateherd in at most from two to three \\u.-l\s after
clnposmun, and that in six or seveh weeks [ the Young
have actained n lunrt.ln of three inches, and reasoming from
known facts respeeting other tishes, it is ])l()h.lh]c he thén

thought, that the herring ditains it grow th or maturity in 12,

13 o, at the mast, 18 months,  Sars and others ditfer from
these opinions, which were bug put forth in 1863 by Professor
Huxley as purely theoretien], and derived more from analogy
than experience. The views entertained by Sars, which dre
the result of actual expetience, will l;c given in suedéeding

. paragraphs.

On the British coast, February and Mareh ‘are the gréat
spring spawning months, and August and Septeher the ehicf
season for the smnner spawning. + On British American consts
the spring spawning takes place in-May and June, the autumm

 spawning in Sceptember and October. But here,-as elsewhere,

the season varies o lictle, and Legins sometimes and - in-sowe
platces in April, extending toas late as November. The spriug
sl the ansnnn shoals Huxley considers to be perfeetly dis-
tinet in Bavope, as they are in Ameriea. The depth at which
Dr. Allman found herring spawn in the Firth of Forth during
spawning, varied from H- 1-2 1o 21 fathoms. Tt adhered ten-
aciously to every sulstance, living ot “dead, on \\hl(.ll lt ]ldl)-
pened to be -h-p-m..«--l : :

The Norwegian Herring, which is supposed to he identiéal
with the .\mc-nv..m Sen Hefring, spawns, aceording to Mr.
Boeek, iw from ten toome hundved and fifty i.tt,hmm o

HaBETS oF THE Hnu'm.

Amony seversl Buropean Naturalists .who have. preceded

1. Report of Consil General Crawe,  See also diagram showing the rela-
tion of 1he quantity of Cod Liver Oil toenteh, ineach yenvon the \(-“ found-
land Cinst.
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Sars;: and .prepared: the. way: for a general knowledge® of the ha-
bits-of.the Herring, are. thic-well known.names-: of+ Nilsson' and
Boeck. The records. lefti by the. late: lamented last named
Naturalist are very important and instractive. (1]

According to Boeck the Norwegian Ilerring invariably ap-
proach the. coust by. well known sea valleys or gullies, and with
such persistency that nets stretched across these do not cause
them to vary from their .1ccuatomed route, the Herri ring; :pushing
forward through the channel in spite of the nets,’ “which . of
course detain lurge numbels. Their favorite. spawning places
are covered with muvh gravel ;. bare rock and mud being unfa-
vorable spawning grounds. The strength and direction of the
wind determine which channels of appr o'u.h to the shore the large
schools. select, and they rarely.approach the. shore if the \\md
is. blowing strongly towards it. The Dutch observers have
‘found that more fish are caught in the sea’ frequented by the
- Duteh fishermen when the temperature of the water is from 12°
to 14° Celsius, than at-any other time, and the fish are found in
that'stratum of water which nearest approaches this temperature.
‘The higher the temperature of.the water. during the spawning
‘season:the deeper the: Herring are found. Boeck noticed the
fact that-in unusually cold seasons the Herring keep out at sca
as long as-they can.without approaching the const, but cold dees
not interfere with their approach when the necessity for spawn-
“ing compels them to come fushore, which they do as soon as wind
mixes the warmer substratum with the cold surface water in the
carly-spring- months.  Séveral varieties-of the same species of
Herring exists in certain localitics, such as deep Bays and Fiords,
and illustrations. of these peculiaritics ‘are not uncommon in
: American seas, but.there-is no sufficient reuson to :.uppose that
there are several different species; hut mercly, as stated varieties of
one or it the most two species. “'he Spring spawning Herring can
-live in very deep water. - Certain forms of food of the Herring
known to inhabit séas at a depth of from two to. three hundred
fathoms and.not found at a-less depth, weré frequently discover-
“ed ‘by Boeck in'the stomach of Herrings. [e supposes that the
Herring never makes long journeys, in this differing from Sars,
who cousiders that their summer wanderings rake them far out
to sea, of which: he has recently obtained circumstantial evidence.
" The entive Herring fishery of Norway is limited to catching the
Herring w hen about to spawn, and although there are 68,000
“eggs in a Herring; yet- the ceascless drain on the fish for centur-
ies in Norwegian seas, has apparently produced no sensible
diminution in the aggregate, showing how vast must be the area
“over'which they- are distributed, and how wide the range of their
food supplies. Empty herring never approach the nets, but the
spawning herring uppear to press against them, with an in-
stinctive desire to exude.the spawn. - "The uge. of the herring
when it approaches the shore to-spawn for the ﬁrst time, belongs
to the investigations which Boeck has not been able to complete.
No where, as .vet, has .this been accurately ascertained.  Some
have maintained, but without beiug uble to furnish proof, that
the.uge of the herring, when it spawns for the first-time near the
shore; varies betwceen .one- lnlf and aeveu vears. Boeck is. in
doubt whether the hérring, when:fally capable: of spaw ning, is
exactly six years of age; bur. lic had likewise no means of estab-
lisliing his own-opinion, that it is only between three and four
years old. e merely remarks that too Iil:i}é attention has been

- 1. Fir an excellent summary of ‘Boeck’s views see an article entitled the
« Norwegian Herring Fisheries.” in the last volume of the Reports of the U, S,
Commizsioner of Fish and l"l;llellea transinted from thes Danish by G. O.
Jucobsun.
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given to the fact that the herring, when it spawns, has b'y' no
means reached its full size, and he has found herrings cight
inches long which coutained roe and milk. )

59. The Baltic Herring, (Bohuslan) acconding to Nilsson,
ixa different species to the Norwegian Heming, a view en-
tively coneurred in by Bueck. The Bohuslan Herring spawns
in the autumn, whereas the Norwegian Hul'l'ing generally
spawn in the spring. In Amecrican seas we have also the
spring spawning and the autimn spawning herring.

The habits of, the autumn spawning herring of the Baltic
are thus deseribed Ly Axel Vilhelm Ljungman, "4 in 1873-4.

** The young Herring generally begins to make its appearance in
the early puet of May. and grows so rapidly that townrd the end ot
the vear it has venched a leng h of 24 to 3} inches. Having mens-
ured a lavge number of Herring which were caught: during the latter
half of May Liound the most of them ean be divided into three
groups, aceording to their size, viz.: those measuring about 4 inches
i length, which must be considered as one year's fish: those of
from 51 to 6 inches, probably two vear's fish : and those of about 6]
inches, which were supposed to be three vears old, nud had complete-
ly developed sexwil organs.  Some Hsh were occasionally found with
“flowing spawn mensuring only about 2} inches: and some mensuring
somewhat more, but not yet ripe- for spawning the same year.
Larger fish, weasuring about § inches are probubly four yenrs okl.
The Spring Herring ~ometimes reach a length of more than 12
inches. but even specimens of 93 are rare. The Bohuslin Herring
-seems, therefore, to spawn as early asat the age of theer, although 1 do
not wish to convey the iden that all the Herring sprung from the same
years spuwn begin 1o spawn at that age: but it scoms mther as if
one portion did not rench their maturity till the fourth vear. The
circumstance that the Herring spawns during three whole months,
aud that therefore there is n considerable diffgrence in the ages of
those that are produced first and those last, that sume have better
chances for sceuring food than - others, taken in connection with other
more or less aceidental vireumstances, explain the fact that fish of' all
possible sizes are frequently taken from the same net.. .

As to the age at which the Herring spawns for the first tiwe,
opinions have been much divided hoth amony Seandinavian naturalists
and those persons who have devoled their life to Herring tisheries.
Professor Nilssou, from information received trom * trustworthy fish-
ermen,” assumes that * no fish spawn in the second vear,” and that
* the Merring does not spawn till the fifth or sisth year.” Dean Ek-
strom considers those Herring which measure 6 inclies (counted from
the point of the nose to the anal fin) to be two vear’s old : those
“measuring from 10 to 13 inches from four to five years old: and
adds that - the Herring fiund in Bohuslin does not spawn till it
measures from 7 {u 8 inches, counting the whole length. ~ Prof. C. J.
Saudecall, who has made observations on the growth of the Herring
on the const near Stockholn, thinks that -it hecomes capable of
spawning when it is from three to four véars oll.  Mr. Widegrea,
Superintendent of' Fisheries, thinks that the Herring is £t to spawn
when it is ~about three yvears old.” Awel Boeck was inclined to
think *that the voungest "Herring, when spawning, is scarcely less
than three years old. and certainly not more than four.” although he
could not give any sutficient reason fhr rhis view. but at the sawe

.time said that persons who had been long emploved in fishing had
told him thut the Herring. when able to spawn, must be from six to
eight vears old. G. 0. Surs alsn seemns to have been of the same
opinion ats Profissor Nilsson, and at first thought that the Herring

_became capable of spawning ut the ags of five vears, but afterward
assigned the age of ix vears,” '

Hjalman Widegren (1871) deseribes the life of the Baltic
Herring in the following words:— ) . =

0. *- In May, when the water is covl, it takes from fourteen to
eighteen days jur the spnwn to develop, while in July and August,
when the water in the spawning®laces usually has n temperature of from
14 =t 152, Reaumer, it required ouly from six to cight duys.  The
young herring which is smallerand more transparent than the yvoung
of most other fish, (and on this aceount diflicult to distinguish) is a
little more than one-quarter of an inch long, und has, till about cight

1. From the Report of the U. 8. Commissioner of Fish and Fisheries, for
. 1874-5, - .

" 1. From the Report of the U, 8. Commissioner of Fish aud Fisheries, for
18745,
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days after the development, a residue of the yolk remaining abliquely
acrosa the belly, which, at first, greatly inpedes its movements.  Only
when the young herring has loat this so-called * belly bludder " does
it begin to swim around, to colleet in schools, and to seek fond. It
is difficult to determine the growth and size of the younyg herring
until it. reachies a certain age, especinlly as all the young ones have
not the suwe nbility to gather fond, on which circutistance the devel-
upment, of’ course, depends.

" w Attempts have Leen made to raise young herring by having
them inclosed in small basins, but they have never lived longer than
about five weeks, at *vhich time their length wns< about ane-half of a
decimal inch, During the whaole first vear of its existence, the
voung herring is found iu its spawning place, both outside the const
and inside the fjords. Young herring, abuut. one common inch in
length, may be suppused to beabout (wo months old. At the ago of
three months their length is about an inch and o half,

All the fius are fully develuped, and the whoie shape of the budy
rexembles that of the mature herring, <o that it can easily .be recog-
nized as the young of this fish, which before that time is somewhat
difficult. From comparisons made with young herring found in the
spawning places it ix sufe to assume that those of about three inches
in length found in the spawning places in spring. are of' the preceding
year's spawning, and therefore about oue vear old.  Young herring
from five to six inches in length which are often caught in nets, are
probably only twa vears old.” In fish of this size the roe awd the
nntk begin to be tolerably developed, and when the fish has reached
the length of eight inches und the age of about three years, it is ca-
puble of spawning,

The food of the voung as well a« the grown herring, consisty
chiefly of small erustaceous animals, invisible to the nnked eve. which
are fonnd in enormous quantities in the =ea. both in shallow and deep

~waters.  In passing sea water through a straining cloth, great nom-
bers of these small animals will be found.  Their quantity, however,
varies at different scasons, during a change of temperature, and at

* different depths.  This might possibly explain, to some extent. the
appearance of herring at different depths.  ln summer these erusta-
ceous animals are found nenrer the surfuce of the water, and at this
senson the herring is also found to swim comparatively higher. Like
other tish, the herriug abstains from food some time before and after
spawning. and its stomach is, therefore, wenerally found to be empty
at this time.  But atter spuwning it begine to eat again, and gradu-
ally regains the strength and fatness which it seems to lose during
that process.  This explaing the fact that at soine seasons of' the year
the herring is leaner than at others. _

About two months before spawning, the herring may generally
be considered the futiest and best.  This fathess contiuues until
spnwning is over, when the fish becomes lean and thin, and not fit to
be caught.  The herring, after spawuing, usually migrates to the deep
sen to seek food, and does not return till it has again gined in flesh
and strength.  That the herring, like other kinds of fish, as soun as
the spawning time approaches, again secks the spot where it was born,
is proved by the circumstance mentioned above. that certain easily

" recognizable tribes or kinds of herring spawn every vear at u certuin
_time nnd at the sume place. That during one vear it appears ‘in lar-
ger nuebers in one place than during another. hax doubtless its
. cause in the change of the temperature. cureents of the sea, and
similar influences. which may even veeasion the entire absenee of the
herring from certain bays in come yvears.  Cold and inclement weather
during spawning time often destroys alinost the whole breed of one
_vear. so that, maturally, for sume vears to come, the kind of herring,
in places where this has happened, will bhe very poor. These. and
other causes on which the development of herring is dependent. are,
hiewever, us yvet. so little understood, that nothing definite can be =aid
.about them. But, on the other hand, it i< well known that man
himszll’ ean destrov the herring in a bay of the sen by catching the
_whols tribe, both old and young. in large nets, thereby ulso destroy-
ing the spawning places.
¢ s alreadv been stated that certain kinds of herring. particu-
larly ihe largrer ones, spawu nearer the land, on a buttom overgrown
with sca-weeds. 1f this bottom is made unfit for spawning, by tak-
_ing up or deatroying the sea-weeds, either by nets or in anv nther
way, the herring is, of course, obliged to seek other and more suit-
able places, and, consequently, deserts those inlets where formerly it
" came regularly. .
- By experienee, sained in Bohuslan and other places, it is proved
. that the herring is extrewmely sensitive in this respect, and deserts
. old spawning pluces entivery if' their character is changed.
very one, therefore, who desires to keep his herring fishery in
good condition, ought to b "vers carcful nat to change the nature ot
the spawning places by disturbing the vegetation or by casting refuse
and other matter into tho water.
Fromm what has been' said concerning the herring's nuture amd
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made-of living. it will be evident that. in-order nat. to risk:its anmihila-
tion, destroy the young and disturb the spawning places, itis best not
to cateh-the fish-in nets during the spawning season, but-10-use the
uet only-during those portions of autumn and winter- when the-her-
ving secks the deep water in the-inlet«: while one: ean cateh herring
in semes without danger at every season of the-year. This mode of
fishing ix, in the Jong run, the most advaniageous in every respeet.”

6L The reeent views entertained i)_\' Sars with veference
to the movements of the Cod and Herring in- Envopéan Seas,
are embraced in hig last Report on the subject. 09+

* I'he kinds of fish which ave-found on the sen banks are, as it
well known, priveipally ling, torsk, ( Beosmus eolyguris), halibut and
“eols the sealled bank cod, 1 have alveady, in my-reports to the
department, clearly set it furth ax mv opinion that the so-called bank
coll ix pot-a diflerent varicty from .the well known  winfer cod. or
skreid. which in winter and all throush spring- visits. our.coast tor
the purpase of spuwning.  The earlier- hypothesis concerning the
migrations of the winter eod (skreid) from great distances iv.thessen,
1 have, after elose study of the nature of this fish, heen ohhged-en-
tirely to abandon, and the experience obtained during our expedition -
coufirms me in this. _ :

Te is wv convietion that the winter end, which .is to he-fonud
alunig vir,eonsts during winter, and which i< the ohjeet of some of
aur most jmportant fisheries, isodurize the rese ofthe year, dis-
tribided only aver that tract. of sea, whose battam forms the barrier
against the polar sei deeps Iving berond it amd that the outer houn-
dury of this barrier (the so-called Havbro). with its well develnped
animal lite and favourable hottom, forms a suitable habitat for in-
uumerable multitudes of this fiah.”

62, = Very dissimilar are the vireunstanees with relerence to the
seroud of the varieties of fish most -important for our fisheries—the
Hereinge,  Here my earlier researches have led me just to the oppo-
site conelusion, ~ While the Cod ix evidently a genuine. bottom fish,
ad os snch dependent: on the nature of the battom, and partly on thie
depth. the. lerring. on the contrary, in conseduence of its whole
natore is a general pelagian fishe and its oceurrence is therefore : ex-
evedingly independent of the depth or nature of the hottom : Imt, on
the contrary, dependant on the physical and biologieal ‘condition-in
the upper stratum of the s, . o :

A« these are very changeable, this species of fish way have heen fur-
nished with meaus to enalile it spoedily to seck ont -1l wiost, favor-
able traet of sex. The Herring has aiso. as contrasted ‘with the Cad,
obtained its eleginzly compressed, wedge-like form. wherehy with the
speed ot anacrow 1t can <hoot along throngh the waier, and in‘a com-
paratively short time traverse long distanees. ' o

Although T do uot adopt the old ideas, according to which’ the

Spring Herring comes as it were from the ice vovered sea about. the
Novth Pole. T am. however, inclined 1o helieve that, not only “when
it visits the cons® to spawn, but also during the rest of the- year it
undersakes irregnlar migrtious in the open sens, The' distribution
of the Herring in the sea is dependant on the distriltion of the
“small aninuls which form its tood.  These small animals an all pela-
wiah, mamly small erustuesn of the order Copepoda. which keep more
or loss near the surtace of the sea, and are commonly known by our
“tishermen sder the mune of * Aa”

Ouly when the herving during winter resorts to the enast to - de-
posit its spawn are its movements tur the time independent of the
ovenrence of the =Aat.”  ‘The whole other put of the vear. on the
eanteary. the shoals range throngh the open <ea, inasinich as they
prefer to betake themselves to that region of the sea where ot varions
seasnni there is the greatest abundanee of “Antl”  The great- mass
of the herring ~honls ean thas very maturally, towards he approach
of winter, or at the 1ime when the development of the ormns: of
zeneration drives them to resoet to the cnst in order to spawn, he
tound sometimes at 2 less, suinetimes at a greater distance from. their
spawning places, accarding a< the sen, in one  directinn or another,
has the wreatest almndanee of =~ Aat” ] ’ :

On this agmin wainly depends, Lam convineed, the flictnations
in our spring herring fi-heries.  For, as the spawning migration he-
gins lung hefore the roe or milt are ready to be deposited. the* mass
of herring, i at that point of time it finle itself close. to the. const,
will rench it o carly that they will bhe obliged to remain there. for a
considerable time. during which it will naturally come to seek. closer
in towards the eoast in flords wnd-bavs.” Tn the contrary ease, when
the mass of herring at this joint of time findsx itseli'nt-4 considerahle

“distanve From its spawning places, so long time will have paseed
betore it reaches them, that the spawning proce«s will g0 on- imme-
diately after their arrival on the const, = :

1. Nature, 1877,
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" "The herring will then remain only a short time alo oug the- const,
and the.spawning will then for tho:most part he carriod on,- on the
outermost: banks, .loss accessiblo to the fichormen,—in other words,
the :_plnng herring fishery will be verv short, or exceedingly unsuc-
cessful.”

Toe MENTADEN, (1)

"' The remarkable industry to which this specim of Herring
has given rise’in the United States is noticed in Chapter VI
Tts' hablts are allied to those of the Sea Herving, which have
been described in the foregoing pages. Accoulmg to the cvi-
dence-contrined in'the report of the United States Commis-
sioner of Fish and Fisheries for 18717 and 2, the spawning
period is'in‘the spring, and it appears to come from its winter
home in-the'deeper waters off -the coast to the shoves, at dates
‘corresponding” to “those of other fish whose movements are
guided by the temperature. [ Following the law which
governs fish'life, its mode of ‘spawning resembles that of the
typical Herring, and‘in the remarkable vaviations in numbers
‘with which" it approaches different coastal waters it agrees
with'the fluetuations distinguishing the Sea Herring, A 'few
specimens of . this fish-have been taken as far north as Canso,
and formerly it was abundant on the coast of Maine. Much
.information respeeting its luctnations is given in the following
.extract from a valuable Report:— @)

- VARIATIONS 1IN NUMBER AND RaNGE.

“ Thourrh more constant by far than some other spu ies
that. mlght. be named, the menhaden has exhibited oceasional
-fluctuations of importance. Two instances may be cited. The
first.is the .general desertion of harbors and coves, observed
during several years past, and the other is the desertion of
:the whole coast, cast of Jonesport.

Of the desertion of the harbors and coves there seems to
.be abundant. testimony. An observer in Booth Ba\' sy —
‘ Menhaden can be driven out of small bays so that they will
not come in.  Certain it is that they do not come into Lhu
bays as they used to.” In Bluehill we are tolid the same story.
In Jonesport it is.said, ¢ Pogies used to run into all the coves
and crecks. " Of late years they do not appear to frequent the
shores as formerly.’ . Testimony of this sort might be multi-
plied, but it is unnceessary. The fact'is notorious. During
the past season they retumed to some of their old haunty in
great numbers, but havé by no means resumed their former
habits in'this respeet.  Of this singular change of habit there
“are"various explanations offered.  According to sowme persons,
it is caused: by the habit of seining; othcm lay it to the oil
-and decgying matter from the oil fnctories. Neither of these
“causes~appear suflicient to produce such a rcsult. The deser-
‘tion of the coves is observedin “loealities far removed frowm
those where-the alleged causes ‘have operated.  Perhaps, after
‘all,'the thing-to be'accounted for- is why the menhaden ever
rerowded-into small bays as they used to. Were they then in
-gearch of food, ¥ere ‘they simply” obeying blind instinet, or
swere: they-driven:in'by hoides of lmngl v fr)us outside? The
rlatter supposition scems quite as probable as the others. We
cknow:that.small fishes sometimes ‘rush ashore to escape pur-
. suit ;- weiknow.that this happens with the herring when tlying
:«from ithe:pollock,:and with ‘menhaden when flying from the
~blue. fish:and horse mackerel... The presence outside of a large
-namber:of.. predacious focs; of whatever speeics, would be am-

=: 1i: CLUPRIDX,: Brotoortia Menhaden. Gill--The Menlinden —Pogy—Moss-
. bunker Cnpe Cod to Cape Ilatterns.—Theodors Gill.

2.4 Seopage XXX, of the Roport. of the U. S Commissicner of lnsh il
* Fisheries for'1871-2,

1. Report of the Maine Board of Agriculture, 18736,
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ple to drive -the menhaden in. This might happen year after
vear; while, with the cessntion of' the eause, the result-would
cense, too, and the menhaden would no lmwer crowd into th(-
coves as before, I this view be correct, then the recent nb'
senee of the menhaden from  the shores. indieates an improve-
ment in its chances of life by the removal of its destroyers.
Lack of information forbids an nt.tt.mpt. to point out the spe-
cies that have been most active in producing these movements
of the menhaden ; and, indeed, the theory itself is not pro-
posed as one that has 1ich positive evidenee in its favor, but
just to show the possibility of aceounting for the absence. of
the fish from shore on the hypothesis of the operntion of
-auses purely natural, and not inimical, but positively favor-
able, The desertion of the eastern coast also rests on mnplg,
evidence. : ' S

At Jouesport, Menhaden used to be very: plenty. They
were commonly canght in gill nets, two-and-one-half fathom
deep, but it was practicable almost anytime to get enough to go
fishing with by spearing. They became scarce seven, cight or
ten “years ago, and now very few are caught, ah.hou"h some
come as far as this every vear, : oo

At. Lubece, thirty years ago or more, Menhaden were so
plenty during their short season (July and August) as to bé'a
nuisance. They have not been plenty since 1840 or 1845, and
now nonc are found east of Jonesport. - They left suddenly,
and since the date mentioned have been rarely scen. Mr. E.
A. Davis, of Lubee, a man of long -experience in the herring
fishery, has not seen a sinsle specimen for ten years. - Mr. E.
P. Gilles, also of large cxpericnze, in 1860, or: thereabouts,
got three hogsheads of them one afternoon tide, and since then
h.h seen none.

At Pemlroke, Mr. Moses L. Wilder, says that twenty years
ago, and always before that, the Menhaden, used to come here
every vear in great pumbers, filling every cove and creek ; but
for the past twenty years none Whatever have been seen. Lit-
tle use was ever made of them except for biit, and of that but
little was needed here.

In 1850 the Menhaden was mentioned as being sometimes
caught in weirs within the harbor of St. Jehn, N. B., in con-
siderable numbers.  Of late years none have been found in New
Brunswick, or to ke north of Grand Manan. This well-cs-
tablished movement of the Meuhaden is cqually mysterious
with the other, und speculation on its causes would, in the pre-
sent state of our kuowledge of the influences in operations, be
equally fruitless. It is, however, worth obsersing that then{c
do not appear to_have been any artificial causes at work sufficient’
to produce such aresult. Not only isthat coast more thinly
peopled than any other along which the Menhaden range, but the
pursuit of them by man was on the very smallest scale. It is
thercfore among the natural causes affecting them that we must
seek an explanation. Neither of the phenomena- cited proves
that there has been a general diminution of ‘the number of
the Menhaden., Even their absence from the coast of a whole
state does not prove that they are not present somewhere else,
Especially inadequate to the proof of diminished numbers is the
absence of the fish from the immediate vicinity of the shore.
The converse is equally true. Unusual abundance of Menha-
den in any particular district, or even along the coast of a whole
State, does not prove u general increase. -- All such v-u-i:\tions,
whether they seem to indicate decreasc or mcre'tse, cau be aé-
counted for on the hypothesis of a change in range.” Report
of the Maine Bourd of :-d_lyl'lc¢¢lt7t7'e, 1875-6.
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When the statements contained in the foregoing summary
of the fluctuations in Menbaden schools are compared with those
of the Sea Herring, the analogy in the habits of the two species
will appear remarkable. Perley states that (about the year
1850) «it is sometimes caught in the weirs within the harbor
of St. John in considerable numbers.” Its value as a bait for
Cod is in a considerable degree superseded by the Herring, but
qs a bait for *tolling Mackerel™ it is still in repute, although
other fish similarly treated and finely ground appear to be
cqually useful in this respect. Elsewhere it is shown that the
pursuit of this fish is now made largely in the interests of the

agriculturist aud manufacturer as a source of fish guano and
fish oil. :
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THE MACKEREL ON NEWFQUNDLAND COASTS.

G4, Ina Work entitled “ Wandering Thoughts or Solitary
Howrs,” by P. Tocque, [ published in London, in the year
1846, the author vefurs to the presence of the Mackerel on the
shore of the Island, about the year 1774 It deserted the
coast for about 30 yveary, returning in 1804, They appear to
have been abundant until 1837, when they again abandoned
the North-East Atlantic coast. In White Bay and Bay of
Notre Dame all accounts represent them to have been very
abundant a few  yuurs before their sudden disappearanee in
1537, The quantity since tuken has varied each year, but it
does not appear that they have ever been observed sinee 1837
in such extraordinary nuinbers as to lead to the origin of the
saying, hereafter referred to, that = they have been cused offf
the coast.”

At Aillik and Kypokok, on the Labrador, some 150 miles
North-west of Hamilton Inlet, the writer was teld by rexidents,
that the Mackerel were abundant in 1871, and a few were
caught in Cod seines.

At Double Island Harbor, some fifteen miles beyond Hope-
dale, a Freneh Canadian resident informed the writer that
there was *“a seattering of Mackerel ™ in that part of the
const, but Herring, sometimes, in countless numbers, no Squid,
a few Salmon, il many Salmon Trout.

Capt. deComrey, of H. M. S. Helena, states, in his Report
addressed to Viee-Admiral Dundonald (5th September, 1850—
Newf'd Journal of Asscmbly, 1851, page 141), that * Mackerel
have not been taken in Placentia Bay for the last twenty
veirs 3 hefore that periad 2000 to 3000 barels were taken
during each of the three or four previous vears, aml vessels
from the Western part of Nova Scotin used to come regularly
on that Fishery.”

Basing their conelusions upon the date of the appearance of
the Mackerel upon the Novth-cast const of Newfoundland, the
fishermen state that the Mackerel appear finst in the Strait of
Belle Isle, then in White Bay, then in Green, or Notre
Dame Bay.  In‘this purticular their movements resemble those
of the Codfish on the N, E. coast.  They are seen on the At-
lantic coast of the Island, from Cape Spear to Quirpon, early
in the month of Angust, and remain until November, or in
mill weather, until as late as December; and aceonling to Mr.,
Jahez Tilley, until * the frost sets in”  Since the year 1833,

1. I'nze 330.
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they have not been numerous on the North-east Atlantic
enst, up to the year 1870, They are not unfrequently ol-
served out at sen, but “ playing on the swface.”  The impres-
sion among old fishermen, that they beeome blind on the ap-
proach of Winter is common. and numerous instances of tia-
ditional statements to this effeet can be accumulated. but the
vounger generation do not-appenr to have given any attention
to this subject, probably because the geneml scareity of the
tish during later years has prevented theiv atteution being
drawn to the subjueet.

Tue Torerorry oF e MACKEREL DUGRING THE WINTER SEa-

SON IN EGROPEAN WATERS,

G5, Mons. H. de la Blanchiere, in his “ La Peche et Les
Poissons,” 11 states as subjoined  with vegard to the mackerel.

“ Pleville-le-Pelay, on the contrary, affivms having seen in
the middle of winter, in deep muddy bottowms, myriads of
mackerel, packed close one against the other, with one half of
the body plunged in the mud, where they remained during
the winter, (Ja mauvaise season).  As soon as spring cane.
they arousel thewselves from their torpor, and appeared al-
ways on the same day on the same coasts. at the swrface of
the sea, and repaired to favorable spots to spawn.  This the-
ory assimilates the mackerel to many other species of seden-
tary tish, which pass the winter at the battom of the sea,
stupefied in a kind of lethavgy, and explains besides why in
October young mackerel are canght from 0 m 10 to 0 m 15 in
length, and why in winter lnrge: mackerel are taken, but not
with a Jine, but with dimg nets, eatching those which had not
Luried themselves deep enongh in-the mud or sand.”

OX THE COASTS OF NEWFOUNDLAND.

