L~THE NATURAL, AND BCONOMICAL HISTORY OF THE AMER-
JCAN MENHADEN.

By G. BROWN GOODE,

A—INTRODUCTION.
1.—OBJECT OF TIE MEMOIR.
Previous memotrs in this series.

Wa}s‘ igmthe first report of the Commissjoner of Fish' and Fisheries,*

Dortant fIinenced the publication of a series of memoirs upon the im-

Work w shes of the United States. Professor Baird inaugarated the.
With two treatises from his own pen with the following titles:

I TaE Sour. Stenotomus argyrops, (Linn.) GilLt
II. THE BrumrisH. Pomatomus saltatriz, (Linn.) Gill}

iug?: v[:;(;sent. memoir iy the third of this series. The work of prepar-

BXhaustivea?SIgne‘-i to me in September, 1874, Ihave tried to make it

up to Janu’ ln'cludmg everything known about the subject, and statist.lcs

need furt;h:;-r) 1,1878. There are still, however, many questions which

the manaser; leldy, for th.e subjef:t is not at all well understood. I send

resume th Pt to the printer with reluctance, hoping at some time to.
8 study of the many unsolved problems.

5 The The commercial importance of the menhaden,
menhaden hag grown greatly in favor within & comparatively

short
ver;:;:ﬁ va%‘t:;enty'ﬁve years ago, and before, it was thought to be of
setts Bay, Lon I A few millions were taken every year in Massachu-
portion 0% th g Island Sound, a-nd. the bays of New Jersey. A small
calted i 1 03¢ were used for bait; a few barrels were occasionally
Quantitiog assachusett‘s to be exported to the West Indies. Large
lating the were plowed .lnto' the soil of the farms along the shore‘s, stimu.
ing it andcmps- for & time, but in the end filling the spil with oil, parch-
hive {) oo é{mlilng it unfit for tillage. Since that time manifold uses
For aun 18covered. As a bait-fish, this is found to excel all others,
caugh ¥ years.much.the greater share of all our mackerel have been
ught by its aid, while our cod and halibut fleet use it, rather than
" United States Commission of Fish and Fisberios. | —— :
(1’27:}]6 ] Condition of the Sea Figheries | of the | Soutlh CoalscP :EGNIAJVEJI&IESPIOS 1
aud 1872. | By | Spencer F. Baird, | Commissioner. | —— | With supplementary

Papers, | —_ 1 Washi . .
40 plg te[s " mips.uhxngMn. | Government Printing Office, | 1873, 8vo., pp. xlvii, 862,

Op. cit. :
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any other fish, when it can be procured. The Dominion mackerel fleet
buy it in'quantity, and its value has been thought an important element
in framing treaties between our government and that of Great Britain.
As a food resource it is found to have great possibilities. Many hun-
dreds of Dbarrels are sold, salted, in the West Indies, while thousands
of barrels are salted down every year for domestic use by families
living near the shore. In many sections the fresh fish are sold in the
market. Within five years has sprung up an important new industry,
which consists in packing these fish in oil, after the manner of sardines,
for home and foreign consumption. The discovery made by Mr. Good-
ale, that from these fish may Le extracted, for the cost of carefully boil-
ing them, a substance possessing all the properties of Liebig's © extract
of beef,” opens up a vast field for future development. AsS a food for
domestic animals, in the shape of ¢ fish meal,” there seems also to be a
broad opening. .Asa source of oil the menhaden is more important than
any other marine animal: its annual yield usually exceeds that of
the whale (from Awmerican fisheries) by about 200,000 gallons, in 1874
not falling far short of the aggregate of all the whale, seal, and cod
oil made in America. The refuse of the oil-factories supplies a material
of much value for manures: as a base for nitrogen it enters largely into
the composition of most of the manufactured fertilizers. The amount
of “ammonia? derived from this source in 1875 was estimated to be
equivalept to that contained in 60,000,000 pounds of guano from Peru,
the gold value of which would not be far from $1,920,000. In 1876 the
yield of the menhaden fishery was more than twice that of any other
carried on by the fishermen of the United States. In the value of its
products it was surpassed only by the cod and mackerel fisheries.*
Imperfect information regarding the species.