John Rice, of Little Harbor, ‘Twillingate, informed the
writer that he remembered his father frequently alluding ta
the Mackere! of White Bay, Newfoundland. His father stated
that he had often seen Mackerel in White Bay come on shore
like Squid with scales on their eyes and blind about Christmas.
This occuried about 40 vears ago, when Mackerel were very
abundant in White Bay.

Mackerel have been taken in November in Trinity Bay, ac-
cording to Mr. Jabez Tilley, before referred to. They are to
be found on the whole coast from Quirpon to Cape Spear dur-
ing November und December.  The appearance of the fish
s with scales on their eves and blind” coineides in a remarkabie
manner with asimilar appearance recorded in Noava Scotin and
New Eungland Atlantic waters, thus leading to the conclusion
that the winter home of the fish is certainly known from the
Straits of Delle Isle to Massachusetts Bay, and is in the deep
waters off the coasts, assimilating in this respect to other tood
fishes whose life is spent in cold sub-Artic waters.

OX THE VOASTS OF NOVA SCOTLA,

Acconding to information ivecived from Mr. Henry N.
Paint. of Halifax, mackerel have been taken in the River
Inhabitant's Basin, near the Gut of Canso, with a = film over
the cyve,” in the last week in May.

The mackere] taken there in the spring, like those canght
om the southern consts of New England, ave large, poor and
Hably, and enjoy amomy loeal tishermen the name of = Leather
Bellies.”  In October and November they eall them, on ac-
count of their fatness, * Bloaters.”

At the eastern part of Cape Canso, about the Canso Is-
lands, they are taken up to the end of November. Formerly
they were found in incredible numbers in the Basin of the

1. Paris, 184S,
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River Inhabitants, where the lottom is muddy.  In 1870, No.
1 mnckerel were taken in-Bras I’Or Lake, on the 18th Au-
gust, near Whycokemugh,

Dr. Gilpin deseribes, in the “Transactions of the Nova
Scotinn Institute of Scienee,” n mackerel hought in the Hali-
fax fish market, on the 27th October, 1865, The “ film over
the eve” is thus referred to :—* As the fish lies dead, o mem-
brane from the posterior part of the orbit half closes the eye.”
In a subsequent paragraph Dr. Gilpin writes ax follows:—
“ His asserted torpidity during winter, and  blindness, both
which conditions happen to the bhatrachians, favour these
views, though I do not think we have yet sufticient proof to
assert them as facts.”

“The membrane half covering the eve is asserted by the
fishermen, in carly spring, to cover the whole eye, U henee,
perhaps, the stovy of his blindness. ™ His small and namerous
fins, according to the Agassizian theory, innsmuch as he resem-
hles the embryo of all fishes, whieli have the fins in one nar-
row continuud band fron head to tail, also prove him low in
the scale of intelligence”  During some seasons they linger
on the Nova Scotian coast until December. ) The Rev. Joln
Ambrose, speaking of the mackerel, says . — ™!

“The third run of mackerel takes place about the first of
August.  These have no spawn in them and are rmmming west-
wardly. It ix the opinion of many that these are not retum-
ing from the Gulf of St. Lawrence, but from sea, and it may
he that a portion of the immense schools passing eastwardly
in spring, strikes off to some favourite bank outside, to de-
pusit the spawn. Or there may be a sort that never go as far
vast or west as the others, but winter along our shores, for
neackerel hace beew hrought wp frone the nauddy bottoins of
some of our outer coves by persons spearing for cels through
the ice”

In the fall of the year it is stated that among the schools of
fat Mackerel then taken, there are always a certain perceatage,
some say as many as one-tenth, which are thin and poor, and go
under the name of *racers” or *¢ slinks.”

‘I'he Sable Island Mackerel are said to be much lurger and
fatter than those caught elsewhere on the Nova Scotian coasts.
“In 1850 the fish werc plenty and took the hook well, but in
1851 the fish appeared at times to be abundant, but would not
take the hook.” ]

WINTERING OF MACKEREL ON THE COASTS OF THE UNITED
NTATES, ¢

66. When the Mackerel first appear on the coasts of the
United States in the southern part of New England, they are
so poor that they can not be sold for food. [  After they
have spawned in May (vide U. S. Fishery Report, p. 64.) they
rapidly increase in fat and are taken in great numbers iu the
summer and fall.

1. The writer has seen mackerel, canght at the end of June, in the lalifax
warket, with the film still covering the third part of the eye.

2, Gilpin—puge 1. Trans. N, §. Inst. Nat. Scie. 156566, We bave
seen that onr lerring pusses his existence alternately in n state of restin
deep soundings, (this rest not so deep, though, as from recent facts, we infer
the mackerel does, who, it would appear, becowes torpid und blind during
winter, like certain butrachinns, whom he resembles in his eolour.) and of »
highly nerated and lively existence npon the snrface.” (Dr. Bernard Gilpin,
Trans, N. S, Inst. Nat. Scie,, 1363.)

3. Ohservations on the Fishing Grounds and Fih of St. Margavets Bay,
N.S. (Pro.and Trans. of the N, §. Inst. of Nat. Scie., 186H-ti7,

4. aul Crowel, quoted Iy Lovenzo Sabine.

5. Sec Report of the Upited States Commission of Fish and Fisheries
1871-72 -

6. Ihid, p. 19,
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Tu reply to the questions submitted by the United States Fish-
ery Commissioner in 1871, which are printed on pages 3, +and 5
of Report for 1871-72, the following suggestive auswer is give to
question No. 18: '

Question. _

No. 18.—¢ Which sex comes in first, and how far advanced
is the spawn in the female on first arriving 77

Answer.
5 Mackerel.”
“Both come in together. There is a scale over the eye, so
that it looks very dim in the Spring, and they will not bite.” {1

MOVEMENTS OF THE MACKEREL

67. Lorenzo Sabine U7 has given a deseription of  the
erratic movements of the Mackerel, as interpreted by ondinary
observers on the shores of Southern New England, and he
illustrates’ by numerous examples the precarious charaeter of
the Mackerel Fishery as pursued on the coasts of the United
States,

“ As already intimated, the Mackerel is a capricious and
gportive tish, and continually changing its haunts and habits,
When tist seen upon the coast in the Spring, it is thin and
poor. It differs essentially from one season to another in size
amd quality.  One year it is fat and large, anld is sought for
almost. entirely in the Bay Chalewrs ; anon it is lean and
small, deserts that bay and the adjacent waters, and frequents
foreign Banks, or our own shores.”

“ During the first half of the last century there are state-
ments which show that a single veasel, fishing in Massachu-
setts Bay, often took cight hundred bavrels in a season. In
onr own day it has happened on the sudden appenrance of a
schoal, after n lapse of years, that landsinen, women and chil-
dren alandoned their aceustomed employments to tish with
pans, baskets, trays and pitehiforks, and the like, and to prove
how true it is that * necessity is the maother of invention.”

* So tan, onr fishermen, professionally cyuipped, even to
the e sute and son’-eester, vecall many an exciting scene be-
tween i off the eapes of Massachusetts within the last
twenty-five years.  Then in 1862 one hundrad and tifty ves-
sels ] hoats sailad from Gloueester in one day, to hook seine
or gaff, as ciremnstances should vequire, the mass of fish that
appearad near the harbor of that port; in 1831, one hundred
thousained Livrels were canght in fifteen days: in 1845, large
quantities weve seenred from wharves and rocks, in hoats and
on rafts, on nets and cloths, by dipping and speiring ; in 1847,
“a store exceeling Jarge and fat” were seen at se, off Cape
Cad, where hoats could not safely follow, and, in the absenee
of aconsitderable paut of the vessels at the Bay Chaleurs, most
were sultferal to eseape; in ISES a fleet of six hundred vessels
and boats, caught twelve thousand barvels in twelve days, and
in IS#9 the suceess of a stadler number of vessels, though
mueh less, was yet sutticient to retrieve the kisses of other
and more distant tishing grounds in the carly part of that
season,” 2

The fhietnations in the appearance of this fish appear to
Tue common to all Amerfean waters, and the accounts given of
schonls in Massachusetts Bay, New England, e in aceont
with those related of schools on the north-east Atlantic shiore
of Newfonndland,

1. T, p,oid,
1. “Report on the Prineipal Fidierles of the Americnn Seas”  Ex. Dor,
Wishington, 1852, o il

20 Pagge 30,
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. 68.. Mr. Sabine gives a comprchensive-table, showing the
number of barrels -of Mackerel inspected «in Massachusetts,
New Hampshire and Maine between 1804 and 1852, Between
1819 and 1852 the number of barrels submitted to -inspection
from all countries and seas varied from 400,000 in 1831 to
51,000 in 1840, and again from 56,000 in 1841 to 332,000 in
1851, . _ B

Tliese are cnormons variations, and show how irregular
and hazardous the Lusiness of Mackerel tishery Tas b(,en un-
der the ol system of management, and subject to the vegula-
tions imposed by separate maritime rights.

These remaikable differences in cateh continue down to the
nresent day, and are enumerated by Capt. Atwood, as given in
subsequent paragraphs,

" The variation annually taking place in the importation of
Mackerel into the U. S, necessarily assimilates in a measure to
the years or groups of years already given.

Thus in 1830 when there were 308,000 barrels inspected in
Massachusetts, only 391 were imported.  In 1849, when 234,-
723 were inspected, no less than 138,505 were imported ; and
in 1831, when 332,315 were inspected, 102,638 barvels were
imported, all of which caune from the British American Prov-
inees,

In 1851 the number of United States fishermen employed
in the Mackerel Fishery were as follows:— (14

Number of Men and Boys. Tounage. Vessels.

9,993 59,410 040

The following table shows the tonnage cuployed in the

Mackerel Fishery of the U. S. during triennial periods :— *

1838, ..... e e R 56,649
BSHLL e 11,321
IS++Qf;fl."l....n.J...q;..lUJTO
1848, e . 43,550
[E5 ) PSP .30,580 @

The sudden var latmn in t,h(. anmunt oi tonnage employed
in the fishery is very great, and fully indicates its precarious
character under former treats stipulations. The eatch of
1552 ditfered from the catch of 1851 by no less than 131,509
barrels.  This vast difference with all its attendant evils, might
have been mnch diminished it perfeet freedom of  action
among fishermen had existed in U. S, anit Dominion waters.

Capt. Atwood enumerates in his *“ Remarks on the Fisher-
"jes of the Coast of Massachusetts,” published in the Report of
. the U. S. Fishery Connnissioner, for 1871-72, ¥4 the following
vears as noted for extreme variations in eatch.

1S3 L Great cateh, 385,559 barvrels inspected.
IS31—I839. ... .. (.xuulu.l.l falling oft.

IS3O—1844. ... .. Fell to 75.000 Larrels in year.

1841 veev . Only »0,9!)2 barrels.

INHI—I86L... ... Graudual increase.

ISGI—ISTL. ... .. 200,000 barrels.

1871 ¢ ce.. 204000 -

In Newfoundland the abundance of mackerel for many
years on the north-cast Atlantic coast was so great that the
fish were not only useld as manure, but gave so much touble
to the fishermen, that their subsequent diminution in numbers
was attributed by the fishermen to their being “ cursed oft” the
const.”

1. Lorenzo Snhine. Ex. Doc. 1852, 1. 2,
Ihid,
3. This differs from the Inspector General’s return by nearly 9000 tons.
. Page 117,
5, It would Ls difficult to show how much of this catch was tuken in
British American waters,
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U the west coast of Ireland the visits of the mackerel
are also very uncertain, 1 and, indeed, a similar uncertainty
to that of the herring everywhere nppcm\ to belong to the
mackerel.

Doyixiox Carcit oF MACKEREL.

69. The quantities of barrels of mackerel returned as
crught on the coasts of the Atlantie Provinces of the Domi-
nion, according to the tables contained in the Report of the
" Commissioner of Fisheries, arc given in table No. 1., which
" follows. Table No. IL contains the yuantities ca.urrht, as
_estimated by the Deputy of the Minister of Agricult.urc.‘g"

, No. L. j No. 1L
Years, :\ umber of Barrvls of Mackerel rel No. of Barrels of Muckerel eti
i turtied, muted as canght, .
1969 | 53,011 54,022
1870 I 92213 03,072
1871 ] 240,426 245,012
1872 119,859 122,145
1873 | 160,617 163,081
18574 | 161,793 - 164,879
1875 . 123,960 126,324
1876 104,356

Nova ScoTia.

The following table shows the aggregate catch of mackerel
in Nova Scotian waters during the years 1851, 18G1, and 1869
to 1876, inclusive.

Year. Barrels, Cans,
1851....... 06732.......
1861....... 3,130, ......
18G9....... $G375.......
1870...... L 83,254, ...,

1871.......228152. . .....

1872 ......115631.......50,500
1873, .. ....141,005. .. .... 10,542
1874, ...... 122238 ... .. .80,460
1875, oon. .. 01,235, .. ....24,400
1876. ...... TOOG$. ......30820

The suceeeding table, showing the annual return of mack-
erel caught in cach County of Nova Scotia, exhibits the na-
ture of the fluctuations on definite portions of the coast line.

1. * De~p Sga Fishing,” Holdsworth, page 129,

2. Tu the numder of barrels returned us taken, there must be added the
nimber of cans of mackerel manufactured, which avernge 20,000 each year,
during the series, and 20,000 1bs. of mackerel returned under that denowmi-
nation.
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EXPORTS o MACKEREL FROM NEWFOUNDLAND, TAKEN FROM
OFFICIAL RETURNS. U

Yawr. Cnsks Mackerel. Yeur. Barrels.
1814 1,685 1852 1 tr, 18 Lbls.
1817 041 1856
ISLS L1as to - no returns.
1819 750 1069 §

1820 : cee 18701 1,019
1821 700 . 18714 1,374
1822 : 923 1872 GO+
1823 436 1873 +7
1824 337 187+ 10
1825 a60 1875
1826 ’ 72 1876 S
1827 e
1928 e
1829 21 bLblx.
1830 - 360
1831 016
1832 5335
1833 144
1834 no returns.
ls:,\.", Y3 "t
1836 79
1837 none.
(R} +
18330 none,
1840
to - none eawgrht.
1852 § )

PERtons wHEN MACKEREL APPROACH THE Coasr,

71.  The periods when the mackerel approach the Atlantic
coast of Nova Seotia and the United States, and the Gulf of
St. Lawrencee, are as follows :—

L IN NOVA SCOTIAN WATERS.

South pert of Noea Seotie.—18th to 25th May, ¥4 (1832).
—*The chief places for netting and =eining mackerel in the
spring are the Tusket Islands, the west side of Cape Sable
cast side of St Margaret’s Bay, Little Harbour, White Headl,
St. Peter's, in Cape Bieton, Antigonish, &e.”

Gulf of Cunxo, River [nhabitiats Bosin—Last week in
May. with tilm over the eve; disappear end of November; at
the Canso Islands,

Halifr, Now Seotiu—May 1ith, with film over the eye;
184 disappear middle of November.

St Margoavets Buy, west of Holifue—May 15th.M—* [n
one night the mackerel will strike the shores for over one
hundred miles in extent, where not one was -seen the day be-
fﬂl'l‘.“ 17

" Coast of Cupe Breton  Islaan] —S8pring—Mackerel are
taken carly in June. '

Minns  Busin—Duving  the present  season  (1877)
mackere] were taken in nets in the Basin of Minas, near Blo-
midon.  This is the tirst time within the memory of men who
have fished on the ground near Blomidon for thirty yeams.
Drifting spawn from near the coast line below the Straits,
leading into the Minas Basin, and the hatching of the spawn

1. Fring 1817 to 1852 the data is obtuined from tables in the Appendix to
** Leeture on Newfuumdbland anel “its Fisheries,” by Matthew H, Warren, pub-
lished at &t. John's, Newfoundland, in 18573

2, Andrews—Commierce of the Britiah North American Colonies. Ex.
Due. 315t Congt., 2l Sesw,, Washington,

3. 1870 to 1874 —Custams Returns.

4. Paul Crowell, quoted by Loarenzo Subine.

5. Vide page 13, Pyo, aml Trans, of N, 8. Inst. of Nat, Scie.  Dr. Barsard
Gilpin, 1856566, Part LV,

G. Rev. J. Ambrose, I'ro. N. & Inst. of N, Scie. 1866457,

T. ik pugee 70,

A, Report of Capt. Seott, R, N.. 86y,
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in the Great Eddy, near Blomidon, is the introduction of -a
schoul of fish there which will probably eontinue for.inany
years, and by protection may.be largely inereased.  No doubt
a similar event has occurred..at. the same place often before,
and, indeed, all round the coust line.  The fish come again to
spawn near the places of their birth. The strong currents
- drift the Honting spawn about far and near, and wherever the
hatching takes place a new schoul is established, and the old
one will die ont if not preserved hy eddying spawn or by the
introduction of fresh spawn from near or distant schools,
brought Ly currents. The geographical distribution of the
tloating spawn of fishes is like the geographieal distribution
of the seuds of plants by winds.

72, (1. IN UNITED STATES WATERS. .
Mtssechusetts By —First and second week in May.
Vineyard Svand 2i—3th to 10th May very abundant.

23th Sep., and also enught about middle of Oetober, large .
mackerel. They are full of spawn, ripe and fit to run out
about the 10th May. At Wood's Hole, young mackerel in the
fall about 5 inches long.

Wool's HoleS9—Male and female come together first and
secomd week in May, with scale ove - the eye; about 10th May
ripe spawn runs out of them.

THE SPAWNING OF MACKEREL,

73, In the introductory chapter to Mr. E. W, H. Holds-
worth’s “ Deep Sea Fishery,” the diseoveries of the Norwegian
natwialist, Sars, in relation to the spawning of nmckcrel. are
describual at some length from written communications ad-

dressed to Mr. Holdswoith by Professor Sars.  This able Na-
" turalist obtained, in 1863, abundant evidence that the ova of
the mackerel were developed at the surface of the sca, and
+ also'rhat there is good reason to believe that the act of spawn-
ing takos place near to the swrface itself.” Be this as it nay,
the tloating of mackercel spawn during the period of its de-
velopment is sufficient to show that the actual area where the
spawn is deposited is of little moment, for its hatching is de-
pendent upon currents,

7+ Aceording to Mr. Hollsworth, in Bnt,hh sens “ the
spawning season appears to vary within certain limits, but
June is about the general time for it ; and it has been already
mentioned that mackercel do not go to the ground, like the
herrings, for the purpuse of depositing their spawn, but shed
it quite at the surface, and at varying distanees from the land.
Aceording to our observations un the Devonshire coast, mack-
erel remain in shoals or schouls, until after they have spawned,
and while t,hus congregated they do not very readily tuke a
Tait : but after this process has taken place, towanls the mid-
die of July, the shonls beeome dispersed, and the fish, instead
of then making their way to deep water, as appears to e the
"L'llu.ﬂ h-l.blt,ot the hcumus under like civeumstances, draw
nearer the land and even enter the harbours, where they attond
excellent sport with the hook and line.  Mackerel do nut lose
condition so much as the herrings by the act of spawning, amd
they soon reeover after teedmg \'omuousl_) on the young
sprats and other small fry which abonund at that time near the
land.  Half-grown mackerel, with no appearance of roe in
theni, are ieore or less abundant on the sea coast at the same
time as the large ones, or in some localities pu.cednw in
others t«)llowmg, them; and it must be within the experience
of most persons who have heen engaged in mackerel fishing

1. Report of Commissiouer of Fish and Fisheries, 187172, page 64,
2, Ihid p. 35, also pagges 64 auel 68,
3. 1bill ., 64,



86

" that both large-and small fish are frequently caught in the
same place and on the same day. It scems quite clear tliat
both kinds- cannot make their approach to the ‘land for the

- purpose of spawning; in fact,as the spawn flonts there-is no
apparent reason \\h\ the mackerel should eome in shore at all
with that-object ; some other motive must "be sought for these
periodical visits, .m«l it appears likely that an ulmnd'mt. sup-
ply of food is the main attraction to both old and’half-grown
tish, and that they instinetively seck it among the mwhds‘of
of surface swimming fry which frequent the <honl water, We
know little of what many Kinds of tish' feed on; but there
can L Tittle donlt that the seaveh for food is one of the prin-
cipal causes of their migrations ;and to this we-are disposed-to
look for an.explanation of -the movements of those species
which periodieally visit our coasts.” :

" According to the evidence elicited by the British Sea Fish-
eries "Commission in 1863, the mackerel off” Torquay, onthe
south const of England, spawn in April or beginning of May;
at and near Rumsgute, in June and July ;-at Wyke Regis, in
the beginning of June. 09 Mr. Holdsworth ¢4 considers that
whiie’ the peviod for spawning in'British waters varies within

“eertain limits, yet June is about the general time for it.

The entele of .mackerel on the British coast is sometimes
cnormous, awd fap exceeds the take in American Seas,

The London Temes, of May 11, 1872, informs us that 1,100
tons of mackerel, estimated to weigh one-pounid each;, had re-
cently been taken in a single night, at a ishing station-on the
British conse.fsd _ :

IN THE GULF OF ST. LAWRENCE,

During the summer of 1852, H. M. 8. ¢ Devastation,”
Capt. Campbell, R. N, ‘was cruising in the Gulf.of St. Law-
rence for the protection of the Fisheries. In the Report on'the
results of the seasons-operations, Capt. Campbell -refers to .the
spawning of the Mackerel, and 10 the size of the voung fish at
a certain portion of the year. Referring to the fishing 'grounds
on the north shore of 'Prince Fdward Islwd, this -officer states
us follows:— .

*The Mackerel, as the season advances, are both wore nu-
merous and of finer quality, indeed the'spring fish -ave ‘very
poor, and it would add greatly to the value .of ‘the Fisheries if
they were not taken carly.

Nature has provided that at this, their spawning ‘season,
they do not readily tuke bait, but from seining and other means
adopted by the Americaus, if it had not bcen checked, the -fish
would have been exterminated in a few years, while the pro-
duction of the coast this vear will, in all- plob.lblllt\' ‘cause
great increase in future scasons,

The water already abounds with small Mackerel, abont
three inches loag; this, I am 1o0ld, has not occurred before to
any exteni, and is imputed to the spawning fish during spring. (-4

ON THE COASTS OF MANSACHUSETTS.

Three years subsequently to Capt. Campbell’s observations
on the north shore of Prince Edward Island, Capt. Nuthaniel
E. Atwood observed Mackerel spawn on the .coast of Massa-
chusetts, and watched their-growth, 9

The Mackerel appeared on the coast about the first or second
week in May. .

1. Sea Fishories Conimission,

2, Deep Sea Fishing.

3. uoted hy \lm°~h 1 106 % The Earth as moditied by Humayw Action.”

4. Report =of Capt.” Campbell, 1, °M, S ¢ Dévastation.” " Halifax. 10tn
Nov,, 1852, App. 4. Nova Scotian’Jonrriald Honse of "Assembly, 1853,

A, UL 8, Fish Commissivner Report 1871-2.  1°, 294,
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They spawn between. the twentieth .of May ~and -the first
week in June -A:month or:thirty. days after the height of ‘the
spawning, the waters sof “Massachusetts Bay, -where these ob-
servations were.made, swarmed with small Mackerel. Fifty-five
days,-or about two months:after the-spawning had taken place,
the voung Mackerel were-some two inches in length.

There is but a-comparatively -small interval between the
perinls when-the 'Mackerel spvn on the Atlautic sea-board of
" New Ingland or-Nova Scotia, and the shores-of Prince Edward

Island; in the Gult of ‘St. Lawrence, and in this respect the
spawning scason approach those of ‘the sdan which fleqncnt
the Eumpmn Chast, :

5. The late'Hon. Joscph Howe, in a Report on ‘qable
Island,” dated Oet. ‘21st, 1850, addressed to the Licut. Gover-
nor of Nova Scotin, 0 speaks of the countless schools of
Mackerel which visited.the coasts of that Island,. He says :—
“T'he Superintendent informed me that a few days hefore the

¢ Daring’ arrived, the Mackerel crowded the coast in snch num-
bers that they almost pressed cach other npon the sands, and [
suw an unbroken school, extending near the landing place for a
mile iu length, within .goud seimng distance. besides others at

various points, indicating the presence, in the surroundiag seis,
of incalzulable wealth.”  T'be time of Mr. Howe™s visit. wias the
Gth to 14th Sepi.

Canso.— From 1812. to 1850 the abundant catch of Mack-
erel of the large kind was never known to fail.  This fishery
commenced-in September aud contiuncd constantly until the
fast of October. It -wasa common occurrence for a seine.to
haul from 1000 to.1500 burrels .t a time, and by different
seines many more were. hauled in @ week than coulld possibly
e cured. The .price of Mackerel wt that time was ouly
$2.00 to $4.00 per barrel.” [2]

HistorY oF it GLOUCESTER MACKEREL FISHERY.S)

S 760 As early ay 1653 a4 coastwise trade in this fish had
commeneed, and in 'zt.cr years it seens certain that some were
shipped to foreign ports; for we tind that, in 1692, the remon-
strants against an order passed by the General Court that no
person should haul ashore any mackerel with any sort of nets
ar svines \\Imtwu--r, and that o person should cateh any,
except for use while tresh, before the first of July; .unumll\
in refutation of the assertion that mackerel will not *save
well " in May asul June, state that they have shipped mackerel
caught in those months beyond sea,-and adid that they kept as
well as those caught:in-other months,  There can seareely be
a doubt, therefore, that this fish was o sowe extent an article
of trade amony the carly colonists; and we know that before
the Revolutionary .war, several vessels were employed in this
fishery from the harboms on the south side of Massachusetts,
Bay; but Gloucester fishermen do not scem -to have given’
much attention to it 1l about 1821, for in the thirteen,yeurs
immediately preceding -that date, we find that, according to
the inspection returns,. the whole number packed here was
ouly 1171 harrels.  From this time, however, the business ra-
pidly increased ; the fish became su abundant in our watens
that, in 1525, a single jigger, carrying cight men, tovk over
1300 barrels, and in lb‘%l t,]u. whole eateh of the town rose to

69,759 barrels ; but affer the last named date mackerel began
to be searee on our own coast, and the eateh declined so ra-
pul]) that, in 1540, it amounted to only %70 barrels ; an-. in

—
.

Appen. 4. Nowg Sdo‘t_ili‘.!ournnl.-,’ 1852
P'rizo Kxzuy on the History of the County of Guyalorough, 1877,
Proctor Brothers—The Fisheries of Gloucester.

13

o
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that amd the four following years the tdaﬂ'acr'ww-mté taken
Ly . Glouneester fishevmen: amounu.d to:-no ‘more thnn 66,547
‘barrels..  About this time.the enterprise of the fishermen led
- them to pursue the mackerel into their distant- retreats in the
Gulf of St. Lm\'unu,, and .for several years nearly all the
vessels of the town engaged in this.fishery resorted to that
region, and it became the chief source from which the demand
tor the tish could be supplied. . With success, \\-ulelv varying
from year to year, the ‘'mackerel fishery bas contiriued to e
pursued to the present time. . Late in -the spring months the
fishermen start_to meet the qchools " when théy make their
first. uppcamncc in the waters south of New England, from
which they follow them to our own-coast and into t.he seas of
British America; but it is a precarious fishery, aml it is agleu]
that a.good deal depends upon luck ; for thére i% often a wide
«hﬁu'z.nu. in the result of the season’s work. of men Lqun.lly
diligent and equally skilled in the business, Of late it has
he(.onw customary to take’ these tigh by seining, and when the
net surrounds a *school” there is a chanee;’ lmlce(l, almost a
certainty, of a great haul ; but it somitimes hnpptns to a fish-
ing crew that no such chance occurs for- months, and a bad
voyaye for the vessel and men is the unfortunate result.  The
cases of total or partial failure, hm\'u er, are not sufhcu,nth
numerous to ereate discouragement or to” excite apprehension
that Gloucester will soon ecase to exhibit that preponderance
in this h~huy it has so long | enjoyed. It is true that the last
vear (1875) was sne of poor suceess, bug in the preceding the
quantity of mackerel packed in this city was 118314 barrels,
of the net valug probablyof more -t.lm.n (-m:.:n-ll' “dollars,”

“ During the summer months thers aret _n'u.vmuna of the
Mackerel fleet, one fishiig off the shwee' of Massachusetts and
Maine. and the other-making voyages to the- B.w St. Lawrence.
'The Southern and Shore fleets have pncucall\' abandoned the
old style of hook and line fishing;:and are htted with éxpensive
seines and boats for the. capture of Mackerel on a wholesale
scale . 'The success of this department is greatly dependent on
the dexterity with which a school of fish c.:;'m he surrounded
and captured, and the employment is an exciting one. The
business is an uncertain one, as the mackerel is a capricious fish,
and but little caleulation can be made:. of their movements.
Wecks may elapse without the discovery of the fish schooling
onthe surface with the proper conditions for their capture. Im-
mense.hauls, however. are sometimes made, morc than can be
properly dressed by the crew of tlie “seiner,” and if no other
vessel is in the vicinity to accept a- portion of .the catch, large
quantities are frequently thrown away through sheer inability
~ to handle them. - ‘The seining df Mackerol occasions u great
destruction of immature fish, unfit for usé, but such is the pro-
lific character of the Mackerel that - it -‘has never been clearly
demonstr: .tted that this method of fishing lias a tendency serious-
Iy to diminish the supply.. ‘The cost of a mackerel vessel, fitted
for sea, is in the neigborhnod of &7700; a -200 fathorn seine,
of a depth-of 30 fa tlmm,-., wilt cost $900" additional, and a scine
boat ‘and .iories §560 more ; salt bait, lines, etc., and the ne-
cessary - provisions for a five’ ‘weeks’ trip ‘make the total cost,
when ready for a ‘iahmw voyage, §9325. - Th¢ Bay St. Law-
rence Mackerel Fishery, once of considerdble: proportions, has
declined l'une]\' of late years. The seining of Mackerel is
found lmpr.u.ucablc in this fishery, owm".to the rocky bottom
in the waters where it is followed, and the consequent destruc-
tion of scines. The number of Gloucester vessels finding em-

1. * The Fisheries of Gloucester,” Pmcter Brothers, 1876,



89

ployment in the mackerel fishery in. 1875 was *180.- - Of these,
93 made Sonthern trips,-117.fished : off sshore, -and 58. visited
the Bay St. Lawrence. 618 fares-were reccived, 1334vomi the
Soutl; 425 from off .shore, and 60 from-the Bay.” '
_ CONCLUSIONS, JRTI
77 It appears: from “the foregoing statements thit - the
mmekerel comte direet from their wintershomes to the arveas
where-they were shorn, tosspawn in the -spring. - They come
with the film-of hybernation still- in -part lingering over the
eve.and are partinlly -blind, poor. and refuse the-bait. - The
linhitat, or:home of - ditferent sehools: extends - fron Greenland
to Cape “Hatteras, 90 .aml thevare taken- by United States
fishermen sonth of the 39th paradle] of latitude,. Their period
of approaching the-shore for the purpose of sprwning varies
on the Ameriean eoast with the latitinle; in other words, with
the temperatore,  They show themselves first in Virginia aned
Novth Carolina,.in the seas aliong Cape Hatterns, and furthar
narthe as thes tempemtare advanees. They come from their
winter homes dircet Lo the coast and spawn in shallow water,
generally near the shores of the continent. of islands, as Sabie
Lland, on the const of  Nova Seotia, the Magadalen Islands, in
the Guif of St. Lawrence, Canso Ishand, in the Steaits of Ciise,
They may also spaswn in the open se, bt the voung fry, fol-
lowing the law which guides the young of most species of
fish. approach the shore and speml the carly portion of their
lives in constal waters,  They are a wandering tish in the
stmner months, hut theip wanderings ave fimited 0w certain
seit arcie arottied, wnd not extending very remote From, their
birth place.  Owing to the fact of their spawn foating on the
surface during the period of it~ development, the schiools of
this tish e liable to swbden diminution, and daring faverable
seasons, o equally swilden inerease, They are very import-
ant as a bait for the deep sea fisherv, and are lareely used for
that purpose. As a commereial tish, they have always formed
an important. item in the Dominion eateh in Dominion waters,
and in some seasons, as in IS8T the value of the aggregate
cateh approaches that of the cod.

The supposed migrations of the Mackerel from warm south-
ern waters to caeler seas during the summer months, like the
mythical wanderings of the Herrings to Polar Seas during the
winter season. or the cqually fanciful migrations of the Cold to
spawning grounds on the Norwegian coast, have disappeared
hefore the test of rigid enquiry.

‘Tl schools of this fish sometimes wander tar bevond the
limits of their customary cirele is very proluble.  Such isolated
roamings are common to all animals with great powers of loco-
motion, and in the case of the Mackerel, « constant gentle wind
prevailing for several days together, may drive the food they are
following far from their aceustomed haunts. “The same isolated
cases of apparent migration oceur with the Cod, it reliance can
he placed upon the alledged finding of French hooks in fish far
removed from French fishing stations.  These are said to occur
ou parts of the coust of Newfoundland where the Frenech do
not fish, also on the Nova Scotin const, and sometimes even as
far as St. George's Shoals.  But they indicate merely the stray-
ing away after food of & comparatively few individuals, but no
regular luw of miguition or movement. The same accidental
distribution eccurs in the movements of birds, and may continue
for several years, or even beecome with some species permanent,

1. Seamber Seombrus — Mackerel—Greenland o Caper Hlattes- - Zheo~
dore Gl
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if a change in the distribution of their food occurs. Shad have
ticen caught in Herring nets in Notre Dame Bay, Newfouad-
land, but no onc would receive this accident of roaming as
proof that the Shad -was about to become established on the
North East Atlantic coast of that Island.

Mackerel catching is a special industry and requires sea-going
vessels. “The boat equipment so common throughout British
Aunerican waters is wholly -unsuited to the pursuit of the Mack-
erel which has been so largely carried on by United States fish-
crmen.. Tmmense schools of Mackerel are frequently left un-
molested in the Gulf and on the coasts of Newfoundland, in
conicquence of the fishermen being unprovided with suitable
vessels and fishing gear. It is, however, a reserve for the fu-
ture, which, at no distant day, will be utilized. If a fishing
telegraph svstem existed on the Gulf and Newfounidland coasts,
similar to that which has heen established in Norway, exclusively
for fishing purposes, the additional catch of Mackerel and Her-
ring, indeed of all kinds of fish, as well as bait, wonld probably
double itself within a very short period. If judiciously con-
trolled the telegraph would become of vast benefit to the fisher-
ies in many ways.
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CHAPTER V. -

RELATION OF FIsH 1o TEMPERATURE,

The Jate Mr. Perley’s views, 810: The observation= of the Meto mulupical
Suciety of Scotland, 815 The enquiriea of the Dutch Gorernment. 82 ; Dif-
ference hetween the marine climate of Northern Europe and Narth Awerica,
84 : Admiral Bayfield on the climate of- the Straits of Belle Isle, lrebongs
in the Sumits, Captain Millor’s vbservationy, $4; Capnin Chimmneds ohserva-
tiuns, Vst mmbers of Codflsh— Lient, Commanding Murmay’s (U, 8. N.) al-
servationy, 84 Marine toruperature in-the Galf, 86 Low tempemiures on
Brunka il Shonds, 87 3 Tempemturn of the Sea nt different depthe, 88 ; 26
fects of winds, 80; Effects of Currents, 90; The Gulf Stream, 89t ; Temper-
ature un St. Gicorge's Shoals, off Cape Suble, ke Uave Bank, Bay of Fundy,
W Cold water aren off the coast of the United States, 93 Sir Wyville
Thomsa'a sdeseription of  the Thermal ~ooudition of  Eurgpenn Fishing
Grounds, 4 ; Marina Life on the Greut Banks, The late Mr, Juke's vhserva-
tions, Kffeet of the Gulf Stream, 973 Admiral Cloné vn the French Baok
Fisheries ; Dependemse of their ancesss on winter temperntares, 98 ; The
Relation of the Labpalor Current to Fish Life, 09: Professor Nordenskiold's
observations, 100 : The Leo Drift, 101 The conrse of the “ Slime™ 1025 Dis-
trivution of Fish ovi Uy Tew Drift, 1U3: Caurse of ova drilt, 164; Course on
the labrwlur, 103 Limited aren of eold watess off the comst of the United
States suited to cold water fishes, 108, Conclusioms,

Areexpix. —Dr, Colding's deseription of the Aretle Current.

80. Seven and twenty years ago, the liute Mr. Perluy calld
attention to the zones of depth at which the Herring might be
found.  *The fishermen,” he says, speaking of the Carraquet
Herring grounds, “ appeared to have no iden that the herring
swimeat vindous depths below the surface, according to the wind,
the tide, and the situation of their food.  They all fished (160
boats) their nets fastened o a buoy-rope, supported by floats
on the swface ; if the run of the fish happened to be below
the depth of the net, they were of counse nissed altogether ;
and although there may be alundance of fish, vet the fisher-
men from the want of knowledyge or skill, must be frequently
unsuccessful.” 4 '

ft will bie scen farther on that winds and tides in the Gulf
of St. Lawrence, in the Buy of Fudy, on the Atlantie const
of Nova Scotia, and, in faet, in every shallow seq, very water-
jally change the temperature of the water, in the neighbour-
hood of, and over sheals or banks. This change in the
tempeiature is accompanind by a corresponding clungo in the
distribution of the Herring food. and, conseynently, in the
depths at which the Herving will be found,

S The reeent observations of the Meteornlogienl Society
of Scotland, referred to in the foot-note have shown a remark-
able relationship between the lueal movements of the Herring
and variations in the temperatire of the sea.  The results of
observations made during 1874 and 1875 showed that the
temperature of the sea oft the cast coast of Scotland, from the
middle of August to the close of the fishing season, was cun-
siderably and cominuously higher in 1875 than in 1874, and
that the eateh of Herring was continuously and considerably
lower during 1875 than during 1874 “The fish prefer, ap-
parently, so far as the enquiry has gone, the lower to the
higher temperature,” (21

— e —

1. Sew Perley's Report on the Fisheries of New Bruaswick, puge 43.

2, Yido an articio in Sature entitled *\ contrilmtion to the Natursl History
of the lerring,” Aug, 24th, 1876, Also, Report by tho Connnissionera of the
Fishery Board, Svotiand, 1573,
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Quoting from the Scotsmen of Aug. 23, 1876, * Natwre’
states that the report of the Fishery Officer regards the tom-
perature of the sea as determined by the sea thermometer
furnished to the tishermen by the Scottish Meteorology Society,
to have been from 38° to 59° on the const, during the week
ending Ang. 10th; but on the 21st, when the nets were shot,
the temperature had fallen to 53°, .and this was the first night
the herrings were caught.  After that date the cateh was very
large.  The hervings were found low im “the nets durving the
pres nlcucc_of warm weather between Northumberland and
Poterhead.”  © 70 LT

» Th > Metan 'nloglcal gucu:ty nf Scotlnud hn\'e fortwour tllh:t. yeu mln:l lh'i~

seit \\cre in tcnl om. l-\' ﬂn- l-‘nln.rs lln n-l 10) tlmr nﬂll.'t.h .'md the tem-
Jreintiing uhl.llm.'ll nt dlhorcm _periods of the herringe fishery. Daily registers
OF the wenthey™ \‘er\. kqxl and other purticnlars furnished o the Saciety,
lmlh lv_) the district’ l‘l:h\:r\' Oflicers and by \nmuel M Donmald, Esi.. cnm-
minder of th ¥ mﬂnm fshery cruiser. From the registers and the in-,
fulmnuun 1l|u~ ~npphe-l the 'fullu\un" (‘ﬂllLlll\lull- have in the meantime
lu-on «lrn“u hy'the Cnmnutu.u of the qm.-mt)

.".' Tum lllu ubiservations ol the cateh uf henm;:.~ and the tempernture- nf
“the sen; off the. vast coust: of Scotland, during: the two seasons 1874 aml
= J8THA IS seen: -(1) That this tempgrture of the sen from the middle~of
= Agnst ty the close of the fishing season.was continou<ly aud considerably
** highergn 1875 than.in 1874 nnd (2.) That-the cateh of hervinps was con”
. uuu sy and considerubly lower during 18758 than during the same periuit

ot 185, .

* Anather l-'iull iv tlu~:-—lf there be n distriet where, from WY eantse,
she gempeiatigof the sen i3 lower than i suprounding distriets, in that
- lh~uu'l the eateh of ho-n'm;,. is hoaucr- utl Cl'n\'t.l’"':l\' it there be nlis-
““trict where, ffan nny tatse; the tcmpm'uuu of the <en is Bigher than in
s surronnding districts, in that-distriet the cateh of heering i3 Jess,  Amang
o the caees whigh -bringnbons a local incrvise ot decreisie of aca tempern-
s tate, the clief e cluu-lc-l or chenr skies in respuctive rlistricts, aceonding
*us these ocear dmln" the dny or dumw the night,  These hwal variationa
*inthe tethipmature uf the set in lln-lr bearings on the entel’ of herrings
hrve heen Slown: Dy the observations both of 1334 and 18745

*Anthen uup.-- ant point is.the elations of surface temperature to bot-
s tom temperatur ! the rt-hmmh of the deepest parts of thye sen to the
Lt prosition thie ishing grounds=, {1t is found. for instunce, that when the
* st fiiee tempiernture-is high= ligher than Jower down —the tish, if uny Lo
- cqughiasttihe the nots fardown in such a way s to betd 10 the supposi-
*Tion thnt A zood dead of filure may often avise Trom the nets not going
= dénp enough, The fish, prefer, appuently, so fuar ax the ingquiry has cone,
_“\lh. hisver tu the higher temperatire, The Herring Committee are most
“afeatruus of seutryingt out this line of ingujry into greater detail, it somwe of
* the fishermun coulibbe indaced toduke the trouble of vbserving thoe tem-
- gerpture of the senat the surfico and ulse at the depth at which the tish
“snike the nets,

Sefhe intlndoct of thumder-storms was eijunlly seen s in former yonra.
lf there ja n thunder-sturin of some mugnitnde extending.over a-large por-
* lmu of gx.\ bupl. good dnkes. uny by nnude on thut day, but_ovn the fullow-
*ing dnv fuw if any fish yre caught over that part of the coust, unless of the
S eatreme verye of :I:-rp part “of the sea, ns il the fish were retrenting
< thither. (1) - - .

D rOwing to the shortness of llle tite .over which the inquity has ex-
. mlml the Committen wish these results to be considered only us provis-
il The 1_-_-.-.~ull~ are, however, of the greatest value, nut werely as indi-
* cating the lines of inguiry to be followe! in further carreing on this large
* Investigntion, but alsv as indicnting, in sumu cuses not ohsewrsly, thy na-
“tute of the results:which will witimately e estalilished, -vestlts which,

* sivee they h-.u sdirectly tua knowladge of the loealization of the horring,
“reill Serye as n mide to the |l~|ll'llllL‘I| where (o set thair nets with the
" ln,'.:lle.-l pr-.hnluln_\' of sucenss,” :

52, "The. Duteh. Government have long pmsu---l i series of
-:_-i_x.qnirxc.s relativg to temperature in conneetion with the Her-
ring Fisheries. ) Among the speeial enguiries which the

(L It N fong et ozl that fhumder drives the Dighy flerving in the Anitpeiiin
Hasin alid Bay ol Fundy into duep water,

‘e o2 Lientenant.Craft—noticed in Boech's and Peddersen’s papers on * The
NXorwegipn, Evrring Fisherioe”, See alss O, Jagabsun's ranstation, page 06

of the Repart of the C. 8. Commissioner of Fish and Fishories, for 1874-70.
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Norwegian Naturalist, Bosek. mapped out for himself, when
cmployed ly the Governnient of Norway- 1o investigate the
Herring  Fisheries, observations on the temperature of the
sen, and  metemologieal conditions gencrally formed an im-
portant part of the plan. As a result of these rescarches,
prosceuted in different seas amd by individuals acting quite
independently, the relation of -the temperature of ditlerent
zones of the sea to the movements of “ihe herting and other.
warine forms, vertical as well as hovizontal, appear to be os-
tablished beyvond a doubt.. *

83, We muast bear in' mind that the conditions under
which marine life exists on the consts of British Novgh Awer-
ica ditfer in one important partienlar from the prevailing
condditions in the seas of Northern Ewrope. . Here we have an
Arctie current to eansider, in Europe the diminished effects of
the Gulf stream.  Our northern seas all around Newfound-
land, in the Gulf of St. Lawrenee and on the consts of Nova
Scutia, are chilled by the unfailing Lalwador current, ¢ and
the annual mean temperatinre of the seas on British Ameriean
coists is very mueh below the amual wean on the Atlantic
const of the British Isles, or in the German aecan or on the
consts of Norway., The Norwegian fiords are kept, open all
the verr vound by the Gulf strean, and dee is rarely seen in
British waters, but ice on all onr consts not only prevails dur-
ing the winter months, but the northern bays are closely
sealed.  Hamilton Inlet, on the Labrador, takes carly in De-
cether and remains frozen until June ; the deep bays on the
uorth-cast coast. of Newfoundland are invadel with large ice
Hields; which streteh seawands for many miles, and often linger
for months together, The smaller bays on all British Amer-
ican coasts, horth of Cape Breton, and around the Gulf of St.
Lawrency, ave often frozen over, and some -of them remain
suitled for many weeks. It is a me ocenrrenes for the Nor-
wegian bays to freeze. yet when this has ocenrrved, the fisher-
ies have not been injuriously affected.

St Admiral Baytild ¢ ealled attention many  years
sinee to the exceptional climate of the North Shorve of the
sStraits of Belle Isle, where aud i the close vicinity of which
the famons Cod and Herrving Fisheries have so longs had their
st Baytield, writing in 1832, savs: © Ononr arrival at
Chateau Bay on the 25th July, we found the carliest plants
Just springing np, ad the grass only heginning to give ashade
of green in the sheltered spots Between the hills. The tem-
perature of the sea ontside the hay was at 32°, and the airat
+3” fah. in the warmest period of the day. The fishernen,
however, reported that it is much more cold about Chateau
Bay. amd the north side of the Atlantic entiance of the Strait

* “The Nhipping Giazette states that Herr von FPreedon, of Hambang,
Director of the Germiu: See Warte, huy been giving attention to the sume
pwints in relrtion 10 the lerring tishery as those which have veenpiod th
Meteoralogical Society of Seothind. and thut by analysis of the log-bavk«
of the Ingoers enged in the fishery, he s furnished the Fishery Cotn-
pany of Embiden with elabomts reports upon the intluences which affect the
tishery, especinlly upan the intluence of winds wnd the tempernture of the
sen.  lerr vin Freedon s come to the conclusion that north-west winds
are the hest for large catehes, aml northerly wimds hetter than southerly,
westerly better thin easterly : alsu, that moderately strong winds, satlicient
to ruille the surfuce of the sen,are better than ealne weather, and light wisds
almost as unfaconhle as ST breezes 5 norallling of the sea being, in his
apinion of considerable impurtance to success in fishing,  For the tempera-
ture of the sea, he regands a tempemtiare from 58 to 57 dc;:l"cc of l'aliven-
heit'ns the most favortble, and that the chances of success diminish with'
higher or lower tempernitire.”. — (ltepurt by the Cosmissioner of the Fishery
Boand, Seotlund, 1875.) .o,

1, App Lehap v,
2, Sailing Divections for the Guif and River St. Lawrence.
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of Belle Isle than it is farther to the eastward, and also that
fogs are of more frequent occurrence.  Our own experience,
as far as it goes, confirms the truth of this statement.”
Wood Island, at the Gulf entrance to the Stmits of Belle
Isle, s ahout half a mile from.the main land, andis noted
for its fisheries, but its excoptional elimate is such, owing to the
Labrador Current, that Baxficld sunmarizes it in the following
sentence: “ The best ider T can give of the climate is by stat-
ing the fact that, in the year 1833, the Channel between
Woaorl 1sland and the umin was frozen acvoss aguin after the
winter jee had broken up on the 28th of June. Packed ice
sremained (in the Straits) till the middle of July, and numer-
ous bwrgs all the year,

ICE IN THE STRAITS OF BELLE ISLE.
TALBLE SUEWING THE DATES WHEN THE STRAITS OF RELLE ISLE
)  WERE CLEAR OF 1CE IX DIFFERENT VEARS,
These observations vefer to the time when the Straits were
seen 1o be elear of field jee, but have no relation to bergs,
which may drift in duving every month of the year:

) 1857—Clear of ficld des. ... ... April 9th.
©I8IN— & “ * ... dune Wth,
1830)— - u P May 12th,
186G0— .
s6l— L. June 4th.

In 1853 Admiral Bayfield counted 200 betos and large
picees of iee in the Stinits, and he considers that the Straits
may befull of iechergs at any seasvp. of the year 2

This Oulicor “onee found the western entrance of the
Strait freeze across in aealm night, on June 20th.  Of courses
it was only a very thin-covering of iee, which disappeared
soon after sunvise It ix to he observed, however, that ice-
hergs are much more numerous during some seasons than in
athers.  One may traverse the Straits without seeing half a
dozen, at other times they may be in great quantities.

The tanperature of the water in.the Straits, at the eastern
entrance, between Belle Isle and the Lalrador, is often at the
freezing point.  Not unfrequently there is a stream of warm
smface water lowing castward on the Newfoundland side®)

Conditions of low marine temperature prevail even at mid-
stminmer on the northern eoasts of Newfoundland and in the
Straits of Belie Isle, which . are never cven approached in
the depth of winter on the Atlantic coasts of Ewrope. The
following remarkable sea temperatures, recorded by Captain
Miller, R. N, of H. M. 8. Sirius, in 1873, offer an illustration
of these extreme coniditions of marine climate which prevail -
on those consts.

The temperatures recorded may be thus tabmlated, but it
will be advisable w give the details in full from Capt. Miller's
report =— :

— e e e .

[Tk S : ;
Tem, of Air.Tem,of Sea, ~ Wind,
Quirpion Harhor!- i _'
e ‘____-.i e e e
June 24th, 86, | 82 Calm.
2., 1 53 34 W, N, W, Fresh,
2. 0 6s 3G W. by N, Strong.
25 3 80 W. N, W. Mol
29, - 54 12w
T30, : Caplin cayzht, but no Codl.

1. 1857, 58, 59, 60, on the nuthority of Captain Ballantine, Nnutical Magm-
zine, 1361, p. 475,

2, Nautieal Maguzine,” 1861, p, 511,
3 Baytield,
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QUIRPON.

“Amived 1 p.m., June 24th, sailed at 530 a. m, June
25th. A lovely day, quite calm up to 10 a. m.;-a bright sun ¢
and clear weather; temperature of sea 32° Fahrenheit, of air
36°; a great deal of ice abont. Steamed over to the Labra-
dor shore, intending to go to Red Bay ; found the coast blocked
up by an impenetrable barvier of ice; went down to Cape
Nomman and found the Stmits completely barred by an im-
passable wall of jce; turned back to Quirpon abont 10 a. m.
an ensterly wind sprang up, changing to a southerly ; a dense
fo bank rose to the eastward, and gradually enveloped Belle
Isle, and the top of Quirpon Island, but fortunately came no
further,

* 2ith.—A fresh breeze for part of the day from W, N, W,
ice travelling to the eastwanrl in the Stiaits; at noon tempe-
ratire of air 33° of sea 347,

“A7th.—Strong breeze part of day from W. N. W.; much
ice travelling G the Labvador in the Straits ; month of harbor
hy afternoon completely barvred by ice, temperature of air at
noon G8°, of sea 36°,

* 35th,—Moderate breeze from W, NU W, part of day. By
+ p. n. the harbor beeame nearly entively densely packed with
ice, (we were entively snvroundely) drifted in hy the month,”
the ice for the most part being more than three or four feet
out. of water, and the largest picees about a quarter of an
acre; all outside the harbor densely packed with jee. At
3.30 p.om., temperatwre of air 437, of sea 307 ; win in after-
noon, with fog,

“29th.—~Harbor densely pueked with ice, and as far ont-
side ax could be seen from the deck  temperature at. noon,
air 54°, sea 28°.7

86, In 1867 Captain Chimmo, R. N, who visited the
Suraits of Belle Isle and the north-castern coast of Labador
in the interest of the Newfoundland Fisheries, deseriles a
great number of fecheres in the Straits on the 4th August.
This year was remarkable for the abundanee of fish on the
Labrador const and the large eateh carly made by the tishing
fleet, which, according to Captain Chimmo's estimate, gave
cmployment to about 30,000 persans, chietly from Newfound-
land.  About Cape Harrison the cateh was so large and early
that the fishermen hadd used all their salt before the Sth Au-
gust. (11 He mentions © picking up” a seven fathom lank
cluse to the shore of Oceasional Harbour, on which the cupe-
lin were in almndanee but cod would not take the bait. The
capelin season was over.  The cod conlld be seen at the bottom
in some places like a wall, but would not bite.  The cod and
eapelin bad arrived at [ey Tickle, near Indian. Harbour, on the
10th June, but the tishing Heet did not arvive until July. In
1876 the Heet were in gencial a fortnight Inter than the fish,
owing to ice.

Licut. Commanding, Alex. Murray, U. 8. N, found the sur-
face temperature of the  Lalvador Current,” in July, coldest
where the water was deepest and  the current strongest.  The
voyage was made in 1860, in the month of July. to observe
the total eclipse of the sun in the neighborhood of Cape Chud-
leigh. )

On the Ist August, 1860, the Expedition found the surfuce
water of the Straits of Belle Isle to have a temperature of
327 Fah., and during the voyage to Eclipse Harbour the tem-
perature of the sen at the surface was frequently down to
8% or 39° in the middle of July.

1. A visit tv the north-east const of Labrador. during the autamu of 1867,

by L M. 8. Ganaed, Communiler W. Chimmo. R. N.~Juurnal of the Royal
Geographicnl Suciety, 1865, :
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In the Gulf of St. Lawrence similar sub-arctic conditions
prevail,'and-to a - less -extent-on the -Atlantic eoast of Cape
Breton:-Island:  In summer, expecinlly-on hanks, the tempera-
ture-of the water,-within the undred - fathom  limit, often -
descends to and: even- remains at the freezing point of fresh
water.s The sen climate, in which the intinite mualtitwle of
fish live and thrive in North Ameriean seas, intinenced by the
Labrador Current, is far more severe than the marine climate -
of Nurthern Europe, notwithstanding. the “difference in lati-
tude, .

The summer marine isothermal of 5447, which follows the
whole length of the const of Norway,-does not touch the most
southern part of Newfoundland ; and the smmer isothermal:
of 397 which. strikes -the south -const of lreland, passces - far -
south.of Nova -Scotia and- strikes the Ameriean const near
Portland.  The winter isothermal of 327 starts from the
American coast at Cape Breton Island, sweeps past. the east
const.of Greenland and-touches - the northern put of Iee-
tand, pursning a north-easterly-comse. The winter isothermal
of +1 degrees, which ineludes, south of its Hmits, all the seas
aboug Scotland, passes far to the south of Nova Scutia and
strikes-the United Statesenear- Cape Cod. 9 Henee the cli-
matal -conditions under which North American warine life
tinds sustenanee litfers amazingly from like conditions in
Northern Earope, and while one may be regarded as teper-
ate. the other is sub-arctie, and on parts of the Gulf coast, the
porth-east coast of Newfoundiand and. the Atlantic coast.of
the Labrador, it is avetic in winter.

The fishing seasons: are -in consequence veversed. - Winter
is the great fishing season for cod in Europe, particularly in
Norway.  With us, summer is the fishing sewson. - The time -
will avrive with regard to the herving. when winter tishings
will take place.to an immense. extent on Nova Scotian shores, -
for it is only wizhin the last: few years that:the herving have
been diseovered in swinwe " under the land,” that is. near the
shores-on onr coasts,

These and other instanees of low temperature in constal
waters, show -ghat so far from heing prejudicial to tish - life,
they accur where- fish have for ecenturies been known to he
most ahundant. and indeed - it may -be said that there is no
known part of -the world (the Lofotens -exeepted) where the
Codare so nimerous and econstant in theirabundancee duving the -
susiner .and autminmel season-as in the staits of Belle 1sle
and the Coast of Southern Labrador, from Belle Isle north-
wards, = The mean monthly: temperature of the sea can searee- -
Iv be sid to rise manyrdegrees-above the - freezing point of
fresh- water durving:the six summer months ‘of the year, and
yet the commercial fishes:abound there, - particularly the Cod
and . the  Herting.  When compared -with  Greenland—for
the most part an ice-coverald aren—the comparison for the
same degree of Jatitude is in favor of Greenland.  But this
prevalence of low temperatures. concurvently with the abund-.
ance of fish, of crustacenns, as well as of lesser forms of life, .
show how conducive to their development is the lowness of
the temperatares which prevails in these seas; and the pro-
minence with which the Labrlor Curvent is invested as a
tish food producing area. -

1. Ree Dr Petermmn’s.chart of the- Isothenu:ls :of the Nurth - Atlantic;

slso * Further Enguiries .on Oceanie. Cirenlation,? by William -B. Carpenter, - .

MDLF K Cor, Mew. lust. of Frneer Pro. Roy. Gea. Sov., -August, .
1574,
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.LOW TEMPERATURES ON BANKS AND SHOALS.

- 87. It is a popular error to suppose that the water on
Banks and Shoals some distanee from the shore preserves a
higher temperature than the surrounding sca. Generally its
temperature is considerably less, and this law applies not only
to Banks, but also to shoaling seas on approaching land, and
the variation is especially manifest on the North American
coast within the influnence of the Arctic current, or on a nar-
row strip as far south as Cape Cod, or even New York.- The
best illustration is of course the Grand Banks of Newfound-
land. Here Humboldt found the surface water of the Grand
Bank 9° eent., or 16 Fah. lower than the surface of the neigh-
bouring sea, aml 212° Fah lower than the Gulf Stream
which Hows North-casterly past the Great Banks.

When the survey of the Gulf of St. Lawrence was inade
some forty yems ago, by Admiml Baytickl, Dr. Kelly, who
hail charge of the temperature observations, states gencrally,
that * Wherever we had oceasion to observe the temperatire
of the surface over banks and sheals, away from the land, we
found it always less than where the water was deep ; hut in
approaching land from the centre of the Guif, though we gen-
erally found the surface eolder, yet it was not invariably so;
and in some eases it was warmer near the land, than at a dis-
tance from it ! :

88, Extmordinary variations of temperature take place in
Harbours on Dominion and Newfoundland consts, avising from
the influence -of the Labrador -current, which is everywhére
felt to a greater or less degree. The Sea tempernture on
Evropean coasts eannot be compared in point of sndden differ-
ences and extreme cold, with the temperatures which prevail
with us.  These remarkable variations are so intimately eon-
nected with fish life and the movements of fish that they
merit the closest serutiny and stiuly,

The great mass of the water of the Gulf of St. Lawrence
has a temperature of about 35 degrees, or three degrees above
the freczing point of water; it is always warmer at-100 fath-
oms, aceording to Dr. Kelly, than at 50 fathows, and in this
particular it differs much from the open Atlantic.
TEMPERATURE OF THE SEA AT DIFFERENT DEPTHS

THE GULF OF sT. LAWHKENCE.
Cold and Warm Strata.

88. Dr. Kelly ) has shown that the water of the Gulf of
St. Lawrence can be divided into *strata’ as regards temperature.
A zonc of water of a certain degree of warmth is superimposed
upon a zone of less and sometimes higher temperature, and these:
zones are cup or saucer shaped, being disposed towards the
decper portions of the Gulf, and sometimes coming to the sur-
face at variable distances from the coust. Dr. Kelly records the
somewhat remarkable ohservation, that in the deeper portions of
the Gulf the water was found, * in every instance,” wurmer at
one hundred fathoms of depth than at fifty fathoms. ‘The speci-
fic gravity of the deeper portion being always greater at the
greater depths, *the saline contents of the strata thus giving
them a relative position different, in some instances, from thag
which they would occupy, if their specific gravities were influ-
enced by the temperature alone.”