3. At the time of beginning the investigation, the results of which
are partially detailed in this memoir, comparatively little was known
about the menhaden. The species had been described or referred
to in most of thé books on the ichthyology of North Ameriea, and in

* Tho following table of estimates shows in a general way the relative values of the
fisheries in 1876

o i Yield in
Fisherios, pounds. Valao

Menhnden B0 U1 o R N 462, 000, (00 $1, 657, 190
Cod flsbery . . .. 215, 000, 000 4,625, 540
Mnckcrcl ﬂnhery 49, 000, 000 2,375,262
Fisberics of the ;éreut Takes (1372] 32, 250, 000 1, €00, 000
Salmon fishery of Columbia River.. 30, 000, 000 , 500, 000
Halibut fishory .. 22, 000, €00 1, 546,240
Shad fishery (ostimate) . ..| 20,000,000 1,000, 000
Scap fishery ....coaoon .. .. 7,760, 000 504, 400
Bluefish A8bory...o..oe.. . L0l T 7, 068, 000 494, 000
Swordfish ﬁshory ..... 1, 500, 000 165, 000
Borito flabery ... .. 2, 200, 000 143, 000

aeteaguo fishery. 1, 800, 000 138, 200

Flounders tishery 1, 827, 000 109, 620
Herring fishery (partly in British waters) 27, 933, 500 507,971
‘Whale fishory 2, 850, 000
Qyster fishery 25, 000, 000
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Some of the general ichthyological treatises. Mitchill, Storer, and Del';a‘.si'
had given imp(;rfect figures. Allusions were made to its economica:

Value by some of the books mentioned, and in agricultural and statis-
tical works Occasional reference had been made to its impor.tapce as &
manure. Up to the present day the reports of the Qommxssmner of
Agriculture have barely referred to the existence of this source of fer-
tilizing mtarjay, Many persons engaged in fishing or manufacturing
bad a Comprehensive knowledge of some parts of its history, but these.
bad never been written or priuted. There was no adequate account of
this figh accessiblo to the student. Recognizing the necessity of supply-

ing thig Need, the Commissioner of Fisheries chose this species as the
16Xt to be studied, |

2.—MEANS USED TO GATHER INFORMATION.

4. A circular was issued, December 20, 1873, requesting mformat;.mn
2Pon many points in the history of the menhaden, and propounding
fifty.eight Questions for the guidance of those disposed to aid in the
Investigation, » This was distributed to manufacturers, ishermen, and
all known to be interested in the fisheries. Through tl{e courtesy of the
Sebretary of the Treasury and the Chairman of the Light-House Board
1t was also Sent to all collectors of customs and light-house keepers on the
Atlantie and Gulf of Mexico. A second edition of this circular was
18sued in 1874, .

5. Personal letters have been addressed to nearly all the intelhggnt‘
Tespondents to the circular, and to many others, asking information
pon uncertaip points, )

6. The attention of the marine branch of the Fish Commission I%as
for four Seasons been especially directed to the menhaden, especially with
a view to learning about its food and its habits of spawning.

3.—SOURCES OF INFORMATION,

T At the beginning of this work Professor Baird gave me five or six
Pages of cloge

ly-written manuscript containing his own observations
1nade during five or gix summers on the coast of New England. These
have beep of the greatest importance, and my own work has been little
Inore than thgy of expanding and carrying out the suggestions there
ade. I have alg, made use of notes made by Professors Smith and

Verrill, anq by Mr. Vinal N, Edwards, and the testimony taken by Pro-
fessor Baird, in 1872,

Personal observations and aid of individuals,

. 8- While with the Commission at Eastport, Me.,in 1872; Portland, Me.,
in 1873.

i at Noank, Conn., in 1874; at Wood’s Holl, Mass., in 1875; and
at Salem, Mass., and Halifax, Nova Scotia, in 1877, I used every oppor-
bunity go Study this fish. I have also had opportunities of observing it
at the mouth of the Saint Johu’s River, Florida; in the Potomac, at sev-

* This circular is reproduced in Appendix A.




4 REPORT OF COMMISSIONER OF FISH AND FISHERIES.

eral of the fisheries; at Greenport, N. Y., and Provincetown, Mass. In
Qctober, 1877, I visited Mr. H. L. Dudley, at his works on Pine Island,
Connecticut, and there had an excellent opportunity of observing the
operations of an oil and guano factory. A similar opportunity was
afforded me by the officers of the Pacific Guano Company at Wood’s Holl.
Here I was enabled, by the aid of Mr. Herbert Gill, stenographer, to
obtain very full statistics.

In addition to the circulars, over two hundred personal letters have
been written. In almost every case full and satisfactory replies were
received. The tollowing gentlemen have been particularly obliging:—

Mr. H, L. Dudley, Secretary of United States Menhaden Oil and
Guano Association, New Haven, Conn.; Mr. D. T. Church, Tiverton, R.
1; Prof. C. A. Goessman, Massachusetts Agricultural College, Amherst,
Mass.; Mr. E. H. Jenking, Connecticut Agricultural Experiment Station,
New Haven, Conn.; Hon. S. L. Goodale, Saco, Me.; Mr. E. G. Blackford,
New York City ; Mr. Barnet Phillips, New York City ; Mr. W. O. Alli-
son and Mr. Jasper Pryer, New York City.

I am also under obligation to Prof. W. O. Atwater, of Wesleyan Uni-
versity, who has written the portion relating to agriculture; to Mr. H.
L. Dudley, for advice aud criticism ; and to Mr. Herbert A. Gill of the
Smithsonian Institution, Mr. William Jameson, and Mr. Walter P.
Stoddard, of Wesleyan University, for aid in preparing the manuscripts
for the press. My associate, Dr. T. H. Bean, has worked with me in
studying the specific characters of the two species of - Brevoortia. The
drawings are by Mr. J. H. Emerton, of Salem, and Mr. H. L. Todd, of
Washington. Electrotypes have been obtained from the “American
Agriculturist,” from George W. Miles & Co., the American Sardine Com.
pany, and the Pacific Guano Company.

Responses to the cirveular of inquiry.

9. The circular of inquiry elicited responses from the correspondents
named below, in Appendix B, most of which were carefully prepared, and
in many cases give the results of years of observation, In Appendix
N will be found these responses in full.

Published accounts of the species.

10. In discussing the history of the name and classification of the
Brevoortia tyrannus and its allies, allusion is made to various books,
and so incidentally under other heads. In Appendix C will be found a
complete bibliography of the subject, containing about one hundred
and forty eitations. Many of these authorities have been quoted in the
text. Some of the most important descriptions have been reproduced
in° Appendix D.

Most of the work on this report was done in the winter of 1874-'75,
Since that time two pamphlets have been published, containing very
valuable contributions to tife knowledge of the menhaden. Irom these



HISTORY OF THE AMERICAN' MENHADEN. 5

Lhave derived much information and have quoted freely. The first
Was the report of Messrs. Boardman and Atkins.*  The most recent
Coptribution is that prepared.by Mr. Luther Maddocks, under the au-
Sbices of the Maine association.t This is a most interesting little essay,
€8pecially valuable for the complete statistics of fisheries and manufac-
tures i Maine, and the account of the relations of the fisheries to the
ﬁShermen, the shore population, and the property of the adjoining towns.

The collections of the United States National Museum.

11, The collections of the Fish Commission, deposited in the National
.‘Useum, contain over one hundred bottles of menhaden in alcohol,
"‘_chl,ding probably over one thounsand specimens, from many localities,
With photographs and casts. A list of these is given in Appendix E.

There is also a model of the menhaden fishing steamer ¢ Leonard

rightman” with seine-boats (No. 25824, Ethn. Cat.), made by Joseph

‘}Wler, of Bristol, Me. ; models of the Cape Ann seine-boat (No. 25800),
With fittings, and the Cape Ann seining-dory (No. 25827), from Higgins
And Gifford, of Gloucester; a full series of ¢ fittings” for seine-boats,
?nullufactured by Wilcox and Crittenden, of Middletown, Conu., includ-
g ¢ cleats ” (No. 25177), “ steering rowlocks with stern-sockets” (Nos.
,25113—’14), “ oar-holders ” of 0ld and new models (Nos. 26171-'72), ¢ davit-
“2“ ” (No. 25166), ¢ tow-iron” (No. 25167), and “tow link and hook”
(Ro, 25168); a pump box and haft for seine-boat (No. 29499) from
Andrew Kennedy, of Provincetown. The Pacific Guano Company is
Tepresented by a large model of their works, the same which was ex-

Ibited in their pavilion at the Exposition grounds in Philadelphia, and
ore is a very satisfactory model of the oil factory of Joseph Church
& Co., at Bristol, Me. (No. 26899), made by Joseph Lawler.

4.—~SOURCES OF ERROR WHICH HAVE BEEN SHUNNED.
The difficulty of obtaining exact information.