1. On the temperture of the surfuce water over the banks umd near the
shares of the Gulf of St. Lawrence.

2, On the tempernture of the surfacs water over the lauks, and near the
shores of the Gulf of the St. Lawrence: by William Kelly. M.D. Trananc-
tions of the Literary aud Ilistorical Socioty of Quebec, May. 1837. (These
observations were made Jduring the Admiralty Survey of the Ginlf of St
Lawrence in 1830-36.)
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[t is well descrving of notice that this discovery of zones or
strata of water having different temperatures should have been
made in Dominion waters more than forty- years ago, and first
recorded in the I'ransactions of a Literary and Scientific Socicty at
Quebee. It is only within the last few vears that the law has
been found to extend to all seas. The wide Atlantic on appro-
aching the American coast, shows the temperaturc strata in a
marked degree, and the discovery forms one of the very many
new and beautiful laws which are the result of the ¢ Chalien-
ger’s” voyage around the world. Dr. Carpenter has discussed
the ¢ Challenger’s’ observations at length in the proceedings of.
the Royal Geographical Society, (1874) In the preliminary
report of Professor Wyviile Thomson, published in the procecd-
ings of the Royal Society, (1876), there arc diagrams showing
the cup shaped arrangement of the temperature strata in the
Atlantic.  In Petermann’s ¢ Mittheilungen” for 1870, two
large maps showing the summer and winter isothermals over
the surface of the Atlantie, incicate roughly the cdges of these
saucers shaped strati, derived from a vast number of surface
observations and having no reference to temperatures at different
depths, yet strikingly coinciding with the sub-surfaze results
attained by the ¢ Challenger® expedition, 1 gencral outline.

8Y.  The ctfect of winds on the coastul waters is remarkable.
On the Labrador (Gulf) coast, Dr. Kelly found the easterly sex
winds generally raised the temperature of the surface sca waters,
the westerly winds cooled it ; and these changes have no relation
to the temperature of the winds, for the moist, casterly sea
winds are generally colder than the dry, and often, warm winds,
crossing from the land.

Banks are cold because they oppose an obstruction to the

tides and currents, which brings the cold substratum of water
to the surface.  Winds, as will be hereafter shown affect the
temperature by mixing the waters and by producing evaporation.
It is thus that warm, but dry, land breczes cool the surfice of
the sea, by evaporation. In the Straits of Belle Isle the water
is always cold, on account of the Labrador current which flows
through it, nearly filling the channel, but it is colder on the
Labrador side thun on the Newfoundland shore, because an
eddy current from the Gulf flows easterly, near that shore, and
ice-bergs, cowning round the north side of Belle Isle, and enter-
ing the Straits, often pass out sonth of Belle Isle, being carried
by this current .I'rom, instead of towards, the Gulf.
" The temperature of the surface water in the bays and
harbors of the Gulf is mpidly and wmarkedly affected by
wineds,  In Augnst Dy Kelly found  the surface water of
Kegashka Harbor flnctuate from 387 to 527 between the 15th
amd 258N of that wonth, according as the winds were moie
or less fresh off on the shore. ,

OtF Mingan on the 31st August, the swrface water was
517, the air being 563, Imt the next day, owing to a change in
the wind to the northwanl, the surface sank to 39°, the air
beinge 52°. At the same place, in passing a shoal on the
29th June, 1832, the temperatire of the swface was only
337, the shoal bringing the cold substiatum to the smface, it
lving in the conrse of the current.

The effect of tides and winds in eooling the water on and
near shoals by bringing up the coll water stratum from
greater depths is well known, and in the bay of Fundy the
low temperature is produced by the mixing action of the higt
tides of that Bay. ‘

These olservations have a «direet beaving upon the effuct
of winds on the entel of sinface feeders, veferrad toin the foot-
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note on page 82, just as the preceding remarks on the
effect of temperature strata are illustrated by the observa-
tions conducted under the auspices of the Meteorological So-
ciety of Scotland, referred to on page 91.

In illustration of the ditterence in the temperature of sea
water taken from different depths in the Gulf, Dr. Kelly in-
stances a series of observations oft the Island of Anticosti on
the 10th Angust, 1831

Temp. of surface water,.... ..o L34

At depth of 10 fathoms. ..o 16
“ “ 30 - {eoll stratum). . ......34+5
. “« 50 - oo R L
“ “fno (warm stratum,)......37

Specific gravities decreasing vegularly from 1,0225 to 1.0270
at the greatest. depth.

Off Point de Monts, on the 19th June, 1832 :—

Waterat the sarface,. . ........ .. F 43° Lspo 1.019
At depth of 10 fathoms, (eold stratur,)... . 37°5°.. « 1.053
“ * 90 “ (warm stratum,). . 39 “ 10246
“ “ 47 (eold stratum,)... .33 “ 1.026
“ “ 104« (warmstratim,), .36 “  1.0275
At the samie place, 9th July, 1831 :—
Temp. at surface,. ..o 03T L spe g 10T
At depth of 3feet. ...t oo
“ “ fathoms.. ... oL 40 ...
“ “ 10 (- s
“ “T100 ¢ a3 L 10275

The effect of winds is to mix the strata of water and to pro-
ducé a nniformity of temperature as tdeep as the mixing oe-
curs.  Tides will also produce the same result, though perhaps
in & minor degrree, but when tides and winds act together they
may ruduce the temperature of a zone of water to a consider-
able depth, especially on and in the neighbourhood of banks
and shoals,

Dr. Kelly further states that © whenever we had oceasion
te observe the temperature of the surface over banks aud
shoals away from the land, we found it always less than where
the water was deep, but in approaching land from the centre
of the Gulf, though we gencrally found the surface colder, yet
it was not invariably so, and, in some eases, it was warmer
near the lanid than at a distanee from it.

On the 17th June, 1836, Dr. Xelly registered the following
temperatures, when becalmed, on a point 12 miles south. east of
Point des Monts, in the estuary of the St. Lawrence :

Temperature. Sp. gravity.
Surface.cveee vve vevene a3l . ....1.0180
5 fathoms....... ceves wannn 2.0 . ceee aunn e ———
10 ¢ i iiiene veea 8800, A —
30 ¢ cold stratum.......825..............1.0261
50 ¢ it cieens veaas G 1.0266
80 ¢ e tiase.. b 1.0266
110 .« ........ - 1 S 1.0271
150 ¢ o viiieiieiie v L1 J A 1.0278

Below the depth of 100 fathoms the temperature of the
water did not change, but its specific gravity continued to in-
crease.
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. Comparing this table with a serial table of temperatures,
taken 11th Feb., 1874, in Lat. 60° 52 South, it will be seen that
a somewhat similar series of layers of cold apd warm water oc-
cur in the deep sea where the lead records many hundred fa-
thoms. (Challenger, J. E. Davis.) '

Temperature.

Surliact. . e e, S . 38
10 fathoms... .............. R
2 “ooLL.. P | 1)
25 (312
30 > « Cold Stratum......... < 30
10 ) (30.2
50 ¢ L. ceere..n.322
100« ... cerees 2832
200 4 el vee .-355

t miy be asked what practical bearing have these strata
temperatures on the great Sea Fisheries. The answer can only
be adequately expressed by tic expression, ‘an all-important
bearing.” T'hey determine the veitical positions in the sea of
zones of minnte and microscopit: life which form the source of
the foud of the higher forms, up to those of the fish which feed
cither directly ov indirectly upon them. The Herring sinks and
rises with its food, so does the Mackerel, and the toll bait used
by the fishermen of the United States, brings the schools to the
surfaice from zones where they have neen probably feeding
or resting.  These points will be better and more fully illus-
trated in subsequent paragraphs. '

In the * Lightning. Channel ” Jetween the North of Seot.
land amd the Faroe lsl.m«l.x. the temperature of the water over
a largs pait of the bottom ranges to two degrees oreven more,
heloar 357, the freczing point. of fresh water. (De. W, B
Carpenter on Pliysical Investigations on board the * Valorous”
in Angust, I875.—Pr. Roy, Soe, Vol XXV. No. 173,
P. 233). '

The occurence of  sheets of “water of very different temper-
atnres overlying one anatlier, is well illustrated in a paper by
Dr. Carpenter, published” ia the Pro. Roy. Ceog. Sow., Aug,
L87+. A mixing of similar sheets on the Labrador, by cur-
rents on that shoal eoast, and particularly among the Islands
rapidly reduces the tensperature <o that in a eold m.]m after a
storm in December, a3l the conditions for the rapid formation
of Auchor Iee arve present. The sea on the shoals is uniformly
conled, a clear sky and a gentle novth wind assists the radia-
tion of heat, and ice spicula form with great vapidity in the
Labrador curvent, oft:n inereased in loeal intensity by tides.
The chuses wluch give rise to the various sheets of water of
different timperatures in the Polar seas, are thus briefly -ex-
pressed iy Dr, Cavpenter: “ It is quite true that the surface
water is often found to he colder than the stratum which im-
mediately underlies it, the temperature of the former Leing ve-
dneed by tli¢ indlting of the iee, Whilst'the colider” wWater con-
tinues to Hloat in® virtud of its fifmrior sddinify. But the
warm sihxnrfac stratum nay now he atfirmed with certainty
t he upon'a bel of wlacial water, thie temperature’of which
has Treen fonnd in someinstanees-tor «Inecmu] as 10\\' as 25°.7

Illll I\ KL b I(I‘I\l\

A lmn.tl ( lmw An the “ Pilote de Teiee-Nemre,"states that
the crrents are very strong and irregular in the \lclmt,v of
Nowfoundland, and that \\Inh. the unwnt hetween the Cﬂaml
Banks and Newfoundland i commonly to- the south-west at
the rate of o mile an honr, yot this ix not invariable,
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90. - Admiral Lavand, quoted by Admiral Cloné, deseribies
the currents on the south coast of Newfoundlandas very irregu-
lar, and often wore violent neav.the shore than at a distance
from it,.s0 that it becoines almost impossible to indicate with
precision their direction and inHuence.

With regard to winds, Admiral Cloué says that there are
few countries where the weather is more changeable than on
the coasts (parages) of Newfoundland.,  Frequently during the
same day the wind will make the round of the compass.
After having blown fresh from the east in the morning, it will
blow with the sime foree in an opposite dircetion during the
afternoon.  Generally, however, westerly winds prevail.

Owing to the action of the tides, the currents in estuarics
inlets and bays, and through islands, ave of a complex char-
acter, and very frequently the surface current ofters no indiea-
tion whatever of the general movement of the water even fivo
fathom below.  Indead, without carclul observations, the di-
rection of the nnder eurrents cannot be determined, and all
attempts to deaw eonclusions from surface indications are liable
to .much ervor. :

In looking for tishi which neeessarily at most scasons follow
the bait, we mmst be guided by the under currents, which also
guide and direct the lait and thus determine the movements
of the fish. '

Admiral Bayfield instances many examples in the Gulf
and estuary of the St. Lawrence of a thin superstratum of
comparatively light and war water moving down the estuary
or remaining stationary, the under current waking another
diveetion. '

This, we know from the reeent observations by the scienti-
fie staft’ of the Challenger, the Valorous, and other of H. M.
vessels, takes place on a grand seale in the open ocean, and the
case most interesting to Newfoundland is that of the warm,
thin superstratiin moving up and towards Davis Straits, near
the Greenland coast.  The ewrrent has prohably-an” influence
upon the movements of seals on and towanrds the Greenland
const.

THE GULF STREAM.

91. Although for all practical and even theoretical purposes
it might he considered that the irregular curve representing the
onc hundred fathom line of soundings embraced the whole of
the available area in which deep sea fishing is practised in
American waters, yet it will be far more satisfactory first to in-
dicate the appropriate distance of the Gulf Stream from the
American coast north of the 39th parallel of latitude, as deter-
mined by the United States Coast Survey. North of the 50th
parallel the course of the Gulf Stream according to the chart in
volume for 1860 of the U. S. Coast Survey, lies wholly outside
or beyond the 100 fithom line, but spurs or offsets nearly touch
that line ou the parallel named, abreast or due cast of Cape
Henlopen.

The distance of the “cold wall,” a well defined boundary
between the warm water of the Gulf Stream aud the cold water
lying between it and the coast, is thus stated by the Superin-
tendent of the U. 8. Coast Survey (A. B. Bache). !

Disraxce or Corn Walrn FioM Sirore, 18 MiLs.

. Miles.
Cape 1iatteras Scetion.vevee cvvere covveneienenea.. 90
Cape Henry L |
Cape May i eieiiiieeean Ceeteieennas L1925
Sandy Hook e ieeeciescnaaaean Ceeieeen 240

1. United States Coast Survey, 1860,
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But between the ¢ cold wall ® and the shore there are warm
hands, also an overflow of the Gulf Stream, which greatly limits
the area and volume of the cold water, [

South of New York. the coldness of the waters between the
voast and the Gulf Stream is due to the surging up of the great
bed of - nearly ice cold water which underlies the Gulf Stream,
and there is no south-westerly movement ohserved. This is
fully explained by Dr. Carpenter, in his ¢ Further enquities
into Oceanic circulation ”—p. 357, Jour. Roy. Geogr. Soc.,
June, 18T4.

The edge of the Gulf Stream sonth-east of Nova Scotia is
represented on the Admimlty chart at about 150 geo. miies dis-
tant from the coast, 100 miles due south of Sable Island, and
in its summer extension sweeping over the extreme sonthern
edue of the Great Bank of Newfoundland during Augnst and
September.  In all cases, except where it touches the southern
end of the Great Bank, it lies beyond the hundred fathom line
of soundings.  Its northerly swing during the summer months
carries it a variable distance beyond the limits assigned to itas a
surfuce currvent, and prevailing southerly winds not unfrcquemly
bring a surface film near to the coasts ot New England, Nova
Scotia und Newfoundland, with the peculiar marine life which
helongs to the waters of the Gulf Stream. But beneath this sur-
fuce: film there always rests and flows southerly and south-west-
erly the cold waters of the Labrader curren:, =4

¢ is needless to state that the seas lying to the north of
the Galf stream ave partly sub-avetie and avetie in their char-
acter, and that the whole of the Gulf of St Lawrence is in-
cluded within the limits veeapied by cold waters, the snumner
surfaee eoastal il of warm water being very shallow and
unstable.  As far sonth as New York the cold coastal waters
are derived from the arctic or Lalmador curvent. South of
New York the surging upwards of the cold glacial bad of the
Guif stream is apparent. 141

92, One of the most important lhhm-r grounds for ead
within the waters off’ the wast of the ( untul States s Saint
Gieorges” Bank and its vieinity.,  Professor Verrill, speaking of
the Fauna obtained by dredging there, states that it is essen-
tially the same as found in the deeper muddy purts of the
(.ult of St. Lawrence, [ and the life indieates a tempe ntj;.(-

“not ahove 40°, and perhaps eonsiderably lower™ 20 Ty ihe,
deeper waters vutside of Caseo Bay, 15 to 30 miles smlt.h\\ur. '
from Cape Elizabeth. the hottom temperatures were found to
be remarkably low, varving from 362 to 409° Fah, while the
surface was usually between 55 amd 63, or even higher. In
sune deep part of the Gulf of Maine, styled by Prof. Venill, St.
Cieorge’s Galf, the water ix icy cold, but “ whether the nearly
ice-cold water filling the deeper paris of the coll area ean be
vegarded as constitnting a definite enrrent or oftshoot from the
areat arctie current, flowing southward along our coast, in decp
water off shove, or whether it is a portion of the great hody of
cnid water filling the ocean basin at great depths, which is
bronght into thix partially closed basin by the powerful tidal
currents, is still uncertain.  Bug it is important to have estab-
Jlished the fact that this body of cold water approaches so
closely to the coast of Maine as to manifest itself most dis-

I Tfue 171 1 8 Const Sarvey. 1560,

2, See * Challenzer” Ohservatisns--Halifax to Beranuln,

R POAST, pro. Roy. Geo. Soc, June, 1874, Dr. Carpenter on the “Chal-
Ponger”™ Temperatnre ()Iu'-:rmhuns.

4 Dredgings on the Const of New England.  American Jowrnal of Seience,

1858, .
5,7 Ibid geayee VLo See also page 438, vol. VI 3l Series,
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tinetly within 12 or 15 miles of Cape Elizabeth, both hy its
highly arctic fanna and its icy teruperature, even in midsum-
mer.  Morcover, there ean be no doubt but that the emmstant
admixture of this eold bottom-water with the warm surface-
waters, by means of the strong tides and loeal wind currents
causes the remarkably low temperatures observed in the shal-
low waters of these shores, and even in the small bays and
harhours along the entire castern and northern coast of Now
England.” 1] The influence of the Labrador Current is felt
inshore as far south as Long Island Sound, in the vicinity of
New York. In 1875 Prof. Vemill writes :—* Qur investiga-
tions show conclusively that there is a very decided flow of
eold currents through Fishet's Island Sound and Block Island
Sound intn Long Island Sound and along the decper part of
the latter for a great distance, especially towards the southern
and deeper side. The influence of this cold current is very
apparent as far west as New Haven, in the decper parts of the
Sound. This cold water is doubtless derived, directly or indi-
reetly from the aretic current that flows southward along our
Atlantic const ; but its flowing into Long Island Sound may be
due largely to the influenee of the tidal enrrents modified hy
the local wind currents.” 3

The following temperatives were observed Ly Professor
Verrill off the coasts of Nova Scotia, showing the great dif-
ferenee which exists between the warm surface waters and the
cold substratum in which the bottom feeding fishes find- their
fooul. such as the Cod, Haddock, Halibnt, Le.:—

© Off Cape Sable ¥ ... .. ........ Lat. 43°.20
o Lon. (5°.21
Depth.o oo, 45 fathowms,

Temperaturc of bottom. . ................35
" swface..................056°
Al BT
Le Have Bank .....o .o oLl Lat. 42°.56
Lon, 64°.51

D T A 1 45 fathoms,
Temperature of hottom.......... ... ... 367
surface. ... ..ol i1°

Bay of Fundy—East of Grand Manan.

Deptho ool 106 fathoms.
Temperature of hottom.................37.3°

93. The area embraced within the hundred fathom line of
soundings on the coasts of the United States, estimating from
Cape Hatteras towards Cape Sable in Nova Scotia, does not
exceed 45,000 square miles, which is about half the entire area
of the Gulf of St. Lawrence.

The area of Nova Scotiun waters within the hundred fathom
line of soundings is about 48,000 square miles. Ot the
Great Bank of Newfounland, including the waters within 100
fathom line, 60,000 square miles. 'The north-east coast of
Newfoundland and the Labrador as far as Nain, 20,000 square
miles. ‘The Gulf of St. Lawrence, 60,000 square miles

‘T'hese areas tabulated stand thus :—

Sq. M.

Arca of United States coastal waters within hundred

fathom soundings . -« v.vieeeer et o v-.. 45,000

Arca of Nova Scotian coastal waters within 100 fa-

thom soundings... .................. - =+28,000

1. Page 435, vol. V1., 3rd Series—Am. Jour, of Seience.

2. A. L. Verrill—Results of Recent Dredging Expeditious off the Cuast of
New England. —American Journal of Science, 1875, p. 201,

3. Prof. A, B, Verrill— Ameriean Journal of Seience, Jan. 1873, p. 10,
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Area of Grand Bank within the same limits. ...... 60,000
Area of Gulf of St. Lawrence within the same limits. 60,000
Arca of North-east Newfoundland and Labrador, as
far as Nain, within 100 fathom soundings .... 20,000
Area of Bay of Fundy, part of the Estuary of the St.
Lawrence, and other inland marine waters within '
100 futhom soundings...........cov....... 12,000
Total ‘avea of British “ American  Sea Fisheries
within the 190 fathom line of soundings......245,000

United States Wiaters. coveeeneevereresenrenn.. 45,000

M. Sir Wyville Thompson bricfly deseribes the present
conelition of the great fishing grounds in Europe in pages 398
and 399 of the “ Depths of the Sea,” showing, when compared
with the condition which prevail in the North Ameriean Fish-
ing Grounds, the differences which exist in the mavine elimate
of the two areas, and the probable reason why the fishing
sesons are in a measure revesed,

The Norwegian “ Winter Col™ caught on the Lofoten
Banks vetives during the summer to the alge of the “ Polar
Deeps.” where cold water prevails. [t is only in the Northern
parts of Norway, towards and beyond Cape Novth, that the
Cod s taken to a large extent in spring amd summer.  Here
the Gulf Stream exerts a minimum etfect.

* It is searecly neeessary to say that for every unit of water
which cnters the basin of the North Atlantic. and which is
not evaporated, an equivalent must return. As eold water
can gravitate into the deeper parts of the veean from all divee-
tions, it is only under peculiar cireumstances that any move-
ment having the character of & cnrent is induced ; these cir-
cmnstances aeear, however, in the confined and contracted
commamication between the North Atlantic and the Arctie
Sea. Between Cape Farewell (Greenland) and Cape North
{Norway) there are only two channels of any consideralide
depth, the one very navrow along the east coast of Teeland,
amd the other along the cast eoast of Greenland,  The shallow
part of the sca is entirely oceupied, at all events during sum-
mer, by the warm water of the Gulf stream. exeept at one
point. where a rapid current of cold water, very restricted and
very =hallow, sweeps round the sonth of Spitzbergen and then
dips under the Gnlf stream water at the northern entranee of
the German Ocean. This coll How, at fivst a current, finally
a mere indraught, afieets greatly the tempeature of the Ger-
man Ocean, but it is entively lost, for the slight current
which is again produced by the great contraction at the Straits
of Dover, has a summar temperature of 7°3e¢., (45° 1 Fah.)

The path of the colil indranght from . Spitzbergen may be
readily traced on the map by the depressions in the surface
isnthermal lines, and, iu dredyging, by the abundance of gigantic
armphipodous and isopodous crustaceans and other well known
Arctic animal forms.”

= Irom its low initiai velueity, the Arctic retarn current or
indraught, must doubtless tend slightly in a northerly direction,
and the higher specific gravity of the eold water may probably
even more powertully lead it into the decpest chanuels ; or pos-
sibly the two causes may combine, and in the course of ages, the
currents may hollow out deep south-westerly grooves. At all
events; the main Arctic return currents.are very visible on the
chart. taking this direction, indicated .by marked deflections of
the isothermal lines  “I'he most marked is the Labrador current,
which passes down inside the Gulf Stream along the coasts of
Carolina and New Jersev, meeting it in the strange, abrupt
“cold wall,” dipping under it as it issnes from the Gulf, coming
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to the-surface again on the other side, and a portion of it actually
passing wuder the Gulf Stream, as a cold, _counter-current, into
the- Gulf of -Mexico.”

The mean temperature of the surface of the sea in the month
of July oft the Hebrides, in lat. 53 N, in the path of the. Gulf
Streamy is 13°°C, (55°4 F;’\h). ‘while in the. same latitude, off
the coast of Labrador, in the course of the Labrador current, it
is 4°5. C, (40°.1) a differcnce 15°.3 Fah,” ™

MARINE Lire oN THE GREAT BANKS.

95. Centuries -of inecssant attacks appear, it is said, to
have made -but-slight impression upon the nuinbers of fish
which form tlie stapie of the Newfoundland Bank Cod Fishery.

If this be true, we may find the¢ reason in the extraor-
dinary fecundity of the cod, in the great extent. of its
feeding - ground,; and the suitability of the marine climate to
its habits.. Its mode of spawning and the wanner in which
the spawn is hatched are conducive to its preservation, not-
withstanding the destruction to which the dittérent schools of
fish are subjected by the methods: employed to take annually
the Jargest possible quantity.

The: sounding-lead .shows that the bottom is commonly
covered .with shells, ) and small fish abound in the waters
covering the banks, which are regarded -as among the sourees
of the foml of the cod.

The late. Mr. Jukes, inchis.* Excursions in Newfoundland,”
notices the abundant life in the Newfoundland seas.  He says
“Myriads of individuals, referable to the: genus Medusa
Bera, and others of the Acalephae, swarm. in the seas avound
Newfoundland, and spaces, many square miles in-extent, are
sometimes filled with them.  Doubtless there are correspond-
ing multitudes of . those microscopic animaleule which formn
the food of thuse animals, aml the phosphoreseence of the sea-.
points to the same faet.”

CAs might be expected, the marine life on the- debateable -
ground, near the southern edge of the Grand Bank, is charac-
terized by what was known some years sinee as a mixture of
supposed sul-tropical and sub-aretic forms. Jukes says:—
“ Professor Stuwitz informed me that on the southern part of
the Bank, and also to a certain extent on the southern coasts
of Newfoundland, the shells and animals had a more tropical
character than would be supposed from the latitude, and from
the existence of other animals of an aretic character.  He at-
tributed this to the action of the Gulf stream, not o much
from its raising the temperature of the snrrounding water as
from its current sweeping the animals further north than they
woull otherwise veach.” (¥

96. On the coasts of the United States, in the winter
mouths, the proximity of the Gulf Stream to the Atlantic sca-
board has the effect of elevating the temperature in the vicinity
of the_occan,.the.amount being 07 in Florida, about 4° in North
Carolina, and about 8° or 10° in Massachusetts; in the summer
months the effeet is reversed, as shown by the isothermals curvy-
ing southwards ; this is due to the cold current running south-
wards between the coast and the Galf Stream, and the depres.
sion produced would be still greater but for the circumstance of
the prevalence of westerly winds, which carry the heated
air seawards. 'The depressing effect, however, in amount, is less
than one half that given for the opposite season.” )

1. “The Depths of the Sea.”

2. Sailing Diveetory for the Island of Newfoundiand, by James I. Imray,
F. R G. &, 1878, p. §; also, Sailing Directions for the Fast Coast of North
America, publishwd by Charles Wilson, 1537 Leadenhall Street.

3. Excwsions in Newfouwndlund,” vol. TE, p, 191,
4. Sinith<onian Contribution, vol. XXI,
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The effect of the Gulf Stream is sometimes felt in a remark-
able .manner on the south shore of Newfoundland, probably
arising from a“continuance of south-easterly or southerly winds:
Bonnycastle records that carly in January, 1842, the water in
the ocean was so warm that sailors enjoyed bathing in it. The
thermometer on shore was frequently at zero about the time with
chilling N. and 5. W, winds. But the winter of 1842 was re-
markahle for its extraordinary gales in January.

97.  Admiral Cloué states that the importance of t he French
Bank Fisheries is subject to considerable fluctuations, and that
after anc or two unsuccessful years the fleet diminish in num-
bers; but he ulso says, writing about the year 1868, that since
the great losses on the East const (Newfoundlond) which led to
the abandonment of about two thirds ot the stations there, the
bank fishery appears to have revived, but not in proportion to
the decline of the fishery on the east coast of Newfoundland.!

In 1861 the Frexen Baxx FLegT, including all those ves-
scls which deied their fish ar St. Pierre and Miquelon, as well as
on the north-east coast of Newfoundland and in France, amounted
to 122 vessels, carryving 3,853 men. " In 162 the number of
ships fell to 92, and of men to 2,518 ; in 1863 the number of
vessels sank to 87, and of men to 2,436; but the winters of
1361-2 and 1862-3 were everc in the extreme in Newfoundland,
and this unusual severity probably aflected part of the supply of
pelagic or wandering food which indirectly forms the source of
the food of Cod ; and secondly, the severity of winters may have
compelled the fish to retire from their ordinary wintering
grounds, to deeper and niore distant areas on the slopes of the
Banks, and the 100 fathoms line of soundings which surround
Newfoundland.

[n this case the movements would be similar to tlose which
have heen recognized for many years in the North Sea. “The
Silver Pits there, mentioned by loldsworth, are a great winter
resort for fish during extreme seasons, and no doubt there are
many deep and sheltered homes,—sea valleys or deep sea zones,
—ta which fish retire during exceptionally inclement periods.

95, A comparison between the number of vessels cm-
ployed by the Freneh on the Great Banks and on the Enst
Coast during a series of years, when compared with what is
known of the character of the seasons during the same per-
i, throws some unexpeeteil light upon the meteovological con-
dition to which the cold fisheries of Newfoundland are subjeet,
and points to a cause altecting the movements of tish of the
utmost importance,  Unfortunately, there is at present avail-
able data only for the years 1860 to 1867, hoth inclusive, and
the tabulated results during this period are as follows.  About
cighty sloops or small vessels, belonging to St. Pierre and Mi-
quelon, which alse resort to the Banks, are not included in the
following enunmeration.

1o Pilate de Terre Neave,
I 1lote de Terre Neave.
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N. K

Bank  Fishing. oo 1
PR o' Coast Fishing.

Year. No. | Noof Men,

No. {No. of Men, Character of Water.
of Shipe. |of Ships,

1860 | 122 3873 | 105 | 6,180 [1838-50 very severe. it
18561 { 12% | 3833 | 105 | 6,058 i18G1-62 *
1IS62 1 921 2518 | 112 | 9593 [1862-68 « =« =
1863 1 ST | 243G | 116 | 5493 : season ecold, wet and
P dark e

1864 . 91| 2312 | a8 | 32064
1865 | 103 | 2714 | 53 | 3118 |
1866 | 128 | 3269 | 57 | 2758
1867 1137 1 3610 | 341 2068 |

From the foregoing table it will appear that during the se-

vere period, extending from 1861 to 1863, the French Bank -

Fishery declined and the North East Coast Fishery increased
rapidly. 1863 was a period of general depression, both on the
Bank and on the North East Coast, but in 1864 the Bank Fish-
ery improved and the shore fishery declined, and this continucd
to 1868, as far as the available records go.

THE RELATION OF THE LABRADOR CURRENT, TO
FISH LIFE.

99, In a paper entitled “Notes on the Northern Labia-
dor Fishing Grounds,” the writer has brielly rveferred to the
unfailing supply of Arctic food hrought down hy iec and ac-
cumulated on the continuous range of Banks which exteml
from Cape Aillik to Cape Chudleigh.

It may he well to deseribe with some detail the character
of the Arctic waters as food producers, for it is-a popular im-
pression that the cold of the Arctic Seas is prejudieial to life.
In truth the Arvctie waters and the great currents flowing
from them, are in many places a living mass, a vast occan of
living slime, and the all-pervading life which exists there af-
fords the true solution of the problem which has so often pre-
sented itself to those engaged in the Great Fisheries, where
the foad comes from which gives sustenance to the countless
millions of tish which swarm on the Labrador, on the coast of
Newtfoundland, and in Dominion and United States waters,
or wherever the Arcetie current exerts an active influence.

100. Professor Nordenskiold veminds us, in an acconunt of
*an Expedition to Greenland in 1870,” that I{wdson and other
veteran mariners of the Arctie Scas mention the variety of
colors characterizing the water in certain parts of the Polar
Sca, which are frequently so sharply distinguished that a ship
nay sail with one side in blue water, and the other in greyish-
grreen water. _

It was at first supposed that those colors were indieative
of different eurrents—the green of the Arétic and the blue of
the Gulf Streamn.  Later, Scoreshy atfirmed that the pheno-
mena arose from the presence of innumerable organksms i
the.water.  Subsequently, Dr. Brown, during a voyage made
I,.\.' him as surgeon in a whaler, continued the ohservations,
and more recently  Professor Nordenskiold himself.

The sea water in the neighborhood of Spitzhergen be -le-

1 Severe winters, seronling to the Rev. Julian Morton:—1348—40, 1653-

b 1838-54, very severe ; 1861-62, 1842-63, unprecedentedly severe.

2 According to the author of * Frost and Fire,” the summers of 1863
and 1864 were vemarkable in Great Britain and Cansda for théir unusual
warmth: in Labrador and Newfoundlnnd they wers anusunily eold, wet and
dark.  In July and Mugust, 1364, mnay of the harbours were frozen, and

heavy pack ice veached to the hiovizon oppasite tv Hawdlton Inlet, on the .

Ist Nwgaast, 18G4, :



108

seribes as marked by two sharply |I|\t,m«'mslwd (-olms, dieen-
ish-grey and fine indigo-blue..

Tn the Greenland Sen: there is. water \nt.h a very decided
tinge of brown. The grey-green-water is generally met with
n I/m neiglhorhood of ice:”the-blue w huc, the: water is free
from ice; the brown, as.far.as Professor Nordenskiolds obser-
vations go, chicfly in that part of Davis’ Stiaits which is sitn-
ated in Eront of * Fiskernacs” (Lat. 63°.1°, Long. 50°.1°) on
the Greenland coast, opposite the mouth of Hudson’s Straits.

When specimens of the water are taken up in an uncolored
wiass, it appears perfectly elear and colorless, nor can the un-
assisted eye discover any -organisms to account for the eolor,
But if a fine inscet-net be towed lwhind the ship, it will soon
hecome coversd with a film of green in the green water, and
with a film of brown in the brown water.” These filns are of
organic origin. It:is.a living -slime, and. where it abounds
there are also-to. be -found swarms of minnte erustneeans
which feed-on the.slime; and..in their turn beeome the food - of
largeer animals. :

Dr. Brown shows tlmt,(t.lu. presenee - of t this- slime spread
over a hundred thousand square miles, isa condition necessary:
for the subsistenee, not only of the swarns of birds that fre-
quent the Northern Scas; bt of the large marine animals
even up to the giant whale.

During the recent voyage of the * Valorous™ to Disco, Dr.
J. Gwyn Jeftrey’s, when between . 200 and 300 miles cast of
Cape Farewell, caught with the towing-net some - floating
masses of pulpy, greenish matter, which.was found to consist:
of a vast assemblage of Diatoins, each individual being . about-
a tenth of an inch in length.  This Diatom was subsequently
fownd to have a.very - wide range,. and. to extend. over some
thousands of square miles.  Professov . George Dickie, F.I.S,,
who deseribed this organisim, states -that. t.hu countless . mul-
titudes of this Diatom, and of others of - the same family, and
the extent of  the -sea over which shey extend, are points of -
much interest, contributing directly as: they do to the snpport. -
of various smaller marine animals, and these in turn to a
larger form-, adding also to deposits taking. place at. various
depths” 9

In Southern Seas -the “slime of the ocean” is -equally -
alundant. On- the-4th February, 1873, in lat. 52.29 <outh,
long. 7136 cast, Sir Wyville Thomson . found.- this-* slime” a
little to the north of the Heard Islands. The tow-net
which was draging a few fathoms Lelow the surface, came
up nearly filled with a pale, vellow. geintinous mass, which .
was found to consist entirely of Diatoms .and of  the
same species as were found at the bottum, Sir Wyville
Thomson expresses surprise that the diatoms on the swifaed
did not appear to be in large numbers over what he has tered
the diatom oaze, as in some other localities, where he fonnd
thein near the surface and beyond or south of the diatom ooze
hele ; but he explains their apparent absence by stating _that
“ this may perhaps be aceounted for by our not having struck
theiv belt of depth with the tow-net, or it'is possible, &e."®
The “bhelt of depth” at which these minute hue infinitely
numerons organisms*live, appears to vary with changes in the
pressure of the atmosphere and the tewnperature, as well as
withr chanyges in the currents. Bt the myriads of minute
crustaceans which feed on the “slime” vise and fall with-it.
Now they may be at.the surface, in an hour.a fathom. below,
and in a day.the zone of life may be-five fathoms. helow - the

1. Pro. of-the Roy. Soe.. June, 18T P, 2270
® W NATERS” Derember 10th, ISTY,
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the surface, and with it the minute erustaceans and the hosts
of other marine animals which prey on these. Henee it is that
the « herring bait,” the “mackerel bait,” the “red,” “yellow”
and “Dblack hu'nn" meat " of the Norwegian fishermen, are
found at variable dcpths following thuriood and thus leading
the he ring and mackerel to different zones below-the sur tac(.
of the ocean, all of which. may be comprised within a score
of fathoms. These facts are the key to mysteries which have
hitherto shrouded the movements of these fish,

But this “slime of the ocean™ appears to live most
abundantly in the coldest water and in the neighborhood
of ice. How.may it be brought on to the Labrador in
such an unfailing stream as indirectly to atford an endless
supply of food to the cod on the Labrador banks?  The
answer to this question leads at onece to a brief deseription
of the “r1ek-prier,” whese “wanderings” according to Dr.
R. Brown, are in a measure followed by the great  Right
Whalcbone Whale,” (Balcena Mysticctus,) which feeds upon
Meduse, the Pleropodae, and numerous- other small living
forms nonrished by the Diatoms coloring the Northern Seas
in huge patches, thousands of square wmiles in aren. These
Medusee, &e., arve termed “whales food,” amd where the
Diatoms are most abundant there also are the other minute
creatures feeding on them, and on these the huge Right Whale.
Dr. Brown, before quoted says, 02 “The * Whale's Food’ is
found all over the wandcring ground of the Mysticete, and in
all probability the animal goes north in the summer in pur-
suanee of an instinet implanted in it to keep in the vicinity
of the.floating ice ticlds (now melted away in southern lati-
twdes,) and again it goes west for the same purpose, and flnally
goes south at the-approach of winter—but whére, no- man-
knows” ¢ ¢ ¢ = & «f knownothing stranger than the-
curious tale'I have unfolded : the Diatom: staining the broad
frozen sea, again supporting myrinds of living beings which
crowd there to- fewd on it, aml these again supporting the
huge whale.” '

These. Diatoms, which ‘swarm so abundantly in northern
scas, sink and. rise with atmospheric changes, and with them
the Meduse and other forms feeding on them. ‘They accumu-
late under the ‘winter ice to a thick film, which is turned up by
the prow of the whalers in June, and they are the food of the
shell fish which are found in the decp’y sheltered nooks on'the
Labrador and Greenland coasts.  Dr. Brown suggests also
another office which the slime fulfils—it assists in melting the
ice in winter. The infinite- hosts of these microscopic forms
generate a certain amount of vegetable Leat under the ice and
honey-comb its under surface. '

The sinking and rising of tish at different seasons of-the year,
and during changes in the weather, and at different periods. in
search of food, is a most - fertile' and important subject of
cnquiry. It appears to- be characteristic of many fish, and
notably of the Herring, and, at certain seasons, of the -Cod and
Mackerel among cdlble fishes. . The terms, surfuce feeders, and
ground feeders, are wholly .inapplicable when applied to all
seasons of the year. The Norwegian fisherman knows that the
Cod has its zone or depth in the sea at -different periods, and
sets his n tsor his baited hook -accordingly. This is a subject
about which we have much to learn in American waters.

L. 0On the Natave of the Discoloration of the Avetic Seas,” by Doctor
Rohert Brown, PLS. Transactions of the Botanical Society of ldin., 1867.
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THE ICE DRIFT.

101, This has been stated to be one of grandest pheno-
menn on the face of the globe. 1t ix so vast, so uniform, and
s0 unceasing, that, with the exception of the Gulf-stream, from
its initiation to its close, nothing on earth can comphru with it.

Coming from the Spitzbergen Seas, and hugwing the coast
of East Greenland, the Polar ice-ladencd current ereeps south-
westerly past Ieeland, past Greenland, and the known East
Const, towards Cape Farewell.  Its rate of progression is
about fowr wmiles a Jay, the breadth of the ice-burdened
strenm about 200 miles.  After Cape Favewell, the wost
southern part of Greenland, is veached, the grand procession
of ice-beras and ice-floes turns slowly to the west, then ina
wide curve to the north-west and towards Davis' Straits.
Augmented by additions  from Western Greenland  coming
down Baftins Bay, the mighty stream begins to turn to the
wuestward in the life teeming seas offt Fiskernaes, and ap-
proaches Frobisher Bay and Hudson's Straits, Here it re-
ccives fresh aceessions of beres and floes, the united armies
trending southerly, then south-easterly towards the Labrador,
and on the banks off’ thix const countless thousamds ground,
bringing with them their “slime”  Others drift on past the
Newfoundland coast until they are lost in the Gulf stream,
but paving the Lottom of the veean with the skeletons of
the Diatoms they have brought from the north.  Recent high
authority contirms the view of this course of the northern
ice stream advanced some years sinee by Hayes, Colding,
and others.  Admiral  E. Irminger, of the Danish Navy.
in a reeent  paper on “the Arctic Current around
Greenland® adopts the generally re:eived conclusion thit the
current from the ocean around Spitzbergen which carries the
icebergs and floes, after it has passed along the cast coast of
Greenland, turns westward and northward around Cape Fare-
well, without detuching wny branch to the south-westrcard
diveetly towards the Bunks of Newfoundlund. ‘The current
afterwards runs northward along the south-west coast of Green-
land, until ahout latitude 64 degrees north, and at times even
as far np as 67 degrees.  Afterwards turning westward, it unites
with the current coming from Baflin’s and Hudson’s Bays, run-
ning to the southward on the western side of Davis' Straits,
along the coast of Labrador.

102, It is thus that the slime which accompanies the ice-
bergs and ice floes of the Arctic, accumulates on the Banks of
Northern Labrador, and renders the existence possible there ot
all those forms of murine life,—from the diatom to the minute
crustacean,—{rom the minute crustacean to the prawn and crab,
together with molluscous animals and starfish in vast profusion,
—which contribute to the support of the great schools of cod
which also find their homes there.

Speaking of the Furoe Island Banks, Dr. Garpenter states '
that these banks abound with a particular kind of starfish, on
which the cod feed largely, as is known by an examination of
the contents of their stomachs. The starfish in their turn feedl
upon the Globigerine which cover the North Atlantic sea bot-
tom, as is known by an examination of the contents of their
stomachs, and the Globigerine are said to support themselves
oun the organic matter present in oceanic waters.

*Vide-~A collection of pmpeis an the Arctic Geagraphy amt Ethuology, re-
printed mind presented to the Arctic Expedition of 1875, by the President,
Conncil and Fellows of the Royal Geographical Sieicty.

1. = Further Engnivies inte Qeeanie Cirenlation.™-Pro. Ruy, Gen Soe,,
Nu.iv,, 1A7L p. 382
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DISTRIBUTION OF FISH OVA WITH THE ICE DRIFT.
103. It will not eseape notice that the same ice drift which
brings the “slime™ and the myriads of winute crustaceans
must also carry with it codfish spawn. The never-failing
stream of bergs and floes sailing so grandly past the numerous
cod banks on the Greenland const, and crossing with semi-
cireular sweep to the Ameriean side of Davis Straits and then
to the Labrador, can scarcely fail to convoy innumerable cod
ova, together with the original diatom source of the food of
young fish, and of adults, after multitudinous transformations.

The discoveries of the late Professor Smis and of Pro-
fessor G. O. Sars, of Christiania, Norway, have been known
for several years, and they were Lrought under the notice of
the English reading public in Gunther's Zoological Record for
1868, The embryo, as observed by Sars, was noticed to leave
the cge on the 16th day. The average speed of the Arctic
current on the const of Labrador is stated to be a knot -an
hour over the inner range of Banks, this spued, if uninter-
rupted, woull eause the Hoating codfish spawn to drift 384
geographical miles south-easterly during this period of its
development.  But it would also be subjeeted to the intluence
of local currents and winds, henee much of the ova would be
driven in different directions, but the resulting divection would
always be south-vasterly on the Labrador for the great mass of
the spawn, and to greater or less distances from the original
spawning area according to the strength and dircetion of the
prevailing currents and winds.

Cod ova appear to find the coldest swrfiree weter most suit~
able for their development, for the spawn is shed during the
coldest months of the year in those waters where ice does not
prevail to ensure the requisite degree of coldness. On the
const of Nova Scotin in October® On the well-known
George's Bank, off New England, in February and March.d
In November and December in the Bay of Fundy.? In Aug-
ust and September in the Straits of Belle Isle.  In May and
June on the Southern Newfoundland coasts, &e. In Norwe-
gian waters in winter.  Probably, however, the season of cach
local school is determined to a greater or less extent by the
coldest mean temperature of the surface water near its habitat
—or home—as long as new ice does not interfere. Every
drop of surface sea water as it cools descends, and in the fall
of the year the surface water is the warmest, the coldest
stratum being at the bottom.  This, as is well known, is not
the case with fresh water below a temperature of forty
degrees.

104. According to the views here presented, some of the
ova supplied by the cod schools, whose Aabitat is the 'L'orske
Bank, off Sukkertoppen, and banks lying south of those cele.
brated cod grounds on the coast of Greenland, float with the
ice-ludened stream toward Cumberlund Sound and Frobisher
Bay, and is hatched on its journey, the young fish fry finding
a new home in mid ocean or on the western coast of Davis
Straits, Some of the ova from the schools described by Davis
on that coast, float with the ice stream in the track Davis fol-
lowed towards the Labrador, and is hatched, it may be, near
Cape Chudleigh. Some of the ova from the Cape Chudleigh
schools—and these are numerous—float with the iceberg stream

* Rev. T. Ambrase—*Some uhservutions ou the Fishing Grounds aml
Fish of St. Marguret’s Bay, N. 8." Traus. N. S. Inst. Nat. Sei., 1SG6.

+ T. I'. Whiteaves —Canadian Natoralist, Vol. V11,

¢+ 1hid.

§ The spnwning periods of Cod in British Amerienn waters, are descriled
in Chaps, 11,
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along the coast ‘of Labrador and .arc hatched on the Southern
Labrador. Southern Labrador fish supply ova which is carried
by the same unfuiling ice-encumbered stream. partly into the-
Gulf and partly along the north-cast coast.of :Newfoundland to-
wards the Grand Banks, and sn on, as far as icebergs travel, and
cool the surface water sufficiently for the .proper dévelopment of
the ovum. [t is needless to say that-the .presence of icc in the-
Labrador current is the cause of the low temperature. But the-
surface water during :August will only have the-temperature of ice
in its immediate vicinity. Inside of the great: line of Bergs,
stranded on the banks of. the northern Labrador and within or
just beyond the Island fringe, is a broad zone for -hundreds ot
miles where neither the temperature of the zone is reduced be-
low what was found by the United States Eclipse Expedition in
1860, nor is its salinity and consequent specific gravity lessened

appreciably by the melting of the bergs oun the inner range of
Banks.

105. 1t has been shown hy Sarsthzet Cod ova fluat in sea water,
but sink in fresh water, and the surface film in the immediate
vicinity of lurge masses of melting ice would doubtless possess-
less salinity and specific gravity than shat of undiluted sca water,
But on the Labrador there is a zone . between the inner range of
bauks and the main shore from twenty-five to thirty miles in
breadth, in which all the conditions may be said to - prevail for
the floating of the ova and its hatching during the ‘shurt sum-
mer, !

The relations of the Labrador current to the distribution of
ova, and cold. water fish do not-stop here.  What is-trne of the
Cod, is true also of all fish-whose cva float and are hatched at
the surface of the sea.  Hence, all fish found on the coast of
Greenland. such as the Cod and Halibut, or the Gadidee and the
Pleuronectidee. will he subject to the same law, and their dis-
tribution will be from north- west to south-cast, or rather, in the
direction of the-Aretic eurreut

106, Sulmarine banks and sea bottoms some  distanee
fromn the coast line affeet marine life to a degree far
heyond what one would be led  to expeet from a so-
perficial examination of the subject.  Ilustiations have
been given of the influence of ‘banks and shoals -in bring-
ing cold water nearer to the surface and cereating. by this
means a suitable feeding ground for the cold water fishes.
Practically, such Banks as Georges” Shoal, Jefirey'’s Bank, ke,
more or less ‘celebrated eod and halibut grounds, are suitable
areas, in point of marine climate, to these tish, where they
find the fooil which suits them best and a temperature adapted
to their nature and habits,  The resistance these banks offer
to the southerly How of the Labrador under current, brings:
the cold water near to the surface.  Under these combined -in-
tluences many sub-arctic forms, which are the food.of the ead,
thrive there, even far south of the awrea where they are best
developed, and these: banks bear the same relation to the sur-
routding sea area, with. reganl w eertain forts of marine life,
as does the oasis in the desert w varous species of land ani-,
mals.  But the area of these hanks off the United States is
very limited, and reduces the summer fishing grounds, -as
the temperature rises, to, practically, an iusigmificant field.
The constal waters may  be rich beyond  expression in
the varied forms of marine life, but if these forms are not
suited to the habits of the cod, or presented to this fish ina
temperature favourable to its development, when deeline in

— e . —r i ey M = —— .

1. Nee Notes on Novthern Labradoy Fishing Groamls,
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numbers has onee set in, its progress must be rapid and deei-
ded.  The existence of the cod on the shores of New England,
in great abundance formerly, when the country was unsettled,
is casily understood, for the schools had the deep waters of
St. George's Gulf to retire to during the summer months, and
there are very probably numerous schools there yet, as well as
in many parts of the Gulf of St. Lawrence, on the edge of
the sixty fathom line of soundings, which have never Leen
diminished by the hand of man, but if they are inaceessible
they are practically of no value. Considering the manner in
which cod spawn, it is not likely that the ova from schools in
St. George's Gulf would drift towards the shore and assist in
repeopling descrted waters, they wonld be earried with the
current and in the dircetion of the prevailing winds, which
arc westerly or oft shore.  As far as the cod and the herring
are related to the deep sea fisheries,—and they are really their
mainstay,—the cold water area subtending the coasts of the
United States may fairly be considered as quite insufficient
to support the continued dizin to which it is subjected.

APPENDIX CHAPTER V.

I. « Let us now direct our attention to the polar currents,
and especially to that one which from Spitzbergen proceeds to
the south-west, along the coast of Greenland, as far as Cape
Farewell It will be perceived that this current has received
an impulse from the force of rotation, and rises about onc foot
towards the east coast of Greenland, an effect which however
ceascs as soon as it has passed the southern point of that country.
As soon as the resistance which compelled the current to follow
the line of the coast in proceeding to the south-west disappears, °
it can no longer continue in the same course, but takes a wes-
terly course towards Labrader, partly in consequence of the
rotation of the carth, partly because the level of the current is
then higher than that of the waters of Davis’ Straits. After
having advanced a little into the Strait the polar current en-
couaters the currents coming from the north by Baffin’s Bay,
and joins them in their progress to the south-east along the
coast of Labrador, towards which it slopes in virtue of the ro-
tation of the earth. During this passage, and until its arrival
in the neighbourhood of Newfoundland, this current is stemmed
by the force of rotation, and ought, consequently, to present a
slope all along Davis’ Strait and the cast coast of Newfoudland
as fur as the Gulf Stream. During its course southward along
this course, the polar current is clevated towards the lund by the
carth’s rotation, but as soon as it has passed Cape Race, this
resistance suddenly disappears, and the same phenomena is re-
produced as at Cape Farewell. The current bends suddeunly to
south-west, and follows the coast as far as Florida, while its
breadth and the volume of the water continue to diminish ** (1)

1. Colding “On the Laws of Currents in omlinary comiuits and in the
sen"—NaTuRe, Dec. 1871,






CHAPTER V1.

——

Bair aAxp Barr FisHES.

Importance of Bait, 107 ; The French Bank Ficet, The Mensurement of
Fish, Green and Dry, 10S; Bait for the French Fleet, 109 ; Importance of
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107. 'Wherever decp sea line fishing forms a prominent in-
dustry, it is a saying among fishermen, that ‘no bait means no
fish,’—in other words, that without an abundant supply of
suitable bait, it is hopeless to attempt to pursue sea fishing as
an industry. It appears almost incredible to those whose atten-
tion has not been drawn to the subject, that the fishetmen on
the Atlantic coast of Nova Scotia should be compelled. during
some seasons, to go to the Magdalen Islands, in the Gulf of St.
Lawrence, to get bait, none being at the time attainable on their
own shores ; still more, that the pcople of the Magdalen Islands
should themselves be put to great straits to procure the neces-
sary bait, and have to search for clams on the shores of seas
renowned for their abundance of fish of all kinds, each in its
season.

For the same reason, namely, the want of suitable bhait, the
American fishermen are accustomed to make regular winter
voyages to Newfoundland for Herring bait  Indeed, the great
Cod fishery on the Georges® Banks is in a measure dependant
upon Herring for bait procured either from Newfoundland or
more recently, from Nova Secotia and the Bay of Fundy. A
description of the trade carried on by the United States fisher-
men with Newfoundland in winter for Herring bait, wherewith
to pursue their * Georges’ Codfishery,” is given in secction 52,
Chapter III. But the details there introduced faintly ont-
line the intimate dependence which exists between the success-
ful prosecution of the Codfishery by the fishermen of the United
States, and the facility with which they can procure hait on the
British American coast. The quantity of Bait required for Cod
and Halibut fishing is enormous. The catch of the French on
the Grand Banks during the last three years, compared with the
supply of bait they obtained from Newfoundland, enables us to
form some conception of the relation between bait and catch
as regards quantity, but it does not tell us anything about the
equally important feature in the industry which relates to the
kind of bait supplied. ' "
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108. The French Bank Fleet assembling at St. Pierre, and
Miquelon, in 1874 to 1876, both inclusive, made the following
catehes as stated in the Official Exportations of the Colony for
those years. M1 This does not comprehend their Newfound-
land so-called “ French Shore” cateh:

Year—1374. Kiliggrammes., Quintals,
Morue Seche (dry ead)...... 25,767,614 115,352
Morue Verte (green cod). .. 12,428,898 226,000
Cod Liver Oil ... ..o, Tons.......... 140
ColRoes. . oovviniiieiiinnn. Barels........ 900

ls?.'-_. « Kiljgoumnies., . Quintals,
-Morue Seehe (dry cod). ... .. 4,331,161 86,623 )
Morue Verte (green cod). ... 210,305,184 1 187304
*Cod Liver Qil.......ooo il t. R L o) | S { (]
Cod Roes. oo, Barrels. ... .. 1301 °
1876. Kllogmunnes. . Quintals,
Morue Seche (dry eod). ..... . 2,562,607 51,252
Morue. Verte (green). ... ... L LL27 L85G 205,000
Cod Liver Oil.. . ................ Toms_ ... 181
ColRoex. ..o oviiiii i ‘Bareels. . ... 1371

The whole of theMorne Verte or Green Cinl 1s sent direct
to France, and inade, or manufactured, ovsold there.  The Dricd
Cod_goes chiefly to the Colonies.

I 1862 and 1864 the: following tables vepresent the -cateh
as determinerd by exports :

* 182 L1564, 1)

Dried Culd. .. . 10,327,283 Kilog. D84 ST L Kilog. |
Green Codd. ... 1004380 Number. 4,694,063 Numher.
Cod Liver Oil. 570,596 Kilog. 464,253 Kiloy.
Cod Roes.. ... 25,502 o, 40377 o,

: During the year 1564 there were exported-froni-Newfound-
Jand to St. Pierre not less .than 70,000 -bavrelsof ‘Herrings,
and 40,000 hagsheads of Caplin for sarr, )

The tables just - given,.which are:those of- official returns,
are exceedingly delusive. The:drvied cod and the greeneal
are Loth given-in kilogrammes and -the. kilogrammes: ave re-
duced to quintals, .but with no -reference :tolthe fact «that
a quintal of green fish is a very.diffevent -thing to a quin-
tal of dried fish. It would be a fair estimate to state-.that
at St. Picrre, considering the mode of curing fish adopted there,
250 1bs. of green fish wre equal to 112 bs. of dried tish.

Henee, when reduced to.a nniformn standavd of dvy fish,
aml aceepting the rate of 2 ewt. and 28 1bs,, or 252 1bs, Freneh
cured green fish, as cqual to one quintal dried fish, the actual
Freneh eateh on St Pierre and Miguelon in 1874 75 and '76
was ax follows :—

Yeur, - Quintals Driwi Coil.
ISTd. i e 215,796
{7205 YA 169,567
[ Y2 P [42.363

The ditference in the mode of measuring - zreen and=dry
fish in their relation one to the other, varies to a great-extent
in different localitivs.  The following are a few illustrations of
this varintion, from. which it will be scen:that ‘in -general a
uintal of dried tish means about 300 lhs. of : green- fish.

e — ———— S

1. - Ofticial Documents—Saint Lierre,
3. Fifty Kilograunnes is consideved equivalent to one Quirtal. . One Kilo.
is equal to 2010 1hs, avoirdupois.

4. Newfouadiand Journul of the Couneil, 1866, P, 145, Mr. Hayward's
reporta is un exhanstive and valuhle docnment,
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MEASUREMENTS OF FISH.

Great Jervois Harbour, (Nu\toundland) south coast, " one
quintal dried fish, 112 Jbs.-

One from the knife, 322 L.

One quintal split and lying in salt, 280 s, .

One barrel pickled fish of any kind, 200" 1bs. to the quintal.

One barrel of hering fresh from the net s equal to 32
gallons of fish.

At Channel, (Newfoundland) in 1857, the rule tox fresh
fish was then that 308 lbs. of fresh fish from the knife make
one quintal when dry., ()

Perley states the quintal to be 112 11s. of diy fish.  When
first caught, 112 small fish and 30 large xize ave reckoned to
the quintal, (Gulf of St. Lawrence, 1852)) 252 Ils. green tish
in t]w Ba) of Chaleuy, salted and drained, are given to a curer
to reten (32 1bs of nlCldlmlt.I.b]c fish.

* On the FMova Scotian coast the rule is as follows :—

275 lbs. large green fish make one quintal.

300 * of medium sized fish .

325« of small fish “ “

HERRING BAIT FISHERY. ]

The Winter and Spring Herring . Fishery* on the south
coast of Newfoundland has long been vigorously prosccuted
for the purpose of supplying the French and United States
Fishermen with lait, and from recent arrangements made to
store the fish in ice it is vapidly increasing. That it is a sui-
cidal industry as now pursued, there cin be but little doulbt
but the cireumstances under which it is prosceuted are peeuliar,
and furnish some mitigating offsets to its entire condemnation.
These will be noticed elsewhere,

The following table given by Mr. Hayward (Jowrnal of
Council, 1866,) shows the probable quantity of Herrings and
Caplin exported from each District in 156+ for Bait for the
French:

!
| Bar. Herring. i ifhds, Caplin.
'
I

District of St dMary's............ 3,000!
Little Placentin. . e 1,100
Placentin..........coooviiiiinn. : 3,000!
LaMambe .. ..oy !
Burin .............. e ; ’
St. Ln.\\'reucu.....................i 200 1,030
Lomaline .........oveniis i 4,000 12,000
lmt.um., Grand Bank and neighbor- !
ingplaces. ... 0ol ' 62,110 36,970
I‘AI"lhh Harbor........oooo.. .. X 10,000,
Pass Island. . ..o oveeeeeeeenns i 10 ()00|
Push Through. .. ............. ... : 1,500,
Bunmo.........................Z 1000|
Raweau Islands. .. ..o oveen. .. ‘ 2,()00i
L 100,000 50,000
Prohable yuantity t,hro\\ nover l:o.ml: 30,000; 10,000
Prob. quan. export. to St. Peter’s. 70 000: 40,000

The great variations in price received, are drawbacks to
trade, and lead to-very prejudicial system, A frane, or twenty
cents a Larrel, when the supply is abundant; thirty franes, or
five dollars a barrel, during portions of the season when the
supply is scarce. Enormous waste results from such an ir-
recular market, which the construction of ice houses will, in a
measure lessen.

1. Fishery Report, 1871, (Newfoundland.)
2 App. Journal of Assembly, Newfoundiand, 1857, page 367,
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The valuation of the French cateh on the Grand Banks
“for the year 1864 was as follows:— '

‘DriedCod................... 4,727,941 francs.
GreenCod. .. ... A 1,502,100 -«
Total «ooneeeeeeannns. 6,230,041

The price paid for hering bait in 186+ varied, as alveady
stated, from one frane’ to t.lmt.v francs a barrel. Putting the
average at. 10 franes a barrel, the value of the henin«r bait
would e 700,000 francs. . The value of 40,000 ho«r'shcmds of
capelin, at 10" franes 2 homhmd would amount to 400,000
francs. This gives, for the wiai eost of bait, 1,100,000 franes.
But the value of the catch was 6.230,041 francs, henee the cost
of the bait amounted to about one-sixth of the value of the
catch. This, however, is 2 low estimate, for during the same
winter 46 United States vessels took 24,908 barrels frozen
herrings from Fortune Bay, and the average price -they ob-
tained in the States was 85 gold per barrel. In 18G5 twenty-
two vessels earried 12,000 hm--cm from Fortune Bay, and the
average price these sold for was §8 gold per barrel; some ear-
goces sold for 812, [l '

In 1855 there were employed in the so-called * French
Bait Trade” the following numbers of vessels and men, be-
tween Cape Ray and Trepassy,—south shore, &

Schooners carr ying b'm, ................ 40
Men......oooiii 160
Boats carrying bait. ... ...l GS+
Men....ooiiiiiii i 2330

Quantity of bait supplicd to the French by British sub-
jects from Placentia and Fortune Bay. ¢ '

Herring. . ... .ol L0l L5T,130 barrels,
Capelin.o.oooooviiinit, 60,000 hogshends.
Squid....................80,000

110. Elsewhere is shown (Chapter III. Page 39) the
importance of the Newfoundiand, New Brunswick and Nova
Scotia winter Herring bait trade to the United States fisher-
men for the prosceution of their Cod fisheries on George's and
Le Have Banks, and on the Nova Scotian eoast.  Their sum-
mer fishery on the Grand Bank is also almost exclusively de-
pendant upon bait procured fresh in Newfoundland, or stored
in ice for their use. But the real importance of these facil-
ties for procuring bait only stand out in their true relief when
compared with what would be the condition of aftairs if the
fishermen of the United States did not enjoy these great
privilesges.

It has been already stated that what is “bait” during one
portion of the ycar is almost worthless during another por-
tion, because: it is “out of season.”  The Herring appear to be

always in scason more or less, c\cq)-,,"“pc.lll.q)s during the
“schooling ™ of the capelin, that is during that brief pu!oul
when that fish approaches the shore to spawn.  But the cape-
lin is not found south of L'l.pe Breton, .m-l in the more south-
eriy waters the heming is always aceeptable to the cod.  To
supply the place of the herring, a large bait industry exists in
the United States, which has Tor its object the procuring of
clams and menhbaden for bait, the last named being chiefly
userd for mackerel fishery, the first named for cod and halibut.

When herring and mackerel cannot be procured for bait,

1. Report of James S. Hayward, Landing Surveyor, St. John's, of a visit
o2 the Revenue Service to the western portion of Newfoundland, with vari-
ous statistical and other informatinn in relation to the trade and fisheries of
these localities, St. Johu's, 1865.—Appendix Journnl of the Council, 1866,

2. Report of John Canning. 1856, —Appendix Journal of Assembly, 1857,

3. Ibid,
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clams (Myu Arenariu)are largely used, and so far back as 1840
not less than 40,000 bushels of clams were estimated to be
consumed’ in that yecar in the preparation of salt bait. In
1862. Lieut. P. de Broca, in an article prepared for the French
Government, [1 stated that many thousands of barrels of
clams are salted down annually in Massachusetts for the use
of the fisheries on the banks of Newfoundland. Along the
consts of Nova Scotia the United States fishermen procure
clams from the residents for bait, when herring or. mackerel
cannot be procured in the summer scason. The annual re-
ports of Captain Fortin contain ocecasional notices of the
clamns being cagerly sought for by American and native fish-
ermen in the Gulf when other bait is not to be procured. In-
deed, so urgent is the demand for bait, and so entirely depend-
ent arc the cod and halibut fisheries upon a sufficient supply,
that the fishevies niay be said to be altogether dependent upon
its being available, either naturally, or stored ncar at hand in a
fresh and suitable conditicn.

(L.) ExTracrs ¥rRoM THE RePORT OF NAPOLEON Lrvotr, Esq.

1869, T'vint 8t. Dierre.~Summer fishing excellent, but bait hecoming
searce towards July, codfishing decreased.  Perce.—Cudfishing began alinut
26th of May. with a fair yield; townrds the middle of July, however, bait
failing considernbly, fishing consequently feli off.

48] R(-por‘t of the Government Schooner, ** La Canadienne.”

1870, Guspe and Bonwventure.—Although capelin and #q 1id failed during
the fl=hing season, herring and mackerel, in the shape of bait, were plentiful
enough to ensure the fishermen a senson’s return larger than any during the
past ten years.

I1873.  Labrador Division.— At Natashquan, Sand Point, Snint John's River,
Magpie, Tuunder River, and Sheldrake, the tishing was not, however, so
aood,. Stitl, it cannot ba said the ecd was less abundant. but Lait failed.

1874, Guspe.— Buit, which had been abundant at Perce until August, un-
fortunntely failed all at once, and, with the want of bait, fisi disappeared.
Bait, which isof pirimary importance in thisfishing, and the greater or smaller,
‘abuudnnee of which determines its suecess, comprises mostly all the fish
~mnller than ewl. Early in the spring herring arve usel, and durivg the
month of June, capelin; later in the senson, full herring and synid are the
hest baits.  Smelts are also sometimes employed ; il when these fuil, re-
course is had to clams,

Jabrador.—Bait and cod friled on the western part of this division, but

both were abundant on the coast of Labrador, so much so that it is preaumed
coid hiad too mueh to feed upon, and that this was the reason why the fish
did not bite,
. 1875, On the consts of Newfoundland and Labrador, ns well ax on those
of Anticusti. where the ice remuined until the month of June, bait kept in
deep water in consequence of its breing warmer than at the surface, and ap~-
peared only in August, along with the cod, when the water grew warmer,

Awticosts Islamd,—Cod-fishing this season was poor.  Fish abundaut enough
on the banks around the Island, but hait was scarce, owing to constant bad
weather,

In 1867 “ there were no cod on the North Shore or on the
coast of Labrador, (Gulf) owing to the searcity of bait. Du:-
ing that season a sort of disease prevailed which destroyed
it in such quantities that vesscls and steamers would mect
with banks of thein in a dead state.” @7 The hait here al-
luded to is the capelin and launce.

111, It has only within the last ten years been ascertained
that the Herring lic under the land during the winter, probably
from Cape Sable all the way to the extremity of Cape
Breton. They can be obtained in waters of certain depth along
much of the coast if looked for. Already, at many points, ad-
vantage is taken of this habit of the Herring, and bait is pro-
cured for the spring fishery.

On the coast of Maine and up the Bay of Fundy, as far as
Point Lepreau, Herring fishery is carried on during the winter

mouths by means of gill nets. "The nets are sunk to the bottom

1. This nrticlo has been tmnslated and reprinted in the last Report of the
U. S. Commissioner of Fish and Fislevies, for 1874<75.

2. Report of N. Lavoie. Esiy., Dominiun Fishery officer, 1875. “Shonls of
dend eaplin or launce were met with hy vessels =ailing on the const.”
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in-water varving from fiftcen to- thirty fathoms.' It is stated
that some schools remain in shallow water-on the coast of Maine
throughout the summer, but it is remarkable that if this be the
case to any considerable extent, that the Cod are not found there
in such abundance as to give risc to a productive fishery: In-
deed, when it is known that the Herring actually winters
under the land from Eastport in Maine to the east coast of
Newfovndland, in comparatively shallow water, it appears
curious that the Cod should not more generally be fouud- on the
outskirts of the schools. Temperature, leading other forms of
life, and among them young Herrings, into deeper water, which
form, as already ‘stated elsewhere (page 49) part of the
winter food of Cod, is probably the true explanation of this
scparation.  The spawning season develops an odour, which is
doubtless the attruction to the Cod. and serves as a scent, carried
far and wide by currents, which indicates the whereabouts of the
Herring schools.  As far as the writer has observed, the move-
ments of the Cod at certain seasons, are generally against the
current, especially during the caplin season in Newfoundland,
‘The current carries the odour of the bait, and the Cod follows
up the scent just as Lind aniinals hunt their prey in a similar
manter.

112.  The fishermen of the United States procure an im-
mense quantity of bait for summer fishing on the cousts of Nova
Scotia, all the way from Cape Sable to Louisburg and Ingonish.
Amonn' other noted bait grounds where Herring, Mackerel and
sometimes clams are pxocmcd may be. mentioned Margaret’s
Bay. Prospect, Catch Harbour, Portuguese Cove, Dover, Shad
Bay, Beaver ' Uarbour, Marie Joseph, Jeddore, Country
Harbour, Arichat, Straits of Canso, on to L’Ardoise and Louis-
burg, Ingonish and Cape George.

The Straits of Canso are, however, not only a great bait
station, but also a most important depot for the transhipment of
fish; so that it is very difficult to arrive at any conclurions as to
the number of fares taken by fishing crafts off that part of Nova
Scotiu or Cape Breton Islnd,  The same vesscl may tranship
her carzo several times during the season, the steamers taking
them on to United States Ports, or they may be forwarded by
regular sailing vessels ; indeed, a systematic transhipping busi-
ness has been carricd on for some’ years, partaking of the
character of a regular forwarding business.  Similarly, at
several of the stations ahove named, the bait business is pursued
in a thoroughly organized business way. From all the details
at comman:l it appears probable that the ratio of bait to catch is
about one tu seven, that is, to say, the value of the bait con-
sumed on an-average is about onc-seventh part of the catch with
respeet to Cod and Halibut. In Europe, the purchase of Cod
roes for bait in the Sardine net fishery reduces the profits of the
owners of large fizhing establishments one-half.  'Uhe Norwe-
giar harrels containing Codl roes contain about 180 1ba: «f roe.
.xnd the annual export amounts to 9,000,000 1bs., valued at
5.000,000 franes. :

113, If the Heming are o abundant on the Coasts of
Maine throughout the year as has recently been alleged. why
it'niay be : asked, do not the United States fishermen procure
Herring bait from their own shores.  The answer appears to
be that it pays betterto dispose of the Herring thus caught
as food, or in some other way, rather than usc them as bait
for the capture of another kind of food. The herring eaught
on the const of the United States ave too valuable to he used
as bait in consequence of the ready market which exists for
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the fresh or frozen fish in the inland or southern eitics, or from

the oil and guano produced from this fish. @9
But the Newfoundland herring, cheaply obtained, have
sustained the George's Winter Cod Fishery, and this will re-
ceive 2 new impetus from the now known facility with which
herring ean be procured in Nova Scotia. The dependence of
the George's Winter Fishery on herring is thus deseribed in

“the “ Fisherics of Gloucester,” 1876,

“Besides the fishery for halibut, George's Fank has also
contributed in another way and to a much greater extent, to
the recent prosperity of Gloucester.  The great abundance in
~whieh Cod is sometimes found reealls to mind the “ pestering™
of Gosnold's ship with them off Cape Cod, and the “ stranase
fish-pond,” where Capt. Smith found them so plenty, near
Monhegan. This abundance, and the introduction of fresh
herring from Newfoundland to be used for bait, induced our
tisherien to engage actively in a winter fishery on that Bank.
The suecess of the trip depends mainly upon wind and wea-
ther. Sometimes the whole fleet return to port with the loss
_of cables and anchors and with other damage and without
fish to compensate.  Often better luck attends them, and ocea-
sionally a few favorable trips in succession yield a gencrous
but still hardly adequate veward for the risk, labor and suffer-
ing of the cinployment.”—* The Fisheries of Gloucester,” 1876.
It is thus that the herring fishery becomes a powerful in-

L. Uenriise Scrap—1rs MANUFACTURE AND UsE
»Alung the bays aml coves of the extreme vastern const of Maing, in
Jonesport, Cutler, Machiazport, Perry, Pemlvake, and other towns, ave nim-
erous small works for the nnnnfucture of il from the herring  The serap
or refitse from these works s wsed as a fertilizer, but fram the small ameunt
tu be olitnined at any coe point. it is oot shipped to uny extent. At Treata
{<tanc, Bastpert Harleur, Messes, Treat, Staples & Co, nre, hoswever, quite
Inrmely engagen in the herring fishery, ad in the wmanufacture of a fish
cunno from the refuse of their oil warks, and from the sma!l herring which
are not utitized in any more profitable manner. These gentlemen have been
engaged in this business for twenty-tive or thirty years, and in that time
have learned to take advantage of all Nluctuazians and make the most of its
ups and downs.  When oil is dull, the herring are smoked and prepaved fur
the market as foud; and when their abundance brenks duwn the market, vil
aenemlly * goes up” and in order to get the advantage resulting frou, both
the<e extremes, the husinese is changed 1o suit the times, or both bruoches
ame fallawed to some extent at the same time.  The -crap, whieh is produced
at the different oil works shout Enstport una Lubec, is purchased chietly hy
fertilizer companies out of the State, consideralle grantities being hauzht
by the Pacific Grang Company, Woorl's Tole, Mass,. aml the Bradley Fertil-
jzer Company.  That which i3 taken in lulk us it comes from the press usu-
ally brings $12 per ton, and when dried more, and if packedd in Furrels,
brings a still hizler price.  Messrs. Treat, Steples & Co manufacture a fish
ceuana which has been sent abroad some, and also ased by our inland farme
ors 1o sume extent, that has given goad sazisfuction.  The serps is thoruughly
dried on elevated mcks unti) nearly ail the water is espelled. It i<not al-
lowed 10 remain out nights while being dried. nor is it exposed Lo fngs or
dews; so that it contains not more than 20 per cent. of water, and will show
12 per cent of mnmonia on analysis. This is ground and pmeked in Imrrels
and tinds a redy saie.  Mr Treat, the senivr member of the firm, suys that
when first putting their fish guano upon the market he sent semples to -
tiex at Waod's Tlole, Mass., to Philadelphia and other places for trial.  From
the former place no returts a5 to its vithte were ever received 3 but insted
e received word: * We don't want 2 manufactured article heve, but witl
purehase all the tish scrap you lwve Jorsale”™ AL Phifadolphia st in Con-
necticut the article pave exvellent satisfaction, and lurze orders weie for-
worded for it.  Among our nwn farmers it has been growing in favor wher-
ever nsed.  Barrelled, this fish guano sellz for S33 per ton,  Messrs. Treat &
Co. are aley engrazed in the manufacture of a manure frum roek weed. which
has qiven gool eatisfaetion as a fertilizer for potatoes. The rock weed i3
first reduced by steams, then gronnd, and diied by the aldition of 10 per
cent. of quicklime, With some of ita partion of tish serap is also added,
Prom the fact that the herring are smled hefore the oil is expressed, the
serap will keep longer withuut deterioration. than will thut of the wenhaden,
.in which no salt lLies been used. [t is, in conseyueuce, better adapted for
transportation in bulk or in barrels, being inoffensive."—(Twelfth annui Re-

port of the Secretary of the Marine Bonrd of Agrienltare, 1875.)
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strument in assisting the manufacturing industries as well as
the agriculture of the United States, and with the well known
remarkable development which has taken place in the men-
hadden industry, it is nt reasonable to suppose that now
the herring are supposed to be in such vast abundance on
the Nova Scotian shoves during the winter scason, and the oc-
cupation of the strand assures the means for taking these fish,
no efforts will be sparved ‘by the enterprising eitizens of the
United States to ntilize to the utmost the means placed at
their disposal Ly the fishery clauses of the Washington treaty,

It is stated that sincc the recent decline in the Herring
fishery in Norway, United States vessels are engaged in
taking Herrings direct from the Magdalen Islands, Canso,
Halifax, &c., to Swedish Ports, where they find a ready and lu-
crative market. This might appear to be an industry open to
British Americans to a greater degree than to those who have
to come many hundreds of miles to get their cargoes. DBut
whether owing to causes iuto which it is not necessary to en-
quire, advantage is taken of the opportunity, or the reverse, one
result is evident. namely, that the price of Herring buit, taken
on their own shores, to the Nova Scotia fishermen, is liable to
become suddenly increased, and may affect their decp sea line
fisheries to a considerable extent. It will also affect the deep
sea line fishery of the Americans on Georges, Le Have and the
Grand Banks, in like proportion, for they must have Herring
bait to pursue these fisheries with success. The fish caught in
those waters fetch a better price than the smaller fish caught
inshore of the Banks, and while a small sized class of fish would
cust more than they were worth to catch with herving bait at a
certain price, the large Bank fish, from the higher price they’
command, can bear the extra cost.  The pursuit of the fishery
on the Banks requires a class of vessels which the Americans
possess in abundance. but which are comparatively rare among
the Nova Scotiuns, who most approach, if in some cases they do
nut equal, their enterprising vivals.

The Awmericans could not engage in this trade directly un-
less they enjoyed free access to our constal waters. It is im-
possible to forsee the extent to which this new commerce may
be developed, for, although, in the opinion of Sars, the Nor-
wegian Herring, which has ceased to be canght on its usual
arounds, is probably only Iving a little further ranoved from
the coast, yut that very removal way put it beyond reach for
oudinary commercial purposes,

il+ It is animportant result of a scientific enquiry to
ascertain the extent of the movements of a class of animals
which have suddenly disappearved from aceustomed haunts
and thrown into hopeless confusion an enorinous industry upon
which humdreds of thousands are dependane for their daily
bread, but what immerdiate relieve does it attord. if the dis-
covery establishes the fact that the small downward move-
ment to deeper water, or outward movement to equally inac-
cessible wintering ov spuwning grounds, has just placed them
beyond reach with the ordinary means possessed by fishermen
for scenring their aceustomed fares 7

If the wintering of the Herring under the land, in water
of a certain depth all the way from the Bay of Fundy to the
north-east coast of Newfoundland, gives rise to a great trade
between these coastsand Europe, in what way will the British
American fishermen benefit by it ?

Suppose that he gets an eqnal share of the catch and of
the carrying tiade, what beeownes of his Cod-fishing industry ?
We have only to turn to the results of experience to find a
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suitable and, no'doubt, a correct answer to the question. It
would be the decline of the New England Cod Fisheries re-
peaterd on Nova Scotian shores, with all its ruinoas cftects.
The deep bays and indents which form so characteristic a fea-
ture of the Nova Scotia coast, and which have been, and still
are, the productive museries of fish, would become like the
upper Herring ground of the celebrated Bay of Chaleuw,
which drew its original Indian name, “ The Sea of Fish,” from
its apparently inexhaustible supplies of all kinds of fish life.
Let the present poverty of the head of the Bay of Chaleurs
be contrasterd with its former teeming wealth and the relation
of the Cod fisheries to Herring spawning grounds becomes
strikingly illustiated.

* There has been great complaint of late years in the upper
part of the Bay of Chalcur, of the falling off in the cod fishery,
which is said to be every vear decreasing. At Carleton, Maine,
New Richmond, and other places on the Gaspe shore, the fishing
establishments are deserted and going to ruin. At these places
there was formerly an abundant supply of fish ; but the inhabi-
tants now barely catch ‘enough for their own winter store.

This decrease is also felt on the New Brunswick shore. The
settlement of Petit Rocher sends out about 500 boats only,
which average a catch of 50 quintals each, during the season.
The Poclshaw coast sends out a few bouts but they ouly fish
occasionally. 'The Caraquet and Shippagan boats further down
the Bay take more than 100 quintals cach during the season,
which are of better quality than those taken off Petit Rocher.
The decline of the cod fishery in the upper part of the Bay is
attributed to the wanton destruction of the proper and natural
food of the cod,—herring and capelin—which are taken in im-
mense quantities, not for immediate cating or for curing, or for
bait—but for MANURING THE Laxp!” @)

Another illustration is afforded by the Herring Grounds
about the Island of Grand Manan, which have been noticed by
the U. 8. Commissioner of Fish and Fisheries, as illustrating
the relation between the Cod fisheries and Herring spawning
grounds.

115. The vessels in which the fishermen of the United
States pursue the deep sea fishevy ‘off the coast of Novi Scotia
and the Grand Banks, differ in many particulars from the Bank
craft owned in general by Nova Scotians and Newfoundlanders.
Their vessels are large and well found in every particular, and
from 70 to 120 tons burden. ‘I'hey arc capacious cnough to
permit them to remain for several months at sea. They form
an important item in the commercial marine of the country and
their maintenance and increase tend to foster all those indus-
tries which are connected with ship-building and the employ-
ment dependant upon this influential branch of enterprise and
commerce. The stir and bustle of many of their seaport towns
owe the stimulus they receive from that lucrative industry.
Yet much of it depends upon the supply of bait the fishermen
arc enabled to produce on British American shores  If by any
unforseen event-this supply were suddaaly to become inaccessible,
and with it the means for taking the Cod the Halibut and the
Hake which forms the object of pursuit, a check of a serious
character would be given to their mercantile marine. Fishing
on the Northern Banks and in Northern waters is assured to
the Fishermen of the United States by the ample supply of bait
generally provided, which enables them to follow a similar win-
ter employment in their own southern waters. But a curtail-
ment of the one would disastrously cflect the other in a com-,

1. Peiley ~ Repurt on the Sea and River Fishecies of New Brunswick, 1852
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-mercial sense, for in the full years employment .of their well
appointed - vessels lies the .great profits of the deep sea- fish-
-ing industry as now pursued by them.

The Deep Sea fishing States of the Union-ave Massachusetts,
Maine and Connceticut, whose capital and marine .are dargely
directed to the Cod and Mackcrcl.‘ ;Although the -returns- in-
dicating the number of ships and tonnage engaged in the-fish-
cries are—to use the language of the U.-S. Census Commissioner
— distressingly inadequate to the known facts of the ease.”
Yet, incomplete as they ave, they supply important informa-
tion respeeting this industry. A total of 80,000 tons of - ship-
ping employed in the pursuit of the Cod .and-the Mackerel
alone, is an exhibit of the value of the industry. It is
very considerably more than the:total tonnage. employed by
the Newfoundlanders in the prosecution.of their enormous fish-
eries, and it represents vearly double the mmount: of tonnage
cimployed . in  the entire fishing industry of the Dominion. of
Canada.  Yet it may be. truly said that the -existeace of:a
large portion of this great fleet of vessels is dependant upon
facilitics for procuring cheap bait on the shoves of - the British
American Provinees. It.is only the combined industries
involved in different kinds of deep sea fishing in. American
waters which enables the business now to be prosecuted with

“success. The Georze's Bank Cod fishing succeeds the northern
Herring fishing, Mackereling suceeeds the Bank Cod fishing:
wiim water fishing far to the South sueceeds the . Mackerel
industvy ; and it is only this continued chain of - different va-
ricties of the same industry which enables the whole to be
firmly knit togcther and result in a profitable year. But en-
feeble or destroy .one of the links in this chain, and the sta-
billity of the entire marine whose details are- given below
heecomes at once endangered.  But it is the Herriug bait on
British American shores which is the most important link in
this chain ; let this be weakened by any chance, and the re-
sult is inevitable.  The use of the Strand, however, assures its
maintenance for some years to come, and the position to which
it has a powerful tendency to reduce the Nova Seotian and
Newfoundland fishermen, is to that of mere bait catches to

-support a foreign flecet.  But it has heen already shown (Sce.
v; xx; xxi) that the indiseriminate taking of bait is the cer-
tain precursor of the decline and ultimate ruin of the deep

-sea fishery ;- and this is a contingencyto which we must look

-if the most siringent efforts avenot made to protect the Herring

-from undue spoilation.

Staterment showing the Nwnber and Tonnage of Vessels eni-

ployed in the Cod and. Muckerel Fisheries, on June
50, 1875,

Vewels atnie 20 tone.| Vessels unider 20 tons, *TOTAL.

-States.

!

1

I

: Na.: Tons. | No. | Tons. | No. | Tous.

| . —

Maine.. .. ....0 324 .14,93443 356] 543150, 680| 20,366.15
New Hamp<hire.. 120 33654 12| 12583 24f 962.15
Mas<achu~etts . .[ 830 45,848.57] 238| "2,515.31 1068] 51,393.98

Rhade Island...] 1o GORTH 89 886.74;  104] "1,53547
Connecticut.. . .. T .2.524.250 1003 1.232.711 "178] -8,756.4¢
New York...... ceees eeeeess] N16]1,159.21) 1160 1,159.21
Pennsvlvanine. oo ooie L 3 24.12 3 2412

*California.. . ... $ 0 8pinG6l 12 "148.200 201 1,008.86

Total.......... .| 12597 65.708.10 920/11,508.522188' 50.206.65




United States Tonnage.... .. . 80,206.68
Dominion Tonnage..............oovunennuunnn.. 44,881.00
Newfoundland Tonnage @) ..., .. ... ............ 61,551.00

* The following table shows to what an .important amount
the tonnage engaged in the Deep Sen Cod ang :Mackerel fisher-
ies may swell in a great maritime country, and how. rapidly it
may decline with' the decline of its fisheries.

Table showing the amount of United States tonnage cng'wed
during each fifth year since 1855 in the Cod and Mackelcl fish-
eries.

" Year. : Tonnage.
1856........... Ceeee eeeas veen .. 124,552.56
1860....... ceeereaaens ceriraneniae 162,764.20
T 100,437.00
1870.......... teeeaeaes Ceenen vese. 91,459.99
1877......... P . 80,206 68

To restore the tonnage of 1875 to the condition it occupied
“but fifteen years previously, would be to retore vitality and
elasticity to the shipbuilding interest throughout the New Eng-
land States. One potent aid in cffecting this desirable
-resuscitation is the Herring, which has been ascertained to lie
under the land during the winter months off the shores of Nova
Scotia, either for bait in the Cod and Halibut fisheries or for
direct shipment to Sweden.

CONSTRUCTION OF ICE HOUSES.

116.  The fivst effect of the concession to use the strand
and take bait, was the constiuction of ice houses in New-
foundland to preserve the means by which the fish are taken,
and the fish themselves when caught. The instruments na-
turally employed are the vesident fishermen on the coast who
have thus become, in many instances, mere purveyors to their
more fortunate partners.

It must be borne in mind, too, that the recent construction
of ice houses for the supply of the American fishing fleet, not
mercly for the purpose of preserving their fish on board,
but for the storage of bait on shore, is leading to a sys-
tewntie bait mdust.l 'y, which must tend to dummqh the sup-
ply with great m.puht.y and will convert many of the British
Ameriean hshu men into mere bait eatchers.

Commander T. A. S. Luttrel, of H. M. gun vessel “ Wood-
lark,” under date 23rd August, 1873, reports as follows:

“ At Trepassey, St. Mary’s and Burin, fishing had been very
good up the date of my arrival, the caplin having made their
appearance two days before ; the averages at the Jatter place
have exceeded the last few years by from 30 to 40 per cent.,
but this was accounted for in a great measure by the erection
of an ice house in the place by Mr. George Frecker, an Awmer-
can merchant at St. Pierre, which enables the fishermen to take
-ice to sea to preserve their bait in, and remain ont a week in-
stead of having to return for a fresh supply as has hitherto
been the case.”

Since 1873, ice houses for preserving bait have multiplied
" greatly at the instance of United States fishermen, who have,
as it were, ereated the trade.  What the effeet of all this will
be ean be best scen after a brief examination into the char-
acter of the food of the Cod, and of the different kinds of
bait used in different seas to effect the eaptuve of the largest
quantity of this fish. It will then be sean that among all the
" means hitherto adopted, none ean compare in importance with

1. This statement includes the senling vessels, which arve not emgaged in
the fishieries proper. A very considerable deduction must be made from the
numbers of tons atated in the text.
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the artifice which the freedown of the strand secures in taking
and preserving in ice the two forms of bait most advantage-
ous in the Cod fishery.

According to the staiement given below the number of trips
made in a scason depends upon the -manner of marketing the
fish, whether fresh or cured, but in cither case the amonnt- of
bait required will be about the smme. The estimated cost
of the bait, ice, salt, &c..is abont one-cight of the whole cost
of the vessel. '

“ The Grand and Western Bank Fishery is pursued to a
greater or less-extent during every wmonth of the year. Last
vear this-business emploved 175 vessels, and -499 fares were
landed  The business may be classed in two departments, a
portion of the first making short trips and bringing in their fares
fresh, to supply the fresh fish trade, - and- the -rest of the fleet
making louger trips and dressing and curing their-fish as they are
caught. This business employs the best class of fishing vessels
known to the waters of the coast. A modern *banker,” of
average tonnage, costs about $8,800. - Such a vessel, manned
with a crew of twelve men and making nine wips to the Banks,
being at sea 302 days, will require an expense of $1023 for
trawl gear, $1824 for vessel’s expense, $1426 for provisioning,
and $1135 for general charges, such as ice. bait, salt, ete.” 19

The storage of bait in ice will greatly improve the Bank
fishery, in the hands of United States fishermen, and the fact that
small fish, under 22 inches, are sold to the Newfoundlanders,
is another great advantage in the wmodern modes of prosecu-
ting this fishery, adopted by the Americans.

While the constal waters of the United States are ina
great measwre unfitted, from their temperature, for the main-
tenance of the eoledd water fishes in commercial abundance, they
are wholly unparalleled, from their geographical outline, oro-
araphical features and marine climate, from the sonthern por-
tion of Maine towards Chesapeake Bay, for the natural growth
and artificial cultivation of ditferent species of shell fish, It
is clsewhere stated that enormous guantitivs of one species of
shell fish is used as a bait for col : other species are used
as fourl.

The oyster industry in the United States is stated far to
exceed in vadue the combined industries of all the deep sea
tisheries, and its great mainstay and support. ave the natural
waters of Chesepeake Bay.  The shell tish in the cold British
American waters are comparatively utterly insignificant as a
commercial product, and the restrictions in the Treaty of
Washington, limiting the taking of the shell fish to the citizens
of the nationality when they are found, is entirely one sided
in its cficet, and of no value whatever to British Anwrican
fishermen, but of immense value to the fishing interest, manu-
factures aml commereial marvine of the United States. It is
true that the two industries ean not go on with continued cou-
mereial suzeess in the e waters, for the mavine climnte, oro-
graphic features and coast. line favorable fur the one are un-
suited to the other, but it is just this which makes the res-
trictious -or freedom of action with regud to shell fish the
more remarkable. It is of no usc conceding to the British
American the entire and exelugive right to the oysters on his
own coasts, for there are practically none, in a commercial
sense, to conesde.  The coasts of the [Tnited States are the
natural home of the oyster, and in their unrivalled produet-
iveness and value there, they are exclusively reserved by the
Treaty of Washington for the sole use and advantage of the

-—

1. = The tisheries of Giloncester, —1"ructer Brotheis,
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United States’fishermen and citizens.  This is ‘one of the
stipulations by which- one. side of the fishery clanses. of the
Treaty is so overweighted, -and like the limitation in the
pursuit of the anadromous species south of the 39th parallel,
it derives its force from the conditions vesulting from marine
climate. :

M. DeBroea, in a communication to the French Govern-
ment has drawn special attention to the enormous development
and fmportance of the Shell fish trade, in its relation to food,
manufacturers and the commercial marine.

“ It was estimated, in 1857, that the pecuniary profits de-
rived from the shells from the various oyster establishments in
Baltimore alone amounted to more than $120,000.. Before the
war the limepits of Mr. Burns, at Fair Haven, burned annually
mere than 250,000 bushels. At the present time there are up-
on the coasts of the United States a great many mills employed
in this branch of industry. A bushel of oyster shell lime sells
at from 12 to 13 cents.”

“I'lic effect produced upon navigation by the culture of
oysters is very important. According to the iuformation fur-
nished me, the plantations of the bay of New York and of that
vicinity employ one hundred vessels. and those of Boston amd
Cape Cod from thirty-five to forty. Before the war, from one
~hundred and fifty to two'hundred schooners were employed
during six months in the year, either in transporting oysters
for plantations or in supplying the merchants of Fair Haven
during the winter.”

Again:

* The vyster of the Chesapeake, in consequence of the
favorable conditions in which it lives isin its natural condition
50 large that, for the most part, in does not need eulture, but
can enter the market inmmediately. At Fair Haven, and ac
Boston, where, on aceount of the thickness of ice, it is impos-
“sible to seeure a supply in winter they arve, during that season,
brought from Virginia in sufticient quantity to supply the needs
of commerce.  The schovners “whieh tiansport them wmanage
their voyages in such a manner that the merchants are regu-
Inrly supplicd ; and the mollusks ordinavily vemainin the hold
of the vessels until the cargo is sold. However cold it may
be they will live for several days, provided the hatchway is
not opened until the honr of removal. They have been
known to live in this way for a month.

“ With a few exeeptions, we may say that o large put of
the cultivated oysters in the Northern States come from the
Chesapeake and the mouth of the Delaware, where the plant-
ers can procure them at so low a price as to make it unneces-
sary to take part in the loeal fisheries.”

In reference to the Chesapeake Bay, from whiel British
American fishermen are now cxcluded. he says: ¢ Chesa-
peake Bay, from which is gathered a large proportion of the
ovsters cultivated in America, is a magnificent basin in which
Providence svems to have accumulated every necessary condition
for forming an admirable iocality for the fishery. Tts entrance,
hetween Capes Charles and Henry., opens from the east to the
west; but the bay soon changes in direction, and extends toward
the north for a distance of one hundred and fifty miles, with a
width of from twenty to thirty miles in the southern part, and
from ten to fifteen in the northern. Tt is accessible to the lar-
gest vessels. A number of rivers cmpty into it, of which the
most important are the Potomac, the Rappahannock, the York,
and the James. ‘T'he amount of fresh water which flows into
this bay daily from these streams, the sinallest of which admits
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the rising of the tide, renders the waters of the Chesapeake less
salt than that .of the occan, a circumstance which we have
alrendy mentioned is favourable to the natural production of the
oyster. The shores of the bay are indented by a multitude of
gulfs, creeks, small bays, &c., in which are numerous islands.
The extent of shore is thus greatly increased and innumerable
places of shelter afforded for the multiplication of fish and mol-
lusks.” '

The quantity of fish furnished by these fisheries is very
great ; and before the war the annual estimate at Baltimore was
four hundred thousand b'ulels of salt fish, principally herring
and shad.” *

For an enumeration of the enormous quantity of fish taken
in the estuaries of the rivers flowing into Chesapeake Bay, and
for a description of the gigantic ¢ steam seines ™ used in their
capture, the vast waste of fish, the inefficicncy of existing regu-
lations to control the fisheries, and their gradual decline, refer-
ence can be had to the * Report of the Triana Trip,” published
in the Report of the United States Commissioner of Fish and
Fisheries for 1874-75.

118. LiviNG Axd Dean Barr—Euvnopr,
LIVING BAIT.

Bait may be divided into two classes, living and dead.
Among the most important baits used living are, lst. Sand
Eels ; 2nd. Small fish, canghit by small sized hooks, which, by
their movements and struggsles, become living bait for larger
fish.

The living sand-cel, as & bait, has been used at Guernsey
from time immemorial. It is found to be a most killing bait
for every kind of line fish. ¢

The use of living bait does not appear to be practised in
British American waters. In Europe it is not unusual, in some
districts, to see small sized hooks provided with bait to catch
small fish, which, by their struggles when caught form a strong
attraction to the lurger cod roaming about in the neighbour-
hood. ‘'The artifice is a cruel one and not to be commended.

DEAD BAIT.

Dead bait for Cod includes many kinds of fish, and shell-
fish. In the order of vepute for Cod fishing they may stand
as given below in European estimation.

1. Herrings.
2. Whelk.
3. Mussels.
4. Limpats used by the Duteh. =1

Then follow in arder, aceording to the facilities for procur-
ing them:

Sepuid, Sand Eels, Conger Ecls, Sprats, Cvabs, Mackerel
Finkes, Halibut, Gurnawds, Plaice, Small Haddoeks, Small
Flounders, Limpets, Lugworm, Picees of Dogtish, and Sea
Anemones, '

The Lugw:ia. Lob-worn) of the fishermen is prolably
the Annelid, deenicole.

The Herring is the principal bait and the wmost esteemed.

At Cullercoats 16,000 bushels of mussels are used per an-
num for the Cod Fishery; and at Eyeworth hetween 1800

. (.h»mpu\h. B..) abuunds in fish of all Kinds—immckerel, herring, perch,
wela, veil mullet, eatfish, shad of every variety, &c. In the Potumae, James
andd other 1ivers, enormona sturgesn are taken, weighing from 150 to 200
||-lllll'l“ -

1. Deep Sen Fl-bm"

2, Sen Fishery Commission, 1863,
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snd 200:tons of Whelks. U4  The Whelk bait business is a
very: important. one -at -British fishing ports. - On.anaverage,
itis estimated that:about eight..thousand pounds sterling are

unually paid to the fishermen at. the. Estuary of the Thames
for ‘Whelks to- serve.as brit for. the. Dogger Bank Cod Fish-
ery, @ _

Mr. William Andrews states in his paper on “The Cod and
Ling Fisheries of Ireland,” (3! that the berring bait to the cod and
torsk was found to be irresistibly attractive on the west coast of
Ireland, from 10 to 12 miles seaward and in from 50 to 75 fath-
oms. All testimony appears to show that at certain scasous,
which cover a large portion of the year, herring is the most kill-
ing bait for cod, and the inference is that the possession of ex-
tensive winter and summer herring grounds is, to.a great extent,
a guarantce for the enjoyment, if profited by, of extensive and
lucrative cod fishing grounds.

IceLaND.

119.  The bait used by the Irish fishermen: for the cod fish-
ery in Iceland is stated t+] to have been in 1855, halibut, or the
Helgar Fisgar of Iceland. The catch with this bait was good.
Snails and mussels are used by the natives -

. Nonrway,
In Norway, on the Lofoten Banks, herring, capelin and
cod rocs are uscit. but capelin is preferred. 16
120. Mr. Andrew's enumerates the following as excellent
Lait in Irish waters: .
The Clam—(Mya arenaria).
Budherecs—(Kenmare Bay)—(Tapes decussata).
(Mya truncata).
(Fusus carinatus).
(¥usus despectus).
(Buccinum undatum).

But he considers for Irish Seas no bait equal to
Herring.
Sprat.
Mackerel.
Conger.
Sand-Launce.
121, AMERICAN WATERS.
GULF OF §T. LAWRENCE.
Herring,
Caplin.
Squid.
Spratt.
Mackerel. ]
Launce—(Sand Launce. Sand Eels))
Clam.
ATLANTIC COASTS OF. NOVA SCOTIA.
Herring,
Squid.
Mackerel.
.Launce—(Sand Launce. Sand Ecls.)

1. In I1S42, 7000 bushels of Whelks were consumed in the London mar-
ket ; in 1862, 37,000 bushels, or about flve tintes as many. They were used
part for bait, part for food.

2, Frank Buckland, log-look of a Fisherman.

3. Read Lefore the Royal Dublin. Society, April 16, 1861, published in the
Quarterly Journal of Science, Dublin, Oct., 1861.

4. Ibid.

3. Consul, Crowe, 1866.

-6.  Consular Reports, 1867.
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Long-Clam, Sand Clam—(Mya arenaria), largely used by
American fishermen in the Cod Fishery on the Banks of New-
foundland. Largely also on the Atlantic Consts of Nova Sco-
tia, where it is styled * Clamn-Bait,” and is extensively collected
for that purpose. 11 It oceurs, accovding to Packard, in
ahundance on the southern Labrador.

The Mussel.

Both species (Mytilus edwdis, and MHodiolu. modinlus) are
abundant on the Nova Seotian Coasts. But they appear
to be rarely used as hait. :

NEWFOUNDLAND.

Herring, capelin, squid, launce and, to a small extent on

the south coast, cod rocs and shell fish.

NEWFOUNDPLAND NoRTH East Coast.
About the year 1778 Monsieur Cassini, according to
Anspach, @7 visited Saint Pierre and deseribed the eapelin
schools which then frequented the sand beaches of that Tsland,
but which are now in a manner exhausted.

Anspach gives the following order for bait in Conception
Bay. .

1. Herrings avrive generally about the beginning of May
and continue until the end of June.

2. Launce or sand-cel appears in June.

3. Capelin, June.

4. Squid, beginning of August, continues to the end
of the fishery.

5. Mackerel, used for bait.

This anthor notices the fact of cod remaining “in the
southern and many other parts of the Island during the whole
vear,” and he also wentions their being taken through the ice
during the winter wonths, 9

122,

The squid is generally supposed to follow the eapelin, but
this ix not always the case.  In the meteorological notes, pub-
lished by Mr. Henry Clift, at Harbour Grace, in 1872, the ap-
pearance of large numbers of squid, on the 22nd June, in
Coneeption Bay, is noticed, and the remark added, © This ar-
rival of squids hefore the eapelin not known for 75 years past.”

Tre WHELK.

123, It is somewhat remarkable that the whelk, which is
so fmportant a hait for cod in British seas, and so extensively
cmpioyed for that purpuse, should not be used in America to
any degree commensurate with its fmportance.

The whelk (Bucciram wadabum) of Awmerica is identical
with the British species, but as this shell varies considerably
in form in both European and Awmerican seas, according to its
feeding ground, mistakes are likely to be made. 1t is not
eommon, according to Verrill, south of Cape Cod, except on
the outer Islands and in deep water.  But it is very abundant
on the const of Maine and northward to Greenland. It is
found in water varying from low tide to a depth of 650 fath-
oms or 2,100 feet, more than the third of o mile, and far below
the deepest ead fishing grounds known.  In the Bay of Fundy
it is abundant from above low water mark to 100 fathoms.4

On the Atlantic ecoast of Nova Scotia it occurs abundantly,
and yet, notwithstanding the alleged scarcity of bait in cer-
tain seasons, this common:and ever present mollusk is not used
on the const, although it is the mainstay of the long line fisher-
men in the North Sea It is most abundant, according to

1. J. R Willis, Halifax.

2. Puge O

4 Puge 12

1. Versill -in Nepurt of LS, Commissioner of Fish and Fisheries, 1871-2.
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Packard, (*1in the Straits of Belle Isle, and is found just be-
low low water mark, so that it is in many loealities quite ac-
cessible.  There may be practical objections to their use.

“ Whelks,” or *“Buckies,” as they are called in Scotland
arc extensively used as bait on the long lines by the Cod
smacks, on account of their toughness and the good hold they
conscquently give to the hook. " Mr. Holdsworth®? says
that mussels, \\ln..h are an excellent bait for alinost all kinds
of fish, and are in general use with long Jines worked from
small hoats, are not founfl to answer for t.he smacks, probably
beeause the smack works in rongher water, and the rapid drag
on the line washes the soft mussel bait offt.  When used h'om
a boat which is under eontrol, mussel bait answers well.

The Whelks are preserved alive in bags made of netting,
and are kept enti! wanited, when the shells are broken and the
animals extracted.  The procuring of Whelk bait is a regular
trade, in which many small eraft, from 12 to 15 tons, are con-
stantly employed.  ®)  This bait is also used at the Faroe
Islands for Cod-fishing.

“ The bait most in favor with the North Sea Cod Fisher-
men is the common large Whelk, but on many parts of the
const Herrings are by far the most attractive, and at certain
seasons the only killing Lait for Coil. Mussels are perhaps more
commonly uscd as bait than anything else for general line-
fishing.” w9

124 According to the expevience of fishermen in Euro-
pean seas, the taking of spawning cod with bait is by no
means uncommon, but it requires generally the most killing
bait, the herring,

In evidence obtained Ly the Royal Convnission at Green-
wich, a witness stated :—<If I were to shoot a line with
buckie (whelk) bait at Jhe time the fish were spawning, 1
would not eatch many of them, but I could get a great many
with fresh hervings. I think that a buckie, on the whole, is
as good a bait for a cod ax a herving, when they are not
spawning.” (Page 1122 Qu. 50,701.) Agnin, at Lerwick a
a witness stated that “as « general rule they do not fish in
February.  The fish come in shore to deposit their spawn but
they ave sometimes taken up Ly the fishermen when they are
inshore.”

Use is made of cold roes for lait to a sinall exient on the
southern coast of Newfoundlanl.  In the neighbonrhood of
Cape Ray the fishermen sowetimes use the roe for this pur-
pose, but find a ditficulty in keeping it on the hook.  As the
attraction of all bait for cod is probably, in the first instanee,
due to the sense of smell, which is evidently the chief guide
in deep water and during the night time, a method for enclos-
ing cod spawn in a small lace net is suggested.

HERRING as Batr,

125, First in importance among all kinds of bait stands
the herring.  Its univesal applieation for this purpese appears
to be everywhere ncknowledged, and this fact alone points to

the advantage of, and in some cases the necessity for, presery-

ing, by all lu.laun.xl:lc means, the spawning groumds of this
fish, together with its winter homes, where these are found in
N.cludc(l and land locked bays.

It has been commaonly stated in the United Kingdom and
in Norway that if the fishermen were prohibited from taking
herring for bait they eould not make a living.

I, Recent Invertebrate Fauna of Labrudor,
2, Deep Sea Fishing,
3. 1bidl.

4. Appendix_tu Report of Commiasioners appointed to enquire iuto the
Sea Fisheries of the United Kingdous,
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" Mr. Frank Buckland refers to the subject in his recent re-
port on the Fishervies of Norfolk. -]

“A large proportion of these spring herrings are sold for
bait by the Low stoft man to the Dutch and French fishermen,
who come over to Lowestoft on purpose to bay them. “These
spring herrings are used by the Datch and Frenchmen to bait
the loug lines to catch halibilt. turbots, ete.”

“’The argument of the Lowestoft men was conc'uded by
the statement thit if the Lowestelt, Yarmouth and Geurgestown
men were prevented from catching spring herring and selling
them to the Nutchmen wnd Frenchmen, the Dutch and French-
men would come in and catch the spring herrings for them.
sclves, as somehow or other they must have this class of fish
“to cuable them to curry out their deep sea fishery with success.”

In the exhaustive report of Asel Vilhelm Ljungman, & the
author refers to the importance of the herring as bait, as well
¢s to the * oft repeated saving of the fishermen, before quoted,
that they would not be able to nuke a living if they could not
catch heering.”™  “ The larger portion of the demand for bait
is supplied by the large herring nets, from which bait can
usually be obtained all through the winter. When the great
herring uets are laid up, bait-herrings are obtained from the
two-men's nets and from other small nets used for catching
spring herring.”

T'he herring in many seas is the most killing bait known, and
the abundance with which the fishermen are supplied with it de-
termines in a great measure their catch of cod and other deep
sea fish at certain scasons of the vear.  1f the supply of bait be
small or stinted, the eatch is in proportion small. In brief, not
only does the presence of herring on the American coast deter-
mine the presence of cod in many coastal waters, but the mea-
sure of accessible bait of this description is an index, under or-
dinary conditions, of” the catch of deep sea fish. “T'he French
Bank Fishery without herring bait would be a constant tailure,
and in the present day wholly impractieable as a commercial en-
terprise. g
Tie Carnay as Barr,

126. Lient. Edwmd CThappell, R. N., writing in 1813,

~ describes the swarms of Caplin as so numerons as to darken
the surface of the sea, and he also states that ¢ the beaches of
the Labrador are frequently covered with dead caplin.’” )

Bonnycastle, in ¢ Newfoundland, in 1342,” notices the ex-
truordinary abundance of life on the Grand Banks off' the coast
of Newfoundland. He speaks of the incredible sheals of
Lannce, of terring and of Caplin which * causc the scas to
hoil and glitter in their rapid paths, producing the effect of cur-
rents upon the bosom of the tranquil deep.” ©)

"This author states (p. 269) that he has *“scen on the Banks.
the sea alive with this little creature, (the Launce, Annodytes
nbinnus) pursued by its voracious enemics and rushing to the
side of the ship ™

This ¢ rushing to the side of the ship™ is evidently an at-
1empt to escape to the supposed shore, out of the reach of its
pursuer, and is stated to be the cause why the Caplin attempts
to reach the shore to spawn instead of spawning on the sloping
sandy bottom in from 5 to 25 fathoms, which they do under
certain circumstances as described in another place.

1. Report on the Fisheries of Norfolk, 1875, -

2, See the Report of the UL S Commissioner of Fisli nid Fisheries for
1873-705, - R

3. Voyage of 1L Rosewaod t Newlaundlnd and the Southern Coast of
Lutauder by Lient, Edo Chappell, RON Lomdon, 1818,

4. Newfaundland in 1812, s, 2549,
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Anspach thus describes the appearance of Conceptlon Bay
about the year 1818 :

¢ It is impossible to conceive, much more to describe, the
splendid appearance of Conception Bay, and its harbours oun
such a night, at the time of what is there called the Capelin-
Skull. Then its vast surface is completely covered with my-
riads of fishes of various kinds and sizes, all actively engaged
cither in pursuing or in avoiding each other; the whales alter-
nately rising and plunging, throwing into the air spouts of
water ; the Cod-fish bounding above the waves, and reflecting
the light of the moon from their silvery surface; the Capelins
Lurrying away in immense shoals to scek a refuge on the shore,
where cach retiring wave leaves countless mnlutudcs skipping
upon the sand, an casy prey to the women und children who
stand there with barrows and baskets ready to seize upon the
precious and plentiful booty ; while the fishermen in their skiffs
with ncts made for that purpose, are industrionslv employed in
securing a sufficient quantity of the valuable bait for their
fishery.”!

Again,  These amazing overflowings of Capelins and Squids
on these coasts ard at the river-head of harbours, are sometines
still greater in some places than in others, and particularly so

- when those shouls arrive at an earlier period than usual, as if
their motions were accelerated by the unusual number and
rapid pursuit of their voracious and famished enemies” 1*!

Tir Cecunnker Onoun oF THE CarLis.

127. Many writers have noticed the remarkable cucumber
adour of fresh Caplin, fresh Smelt, and the Launce. The writer
has observed in Newfoundland that the odowr of the Caplin,
when newly canght, is very pereeptible, and when the fisher-
men are engaged in carrying baskets or sacks full of this tish
to their “ gardens” as manure, the cucumber odour ean be
perecived at a considerable distance. Fishermen say that
they can smell the Caplin when they come into the bays be-
fore any have been taken. It is very probable that this cu-
cumber odour is more strongly developerd in the Smelt and in
the Caplin during the spawning season than at any other
time; indeed it ix doubtfnl whether it is common to them
at all scasons of the year. I it shonld be developed at the
spawning season only, which one from analogy would sup-
pose to be the case, we may discover in it the reason why the
Cad follow the Caplin in shore during the spawning season
They may be attracted by the cueumber odonr, and guided by
it to the place where the Caplin are to be found. It is not
caxy to understand why the Caplin shonld approach the shore
during certain seasons without being followed by the Cod, o
that the Cod should be before the Caplin schools, or several
days after them, as is frequently observed.  Then again, these
parts of the eoast of the Gulf and the coasts of Newfoun-
land which are not exposed to dvift ice during the spring
months, are visited by schools of Codfish at a much earlior
period than other distriets liable to an invasion of drift ice.
In the Gulf of St. Lawrence the Cod banks of Natashquan
have always being distinguished by the early approach of
Cod. This arises from the current there setting south-casterly
and keeping the ice off' the coast in the vicinity of the banks.
The direction of these currents are marked on the charts of the
CGulf. The same observation applics to some parts of the
north eastern const of Newfoundland, where Cod are always
observed, although genmaphically farther nor th t.han in more

1. Page 385,
2, Page 408,
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sonth-castern Ioealities.  The position of the ice appears to
determine the movements of this fish in their approach to the
share, and it does not always follow the Caplin as is commnonly
alleged, but comes in sometimes before, and sometimes after
that fish, as may be seen by an examination of the tables
showing the separate first arivals of Cod and Caplin.

128. Instances are common of vast numbers of Caplin be-
ing found dead or in a dying state, where -the schools come in
shore to spawn. The sandy bottom of the sloping beach is
not unfrequently strewed with dead fish, and dying Caplin may
be scen wandering about and spasmodically gasping in the wa-
ter from which millions of the species had abstracted the oxygen
necessary for their existence.

The "Caplin spawn, as'is well known, on sandy sloping
-heaches, but they also spawn in waters of different depths when
the bottom is composed of sand.

The fishermen take Caplin with their casting nets in from
fifteen to thirty fathoms, and probably- also in water of much
greater depth, the needed condition being a smooth sandy bot-
tom. over-which the trio cngaged in spawning may ¢ run’ touch-
ing the hottom. '

In the neighbourhood of Bacealieu Tickie, Mr. Jabez Tilley,
relates, that in’ 1864 the fishermen took Caplin for a month,
~from the 3rd week in June to the 3rd week in July, in water
varving from fiftéen to- thirty fathoms, with the casting net.
In the 2nd week of July, Cuplin spawn was brought up from
the bottom in 27 fathoms of water.

‘I'he spawn is said by fishermen to require about fifteen to
eighteen days to arrive at maturity. "o young fish leave the
cag after that period. They are found wucar the coast until
about the end of December, according to the seasim, znd the
contents of the stomachs of « Murrs ™ and ¢ Puffins,” according
to Mr . Jabez Tilley, are often tull of young Caplin at that sea-
son.

At the Fishot [slands in 1876, the Caplin were taken in
deep water about the 20th June before they ¢ came in.” 1)

The - appearance . of schools of Caplin coming in to spawn
in May, June or July, according to the latitude of the. place,
has always excited astonishment at their numbers, and often in
‘the present day in Conception Bay und some other noted
spawning grounds, remarkable scenes may be “vitnessed,

An idea may thus be formed of the extraordinary uumber of
fry serving as food, which swarm even now in the New-
foundland seas. Nor is it less casy to conceive how greatly
these innumerable hosts have contributed to the drawing inshore
of the deep sea-fish. First, the adult fish forming the attraction,
next the spawn, then the young fry, and thus continuing to the
approach of winter.  So great has been the importance attached
to the preservation of the Caplin, that legal enactments have
passed the Legislature of Newfoundland prohibiting the use of
this fish as manure, and the public documents ahound- with re-
monstrances against this palpable abuse of one of the most
important means for preserving the Newfoundland Fisheries. ¢

129, ‘I'rials are sometimes made through the ice tc catch
cod in the different bays of Newfoundland during the winter
scason.  In 1852 numerous fish were taken in January through
holes cut in the ice at St. Mary's Bay, and in their stomachs un-

1. Fishery Repor, 1876, Capt, Brskine, page 73,

2 Ree Appemlix to Journnl of Assembly, 857, page 337, ot al. Al
Preeley’s Report on the Fishieries of New Brunawick.  Also Reports by Capt.
Fortin. amd of v ions Fishery Offienrs of Canada previons to Confedvrations
and subizeguent]y in the Otlleial Reports of Daminion Fishery Ollieers.
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digested and partially-digested caplin were found. Elsewhere
it-is stated: that. caplin are occasionally seen on the Labrador
throughout the winter. where cracks occur in the ice, and in the
Rapids of Kypokok Fiord, about three ‘miles above the Hudson
Bay Company’s Post, the ofticer in charge, as well as the men,
informed the writer that caplin were seen there. during the
winter. They probably spend a considerable portion of the
winter in the deep water opposite Kyrokok, where fifty fathoms
have -been measured, and come to the Rapids, which never
frecze, for air. .T'he same demand for air, or rather oxygen,
may account for their- heing noticed. in the-cracks. of the ice off
the coast of Labrador. Among some of the more intelligent
fishermen the impression prevails that schools of caplin with
schools of codt winter in the decper portions of the great bays
of Newfoundland and the Labrador, und that such is the case
there appears to be little reason to doubt, but in different zones
of water. _ :

Mr. Benunett, '] writing in 1876, says: * Our people much
oftener complain that caplin remain in deep water, where the
fish get gorged with them, than of actual scarcity of the schools
that visic the coast,”

130. The variations in the appearance of such fish as the
caplin are remarkable; aml the squid is also wnotably
erratic in. its movements.  Since the vear 1869, natil 1875, not
only the shores of Newfoundland, ‘but also the Grand Baunks,
are said to have heen tecming with squid. They arrive on
the west coast.about the Ist August, and are then about four or
five inches long, and -by the 10th December, when the last are
taken in Bay de Nord, in Fortune Bay they are from 12 to 15
inches long.

Caplin and squid were scarce throughout Newfoundland
and Labrador in 1875. They were alleged to have heen abun-
dant on the shores of Nova Scotia and Cape Breton during
the same year;—a very unusual circumstasize.

Mosi northern fishermen have seen the caplin spawn and
witnesserd the young frv in the sammer * filling ” the coves.
Probably no human cye las xeen the mackerel spawn,
this operation taking place in mid-water, and the spawn
floating instead of, like that of the caplin, adhering to
sand.  Bnt many fishermen have seen the mackerel fry sport-
ing in waters on the north side of Prince Edward Island, {2
about the Magdalen Islands, ¢ in the Bay of Chaleurs, * and
in Massachusetts Bay, ¢ all being hatched about the same per-
iod of timc; yet, while fishermen - entertain no doubt about the
caplin wintering comparatively near their spawning grounds,
_ vet they attribute to the mackerel extinordinary migrations from
the south to the nortl, similar to those descriced and disproved
by Professor Baird in relation to the herring, the shad, the ale-
wife and the salmon.

SkiNiNG,

During what the French term the caplin season, that is from
the end of May to the 10th or 15th of August, the fishery on
‘the north east-coast is carried on by 'means of enormous scines
333 to 336 metres in length, to 28 mctres in depth.  With
thesc immense engines of destruction Admiral Clone states he
has scen thirty thousand codfish taken at a single haul. The

Lo Pagge 682, Jonrnad of Assembly, Newfoundlad.

2. Capt. Camphell, payze S6.

3. My, Tem-—0Oflicinl Report. 1348,

4. Mr. Whiteaves - Otticial Report, 1373,

. Mr, Mwoud, pagre S,

i, Page xxx., Report of Cummissioner of Fish and Fisheries, 1871-72,
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Admiral Clone remarks that this method of scining is strongly
cundemned by some persons, who suppose that it destroys the
spawning fish, and that it is the cause of the decline of
the fish, which has manifested itself for some years, even to the
extent of so far injuring the fishery as to lead to a notable dim-
inution in the numbers engaged in its pursuit. He considers,
however, that it is difficult to see how this result can arise from
seining, in consequence of the wonderful fecundity of the cod.
but he is disposed to assign to other causes, which have hitherto
cluded obseivation, the conditions which drive the fish during
oue.ér two seasons from certain shores. G

On these and many other important points bearing upon the
preservation of the Dominion Fisheries, reference may be had to
the excellent and comprehensive summaries which are to be
found in the Annual Reports of Mr. Whitcher, the Dominion
Commissioner of Fisheries.

FOOD OF THE COD.
T Geny oF ST LAWRENCE,

Mr J. F. Whiteaves, F. G. 5., enumerates, in a Report on
a deep sea dredging expedition to the Gulf of St. Lawrence,
addressed to the Minister of ;\l'umc and Fisheries, the follow-
ing interesting results :—

“1 have examined the contents of the stomachs of more
than 500 cod fishes, taken in Gaspe Bay, in many places on the
north shore of the St Lawrence, near the Magdalen islands,
&e.  ‘The following list will give an idea of the fuod of this
fish, that which occurs most frequently being placed first.  Of
course, ohjects, such as sea anemones, which are entirvely soft,
cannot e readily identificd.

1. Other fish, such as sand launces, eapelin, &c.: 1 have
fonnd a small sea-lamprey in a cod's stomach.

2. Crabs, of the genus FHyas mostly.

3. Squid, at certain seasons.

4. Bivalve shells, especially the following: Glycimeris
siliqua, Cardium Islandicum, Serripes roenlandicus, Yol-
i wyedis and limatula, and occasionally other species.

5. Britle stars, very rarely, generally Oplwopholis aen-
leata”

*¢ Cod banks, or as the Gaspe fishermen call them “reefs,” are
submarine clevations of the bottom of the sea. One of these
banks (between Capes Gaspe and Bon Ami) I examined in
1869, and was amazed at the extraordinary numbers of the
minute shells of the foraminifera brought up in the rand from
the bottom. [t may be that in some cases the abundance on the
banks of these microscopic creatures, upon which other marine
animals feed, may be the primary cause of the presence of cod
in such numbers at these places. TFarther up the St. Lawrence,
opposite Riviere du Loup, Principal Dawson informs me that
coil feed largely on shrimps ™

Tue Arrastie Coasr or Nova SeoTia.

Dr. Bernard Gilpin, of Halifax, states that the stomach of
the cod taken on the Nova Scotia banks are usually filled with
herring, voung cod fish, Norway haddock. small mackerel, var-
ious mollucks, the glvcemeris, a large black coquog and star
fishes, 2

Professor Verrill found the stomachs of cod, taken from the
cold ledges, off Cape Elizabeth, Maine, filled with crabs,

1. Pilote de Terre Nenve, a, 3497,

2 Trunswetions of the Nova Seotian Institute of Nataral Sejonce, 18667,
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shrimps, and smaller species of crustaceans, with more or less
mollusca, holothurians, ophiurans, ete, 1) .

From this circumstance Prof. Verrill concludes that the cod
caught here feed chiefly on crustaceans.

132, Sir Wyville Thomson tells us in that ost instrue-
tive and interesting work, “The Depths of the Sca,” that
the Faroe Banks (lat. 61, long. %) are frequented during the
fishing season by numerons English and foreign fishing vessels
whose chief pursuit is the Cod. These banks are about 160
miles north-west of Seotlamd.  The Cod abound on the banks
and are chiefly of large size.  The depth of water varies from
+5 to 100 fathoms. “The banks swarm with the common
hrittle stav (Ophiothyiz fragilis), with the Norway lobster
(Nephrops woeegicns), Tarae spider erabs, several species of the
setits Galation, and many of the genus Crongon {Shvimp).
So ample a supply of their favorite food wedily acconnts for
the aluondance and excellence of the Cold wand ling on the
Bunles" ¥

Yassing to Davis’ Suaits and the coast of Greenland, Di,
Robert Trown states that * the invertebta of Disco Bay (lat.
(0} ave numerous, moliusen, cchinodermata, erustacer, polyzon,
hiydrozoa, &e. abounding, though to nothing like the extent
the lower forts of animal fife swarm on the Riskoll Cod
banks"

Dr. Sutherland ; states that the limits of the Riskoll Bank
aan Iu: elefined almost at all times by the elosters and groups
of small iceberszs that take gronnd upon it, and this bank,
“like other banks of o similar eharvacter, but less extensive on
the same const, is exeeedingly fertile in schools of Corlfish and
Halilmt which frequent it in the months of May, June. July
and Angnst.”

Thi= deseription of the icehergs on the Riskoli (ol Bank
applies exactly to the banks oft” the eonst of Northern Laloa-
dow,

133.  The following ebservations, out of many that might
be instanced, appear to show that the absence of food is not the
chicf cause of the temporary absence of cad from the New-
foundland coasts during certain seasons.  'Their advent is by no
neins cotemporary with that of the eaplin.  In 1865 the sup-
ply of caplin was abundant on the South Shore, from Trepassy
to the Burageo Islands, but the cod fish ¢ had not followed the
bait in any numbers to the coast.” ) The season of 1563 was
belew the average in the exports of cod fish from Newfound-
land.  Nor do the fish always take the caplin when it is with-
in their veach, for according to the statement of Commander
Preston, of H. M. S. Jedec, 18454, *1 “the cod were later
than usual in making their appearanze in numbers on the coast ;
(between Battle Harbour and Cape Farrison, Labrador.) ‘The
caplin were abundant for a week tefore them, and when first
the cod fish beeame plentiful (about 16th July) they seemer
glutted with what the fishermen call herring-bait, which is a
sort of jelly fish, full of bluck slimy matter, which so discolors
the cod fish that eat it, and gives them such an offensive smell,
that it makes them unfit to eat fresh,  There was 2 great quan-
tity of it along the coast this year, and the cod fish scemed to
take it in preference to the caplin.™

L. A B Verrill—Results of Recent dpedygings on the Coast of New Eng.
land.
* The Depths of the S, pagee G0
Gieologieal Magnzine—Feb,, 1575,
Proceedings of the Geolugical Society—London, 1853,
Report of Captain floaid, R N, H, M, 8. Pyludes, 1565,
. Report of Communler Preston, B, N, Oct.. 1664, I M. 8, Wedea.

—_ -
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At certain seasons of the year, Herving is the natural food
of the Cod, and it is difficult to cateh this fish during those
seasons with any other bait.  The Royal Commissioners (1863)
state in their report that “ Cod and Ling and other fish live at
certain perinds of the year almost exclusively on Herving, and
they can be canght with diffienlty by any other than Herring
bait.” .

A statement to the same effvet will be found in a letter
embadied in the Miscellaneons Correspondence (page 135) of
the United States Commissioners report.  © Corl live on Crabs,
Seallops, and the jellies on the hottom, and a small tish in the
form of a Shrimp, but from fonr or five times as luwge. Large
Codl vat smiall Flounders, small Pollock and Hake, small Sal-
mon, Sea Perch, Cunners, and a great many things found at
the bottom of the water, but always prefer the Hewrring.
Some come in schouls and eat the Herring spawn.” At Per-
tevheid, Scotland, one witness " alleged that unless they got
Herring they could not eateh Corl in the winter seson.

Professor Verrill, in a  Report npon the Invertebrate Ani-
mals of Vinevard Sound, and the adjacent waters, with an
aceount of the Physical Characters of the Region,” ) ennine-
rates (page 316) the different kinds of fod found by him and
others in the stomach of the Cod. sueh as mollusks, crusti-
ceans, annelids, star-fishes, &e. © They swallow large bivalve
shells, and, after digesting the contents, spit out the shefls,
which are often uninjured.  They are also very fond of
Shrimps and of Crabs, which they frequently swallow whole,
even when of lavge size. The lrittle stav-tishes (Ophinrans)
are also muel velished by them, T have taken Jarge masses of
the Opliiophaol i erenleatu from their stomachs on the coasts of
Maine and Labrador ; aud in some cases the stomuch would he
distended with the one kind unmixed with any other food.™

134. 1t appears from the experience of all countries, where
cold water fisheries are extensively carried on, that the her-
ring and the caplin are essential’ to continned success, and that
when these bait ish are not found in abundance, there the cod
fisheries will gradually dwindle into insignificance. But the
converse proposition is by no means true, namely, that when
the herring is found there the cod fisheries will be abundant
also, for on the coasts of northern Maine the herring is abun-
dant, vet the cod scarce. This probably arises from the fact
that the cod reqnire in their scason other forms of foad. which
the coastal waters of New Euglind do not new produce, other-
wise there could scarcely be such a dearth of cod as is stated to
exist. These are doubtless the anadromous species which have
been destroyved in the manner described in official papers. Tt
must he borne in mind, toe, that the cold water sea area on the
coasts of New England are not sufficiently extensive to admit of
recuperation in the face of a constant drain.  [r requires the in-
exhausiible and ceaseless supplies of food which come through
such favorably sitnated localities as the Straits of Belle Isle, the
Gut of Cunso and on the south shore of Newfoundlind, to keep
up a perennial supply when subjected to ceaseless attucks. T'wo
and even three handred vears of such attacks upon the schools of
cod frequenting those favored breeding and feeding grounds, have
not succeeded in making minch impression there, when the in-
creasing number of fishermen and the improved nature of their

.implements of destruction are considered. Bur this power to

I. Rep ot of the Royal Canmissinners on the operatton of the Acts re-
Vetinge o Trawling for Herring onthe eanst of Seatland, 1853,

2 Seq Fisherivs Coamnission,

G Reporet of U8, Comuissioner of Fish and Fishories, (Prof. Sp I
Baive} 1ST1-72, paregee 2005,
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resist the drain arises from a peculiarly favorable-geographical
position which brings ove and food: from distant sources.in one
continued and apparently undiminished strcam. But thesc fav-
ored spots offer no excuse for adopting the opinion that other
localitics, less favored, should not be liable to rapid depletion,
and when once destroved. incapable, from the conditions snr-
rounding them, of ever again becoming commercialiy valuable.
Tt is shown on page 124 that a continued and well-linked
chain of different kinds of industries alone enables the United
States fishermen to pursue a profitable occupation throughout
the vear. If the cnormous shell fish industry were notably and
suddenly to decline, the effect would immediately be felt on the
deep sea fishing indastry, by the diversion to it of unemployed
craft, labor and capital ; or if the menhaden industry should
show a more sudden fulling off than is menerally expected, the
cffect would be similar, for its vast fleet must find employment ;
a similar result would follow the decline of the inshore fresh
fish trade and the enormouns estuar- and bay fresh fish trade
south of the 39th parallel, as well as north of it. The aggre-
gate annual value of all the United States fisheries on the Atlan-
tic coast does not fall short of forty three willion dollars, of
whicelt the annual value of the deep sea fisheries daes not reach
one-fifth part, the other four-fifths being the income of shell fish,
oil il fish guano industries, and coastal fresh fish industries.
These different fisheries are pursued with the ability and energy
which distinguish the American people, and with the enterprise
and capital they throw without stint into a promising field of in-
dustry  But the end of all this is clearly pointed out hy the offi-
cers emploved by the United States and the several States Govern-
ments to exanine into the causes of local decline, which has for
many vears been going on and is now infecting the whole coast.
The use of gigantic seincs. worked by steam power, gathering
evervthing within their vast embrace, can lead to but oue result,
and that is depletion.  Similarly the use of huge pnrse seines,
for taking menhaden and mackerel. olten destroy millions more
then can be utilized, and what is far worse, take the spawning
_tish in the spring. ) Four years since a Dominion officer &) drew
the attention of the Government ta the uso of purse seines for
catching mackerel, and suggestesl the prohibition of the taking
of spawning fish. Thz employment of pursc seines on such an
enormous scale as is done by the American fishermen is, to use
Professor Baird's apt simile, before quoted, (page «xiii.) ¢ taking
the lsrd out of the bucket with such huge scoops that there will
be soon noue to take.” But the use of purse seines in taking
mackerel in the spring is doing a donble injury. At this season
of the year the schools are “taking up their line of march at suc-
cessive epochs,” 31 according to temperature, and approaching
the coast to spawn. It is the boast of the American fisherman
that he can begin in spring in Virginian waters and follow up
the approaching schools all along the coust to the Gulf of St.
Lawrence and the Bay of Chaleur, and take with his purse scines
the fish about to spawn ; and it was Professor Baird's privilege
in 1872 to expose—using his own words—¢ all the evils follow-
ing in the train of snch thoughtless destruction, precisely equiva-
lent to killing oft all the mature hens in a farm-yvard before they

1. See page S8 for a notice of the great destruetion of immatare mack-
etel Ly the Seine.

2, Mr Whiteaves--* Notes un the Marine Fisheries,” page 193 : Sessional
Papers. Xo. 4, 1873

3. See L. S Commissinner of Fish and Fisheries description of the sue-
cessive spring mareh of the herring, shad, alewife and salmon, page Nxx..
Report for 1871-73.
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have laid their cggs, and then expecting to have the stack con-
tinued indefinitely.” “ As well might the farmer expect to keep
up his supply of wheat year by vear, while he consumed all'his
-grain, reserving none for seed, and withont the possikility of
.obtaining it from any other source.” (Page xxx., Report for
1871-72.) :

135. ‘The recently celebrated Georges’ Cod and Halibnt
Fishery is no exception to the rule of depletion. As a fishing
ground, the George's Shoals are but of yesterday. It does’
not embrace in its history as a business enterprise, a greater
number of decades than the cod fisheries of Belle Isle, Canso
and  the Grand® Banks comprehend of centuries. Its
beginning dates from the close of the generation just passed
away. It is not much more than thirty or forty years old, and
i the first few years of its existence halibut formed the chief
catch 7 It is not improbable that the cause of the increasing
wealth of cod fish on Genrge's Shoals after the vear 1348 arose
from the destruction of the halibut, which gave the cod a better
.chance. . With the decline of the halibat the cod have increased,
and so has the winter fishing fleet.  In 1846 this flect com-
prised but twenty-nine vessels ; in 1873 two hundred and fifty
sail were engaged in the business, but the returns compared
with those from the Grand Banks are very small. The average
valnntion of the fiect now engaged in the George's winter fish-
ory is $6,000.  “LThe trips brought in during the best part of
the season will average %7,00, and stocks of from $1,500 to
§2,000 are uot unfrequent, while the Grand Bank Fishery,
comparitively a new branch of business, often discounts from
53,000 to 84,000 on « single trip.”

136. ‘The George's Fishery is pursueid at fearful risks,
(page v.) Ninety-three vessels and 708 lives lost in 42 vears,
in one isolated branch of fishing industry, is a sad but speaking
record.  The loss of life and property on George's Fishing
Shoals is upwards of one half of the entire loss of the fishing
industry of the port of Gloucesters The Shoals aie ninety sea
miles from the nearest land.  February, March and April are
the chicf fishing months, and at the best it is an industry pur-
sued under great difficulties, privations and risks. &)

F. » Fizsherman®s Memorial and [and-Boaok” George 1L Proeter, Glonees-
ter, 18733,

2 Ehid pags 70,

3. ¢ Inanuther place, in these pyges, interesting partiecalazs in printion to
this tishery way he found, and wmoang the statistics of the hnsiness the wind
will ebwell with painfil emations upon the jist of those who have founed in
it a watery gimve, and alsa an aakanown end 5 for no tildings ever came Srom
the missing Georges fishermen,  An annsnl shaenee gives riee to farful ape
prelien<ions, and ansion s feiends at e wateh Drom the hills in ag- nizing
auspense for the returning sail s but nothing comes save the monn of 1he sey
which sounds their raguizin. None bat the stoutest henvis will hrave the
previls and bipdsaips of suel an cployens, or of the dangerons twlslish-
ime on Grand Bank s and the monrzinl jesees, with all their sl conse-
quences, eonstitute 4 serious diawhack apon the etherwise happy prosperity
of the fisheries of Gloucester.™~-* The Fisheries of Gloncester”

e Natwithstanding the large munber of men from this town (Glaucester,
Masa )y who sepved in e nrmy aned navy daving the rebiellion, the ess of life
Feom the easnaltios of war were far loss than the los-es at sea for the same
pevivd of time. There ware twa lamedred and eighty-two lives lost jn the
H-hing business from this part diving the four yenrs of the wer, while the
teenrd of those who have been killed, or lied in the serviee, is less than
half that number, 1t thes appears that onr town snffered mare from the
prils of the aeean than tie mvages of war--a fner which woulld hardly he

erediter] din] not the statisties prove it
. - - L - - [ 4 L) L @& . » L

* These perils have made of Georges 2 vast bavial gronnd, where the
tomes of the fishermen are moved with the ehanging tide, o le hayied far
heneath the anuls of her trencherons shaals, A vast septilelire, swallowing
W many i young ar in the pride of his youth, many a middle-aged toiler,
apon whese earnings u loving fumily avere dependent. and many an ggzed
unte, whuse voyage of life, a1 best, woubl lntve continnet] but a. few yoenrs
Eonger.” -5 Frherma's Meanocral anld Record Book”
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: With such a record of sorrow and suffering as the
history of the George's Cod and Halibut Fishery presents, it is
not surprising that strenuous efforts should have been made to
secure an equal partnership in the fishing grounds of British
America, with their freedom from unusual risk, their proximity
to safe harbours and an abundance of bait always on hand, if
means are taken to secure and preserve it. The extracts given
in the footnotes painfully but truthfully express the feelings of
those who have anything to do with the perils and risks insepar-
able from the daily life of the George's Fishermen.

THE OBJECT OF DIFFERENT FISHERIES IN THE UNITED STATES.
137.  The pursuit of those fisheries which affect the bait
supply in the United States waters is not so much an industry
which has for its objeci the procuring of food for home con-
sumption or export, as an aild to agriculture and manufactures
wholly uncunnected with the calling of a fisherman,

In carrying out this objeet, the Cod and Mackerel fisheries
as a source of foud, are of less importance than the Menhaden
fishery as a sourge of oil and tish guano, or the Herring fish-
ery as a source of fresh food, fish oil and guano, hat as one
is dependant upon the other, the destruction of the supplies
furnished by the Menhaden and the Herving, destroys the ac-
cessible supply of the class of fishes nourished by them.

The cold water sea area subtending the coasts of the
United States is quite insutlicient to supply the demands of
the agriculturist, the manufacturer and the fishermen, and in
relation to the cold water commereial fishes, the interests of
the fishermen arve saerificed to those of more powerful indus-
trics represented by agriculture and manufactures. Animal
oil is essential to many manufacturing processes, artifieial *
mantire is necessary for worn out soils, and these are sup-
plicd by the coastal waters of the United States, the fishing
interests looking to the coastal waters of British America to
recoup them for the sacritice of the original wealth of their
seas in the products which were formerly so abundant there.
The international legislation, which is now heing concurred in
by the English and Norwegian Governments, for the protec-
tion of the Harp Seal, is not based upon a humane “ Preven-
tion of Cruelty to Animals,” but upon the wants of the jute
wanufacturers, who are dependant upon animal oil for the
carrying out of one of the processes involved in their industry.
In the United States the lumberer and the manufacturer
unwittingly initiated the rum of the New' England Cod
fisheries ; the manufacturers of artificial manure and fish
oils are extending this evil in a totally different Jirection,
and, in pary, nullifying the etforts made to restore the coastal
waters to their original wealth of cold water fish,

Just as the lumberer has destroyed the anadromons species,
with the cHeet so well described by the United States Com-
missioner of Fish and Fisheries, so are the ‘fish guano’ and fish
oil manufacturers enriching themselves, not only at the expense
of the Menhaden and Herring, hut of the other species which
depend on these for food, whether in the form of the adult fish
or as spawn or fry.  The industry is,as were, but of yesterday,
nevertheless, it has already reached gigantic proportions, and
employs an amount of eapital and labour hearing no incon-
siderable ratio to that employed in the deep sea tisheries.  The
trade is extending to foreign countries and exports of fish
guano have already been made from ports in Maine, U It can
not he said that this has no bearing upon the value of the

I. Report of the Commissioner of Agricultuve, 1875,
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concession made to the United States of the freedom of our
coastal waters and the liberty to occupy the strand to take fish.
If it makes the United States Fishing Industry in British
American waters profitable, and at the same time permits the
fish oil and fish guano manufacturers to pursue an eminently
-remunerative business, the value of the concession on this
ground alone wust be enormous. -

The forbidding of the introduction of seal oil, although it
is a product of the sea, because the creature yielding it is not
technically a fish, shows the importance attached to animal oil
from whatever source derived, and may-be regarded as an index
of the value assigned to the cfficient protection of the fish oil
industry.

Tnr Mexuaney Ixpusrry.

138. The following table shows the condition of the men-
haden fish oil and guano trude, [!} as represented by one Asso-
ciation. namely, *¢The United States Menhaden Oil and Guano
Association.”

: Year. Fish caught in barrels.
873 it e 1,198,100
1874, e, 1,478,034

S S I . Y L 1)

Tons of Guano manufactured.

T e e eieeaeeee 036,299
. U 1) K
1875..... P T X 11225
0il made—in gallons.
1878t e eeeieies cieieieeeneien. 2,214,800
1874 itietie et e ae e aeea.. 5,872,887
. ceriieeeneen., 2,681,484
R 1874, 1875.
Factories. o cvvvenvne... 64 60
Men employed. ........ 2438 2643
Sailing Vessels.......... =~ 283 304
SICAMErs. . oo ceveanns 25 39

Capitai invested. .. ... . .52,500,000 £2,650,000

It is not the fishermen wkha alone diminish the value of the
waters of the United States as food prutducers, it is the agricul-
turist, the manufacturer, and the lumberer. If the supplies di-
rectly or indircetly atforded by British American coastal fisheric:
were suddenly annthilated, the effect of the enquiries instituted
under the dircetion of rthe United States Commissioner of Fish
and Fisheries, would be at once diverted against the Tish Oil
and Fish Guano manufacturers, as well as the lumbering and
other interests, which have so diminish :d the anadromous species,
and destroyed the Cod Fisheries on the New England coast.
What with the ravages of the blue fish and the demunds of' the
Industrial interests named, the drain upon the United States
waters is far beyond the natural resources of the limited area in
which the Cod, the Hake, the Halibut and other deep sea fish
are sought. [lence recourse must be had to British American
waters, or the open sea remote from the consts of the United
States, and bait must be obtained to secure remunerative fares.
Without this hait, the fishery would be commercially impossible,.
with it, it becomes not only remunerative but permits those
special fisheries which™ have fish oil and fish guano as their
object, to go on without that legislative interference which would
otherwise be invoked by a powerful interest contemplating
impending ruin and discerning its cause

V. Report of the Commissioner of -Agpriculture. 1875, Sew aleu the Re-
ports of the * United States Menhaden Ol and (inans Associntion,”
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- Tue INTERESTS SUBSERVED BY THE UNITED STATES FISHERIES,

189. It appears from preceding paragraphs that the num.
erous interests which the United States have to succor and sus-
tain are :— _

First,—~Those of the fishermen, whose object is to obtain
deep sea fish for food as a commereial product, and who, in con-
sequence of the insufficient und unproductive sea area adjacent
to their own coasts, are compelled to seek their fires in distant
waters, and their supply of suitable bait from foreign coasts.

Second,~—Those of the fish oil and fish guano manufactur-
ers, who supply the imperative demauds of the agriculturist and
of the industries to which animal oil is a necessity.

Third,—~Those of the lumberer and manufacturer, whose
operations involve to a considerable extent the destruction of
the anadromous spacies of fish.

Fourth,~—Thosc .of the shell fish Industries and the winter
fisheries south of the 89th parallcl, which ave closed to British
American fishermen, aud whose privileged enjoyment by United
States fishermen makes their summer fishery in northern waters,
possible as a commercial enterprise.

Fifth,~Those of the State, which call for aid to maintain
the present status, and resist the gradual decline, of that por-
tion of the commercial marine which is sustained by the deep
sea and coastal fisheries. '

The object and effect of one part of the fishery clauses of
the Lreaty of Washington, are to concede to the United States
those privileges and opportunities which are best fitted to extend
this succour and sustaining power to the several interests named.
These are embodied in the concession of the use of the strand and
the enjoyment of an equal participation in the strand fisheries ;
also, in the concession which secures the enjoyment of the
cuastal fisheries, and the economical prosecution of the decp
sea fisheries, with the means provided by the use of the strand

and the strand fisheries, together with bait procured in coastal
waters.

The first and tifth of the interest specified are dependant
upon foreign scas for their maintenance. The cold water sea
" area confronting the United States is altogether insufficient to
support the great deep sea industry which must be sustained.
The fishing gound for Cod and its tribe, Halibut and Herring,
are very limited and local in United States waters, or in
waters off United States consts.  But as has heen shown on
pages 19 to 23, the entire British American coast line from the
Moravian Missionary Station at Hebron to Cape Sablein Nova
Seotin, and all around the Island of Newfoundland, is one con-
tinous fishing ground for Coll.  On pages 52 to 62 it is also
. akown, that with the exceeption of the northern portions of the
Labrador, it is one continuous fishing ground for Herring. It
is also a eontinuous strand fishery, exeept when the shore is
steep-to, along this entive coast line, whieh in length is more
than double the distanee across the Atlantie Latween New-
foundland and Liverpool.  For the purposes of a strand fish-
ery and the proeuring of bait in all its forms during different
scasons, the entire length of available coast line, may in-
clude all indentations, and these will swell its aguregate length
to considerably more than double the distance between Hali-
fux and San Franeiseo, or more than equal to the space which
separates New York from Constantinople,

It is shown also on pages 29 to 32 that the greater portion
of the waters washing this coast line, or xubtending it, is the
spawning ground of the Cod, and on page 52 it is also shown
that much of it is the spawning ground of the Herring.  From
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the manner in whieh the Cod tribe and the Flat Fish oribe
spawn, there can he no douby that the Labrador enrrent.
which is pressed on the coasts of Novthern Ameriea, by the
ratation of the earth, insinuates itsclf into every inlet and bay,,
andd s freighted with the fish ova of those species whose spa\;'n
tloats so that during the severnl spawning seasems it brings down
with its eurrent a continuous stream of ova, not only from ac-
ressible fishing grounds, but also from ofi=shore sea areas when
it is more than probable nmnerous <chools of fish spawn in
ontside waters,

The fishermen of the United States affect-to consider the
ordinary methods of line fishing as belonging to an obsolete
period, and deservedly relinquished for the superior and more
effectual trawl or bultow. TProfessor Baird.has well exposed
the amazing folly of killing the spawning fish, and the abundant
testimony introdnced in the chapter on “TI'he Cod ™ shows how
largely spawning fish are taken by the trawl or bultow system.
It may be an improvement in catching the fish, but it ruins
the schoals, when nsed during their spawning season. Tt islike
the traps on the New England coast ; enormous quantities of
fish are taken by these cngines of destruction, but these, jointly
with the barring of the rivers, have ruined the cod fisheries.
It resembles the use of purse scines for taking Mackerel
in the spring  All that period of the year they not only
encircle and destroy innumerable spawning fish, but also
vast quantities of imimature tish and reduce the schonls to
such un extent that a rapid diminntion must follow. No
one can rebel agninst the laws of mnature without injuring
natnre’s gifts, and to destroy the breeding fish is surely against
the laws of nature and common sense. because, for the sake of
present gain, it cuts off futnre supply. The causes which in
1870 led the United States Government to appoint “ one person
of proved scientific and practical acquaintance with the fishes of
the coast, to be Commissioner of Fish and Fisheries,” were sufli-
ciently stated in the preamble to the “ jeint resolution for the
protection and preservation of the food-fishes of the coast of
the United States,”” which becime law on the 9th Febroary,
1871. ‘The preamble states:—* Wheress it is asserted that the
most valuable food-fishes of the coast and the lakes of the i
United States are rapidly diminishing in numbers, to the public
injury, and so as materially to affeet the interests of trade and -
commerce :—Therefore,” &c. ‘Lhe results of the enquiry are
stated in the general summary of results given on page xxxviii.
of the Report of the Commissioner of Fish and Fisheries. It
will suffice to give two of these conclusions :—

[. ©Theallezed decrease in the number of foad fishes in
these waters within the past few vears has been fully substan-
tiated.™

Il.  *The shore-fishes have heen decreasing during the past
twenty years, gradually at. first, but mnch more abraptly from
about the year 1863, the reduction by the year 1871 being so
great as entirely to prevent any successful summer fishing with
the hook and line, and leaving to the traps and pounds the bur-
den of supplying the markets.  This statement applies also, but
perhaps 1o a certain extent, to the blue-fish. ‘The decrease in
their numbers first manifested itself about ten years ago, and is .’
going on quite rapidly until now."” ’

A mode of tishing may become obsolere when it is super-
seded hy one that is better adapted to the end in view, but a
ruinous method is not a better method, although it may secure
temporary gain  The nse of fresh herring bhait in place of

1
]

A
t
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salted inenhaden bait, or of fresh herrings in place of salted

clams, is an improvement in the right direction.

Formerly, the so-called “slivers ™ of the menhaden, salted
down, were largely used as bait for cod and halibut, but the su-
perior cfficiency of fresh bait, and of bait packed in ice, has
thrown the salted menhaden *¢sliver” bait into disuse. [t
cannot be obtained in sufficient abundance, in a fresh state, for
the George’s winter cod fishery, which begins in February, long
hefore the menhaden hive come from their winter quarters in
the deep water off the coast. It is to Newfoundland and New
Brunswick that the United States tishermen are indebted for
the bait which now makes their George’s and Bunk Fishery
profitable.

Tor Maxsen v wiien Laws 1o ReGuiaTe T Fisneries
ARE oBSERVED IN CANADA AND THE UNITED STATES.
140. It remains now to epitomize the extent and manner in

which the interests of the British American fishermen are aftect-

ed by the concession which opens this vast fishing ground, bait
ground and strand, to the energies and enterprize of the fisher-
men of the United States” Tt is needless to recapitulate what
has already been said about the probable change which will re-
sult in the special industry to which large numbers are now
devoted and limited (page xv.), or the reduction of muny of them
to the condition of mere purveyors of bait to their better equip-
ped and more fortunate rivals, (page 125) who have a certain mar-
ket for their fares as xoon as they reach their homes. It will
suffice to conclude with a quotation from the Report of Mr.

James W. Milner, addressed to Professor Baird, and publisher

in the Commissioners’ Report for 1874-75:

** The great reason for failure in the effect of Yishery laws
has not been their character, but the fact that they were not
enforced.  This kas been the almost universal history of the laws
except i Caxapa, Scaxmxavia and portions of Russta. It
has bean uotably so throughout the United States.” 1+

No comment is necessary on the foregoing brief exposition
of the vast difference which exists between the United States
and Canada in respect to the preservation of the Fisheries.
Coming from the source it does, it teaches a lesson: which cannot
he overlooked or forgotten. It is a distinct recognition that
necessary laws established by Governments tending to pre-
serve the Fisheries are respected by one class of men and often
disregurded by another.  The only conclusion which car flow
from this avowal, is, that by the Lreaty of Washington the
British American Fisheries are in future to be shared by raen of
great encrgy and resources, acknowledged force of character and
undaunted courage, but who are governed in the pursuit of
their calling, rather by the suggestions of their ow=a private
interests, than by laws which aim at securing the general zood.

1. Page 560--Report of the * U, S, Commissioners of Fish awl Fisheries,”
for 1873-75.
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