12. It has been necessary to make allowances for many inaccuracies
Of statement on the part of our correspondents. Sowme of them, having

A;zThe | Menbaden and Herring Fisheries | of Maine | as sources of fertilization. |.
o €port made to the Maine Board of Agriculture | By Samuecl L. Boardman, Secretm‘y.
the Board | and | Charles G. Atisins, formerly Fish Commissioner of Maine, | 8vo.

815, pp. 67, ‘

o oder direction of the Maine Board of Agriculture, Mr. Samuel L. Boardman, its
Gfetm-y, visited in 1874 and 1875 nearly all the manufacturing establishments in
8lne, thoroughly investigating their operations. The account of the agricultural

Uses of figh is the most com plote which has yet been published (pp. 34-67). Mr. Charles
'Atlfins, formerly commissioner of fisheries for the State of Maine, and for several

Years iy charge of the salmon-hatching establishment at Bucksport, contributed o very
Crough study of the habits of the fish (pp. 1-33). - ’

ti;;l;he Men}mden fishery of Mu.im‘a | with statistical and historical details | its | rela-

»rod to Agriculture | and as a | direct sourco of buman food | —— | New processes,

anq ‘(‘;ts, and discoveries | —— | Published by the | Association of the Menhaden Oil

1878 uano Menufacturers of Maine | Press of B. Thurston & Company, Portland,

- 8vo, p, 46, 4 cuts.
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been unable to obtain exact information, have ventured to guess at
what they did not really know from experience. I do not think that
there has been intentional misrepresentation or any effort to withhold
information. There being no ulterior object, such as future legislation,
in collecting this information, there has been no temptation to con-
cealment ; still the testimony has been partly that of interested persons.
The most fair and honorable men, however careful may be their obser-
vations, are involuntarily influenced by preconceived opinions or by
considerations of personal interest, and, even if it were possible to secure
unprejudiced opinions, these necessarily would express only part of the
truth. Then, too, the movements of fishes are so capricious, the oppor-
tunities of observation so few and so imperfect, that satisfactory results
can, in most cases, be reached only after years of constant study.

Prejudices and superstitions.

13. Some curious prejudices and fancies have been encountered among
the fishermen. These refer chiefly to the time and manner of spawning,
the character of the eggs, the nature of their food, and the relation of
the fish to its peculiar parasite.

. Inaceuracies of observation and statement.

14. There has been some difficulty in eliminating unreliable data from
the great mass of facts contributed by correspondents. This, however,
has not been so great as was apprehended at the beginning of the work,
since a . knowledge of the beliefs and traditions current among sea-
faring men renders it easy to detect many of the errors at once. The
concurrent testimony of a number of reliable correspondents has been
thought sufficient to establish points in question: when possible, these
have been investigated personally, to render their establishment doubly
certain, A large proportion of the communications received have evi-
dently been prepared with mueh care. It is believed that many facts
bitherto unrecorded have been brought to light by this investigation.
All communications are given in full in Appendix N. This bas been
done both to show the character of the testimony upon which this his-
tory has been founded, and to put upon record many facts which, while
not directly connected with the subject under consideration, are never-
theless of value to the student of the fisheries.

B.-~THE NAMES OF THE MENHADEN.
5, —~POPULAR NAMES,

Local names and usages.

15. Brevoortia t'yrannus bas at least thirty distinct popular names, most
of them limited in application within narrow geographical boundaries?
To this circumstance may be attributed the prevailing ignorance regard-
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ing its habits and migrations, which has perbapsprevented the more ex-
tensive utilization of this fish, particularly in the Southern States. It ac-
Cpunts for the extraordinary blunder of the compilers of the fishery sta-
tistics of the census of the United States for 1870, in which the oils pro-
duced from the whitefish of the great lakes (Coregonus albus) and the
Whitefish of Connecticut are classed as identical, a blunder which is
followed by a number of others of the same chfmracter and quite as
Cértain to mislead. The diserepancy of local names also enables us to
Understand how the extensive manufacturing interests and fisheries
Connected with this fish have gradually sprung up, little noticed save
by those directly interested in the business.

The geographical distribution of the popular names.

16. In Maine and Massachusetts the name “ pogy ” is almost univer-
8ally in use, though in the vicinity of Cape Ann it is partially replaced
by “hard.head” and ¢hard-head shad.” The name “mevhaden? is exclu-
Bively applied in Southern Massachusetts, the Vineyard Sound, Buzzard’s

ay, and Narragansett Bay, where it appears to have originated. From
the eastern boundary of Connecticut to the mouth of-the Connecticut
River the name « bony-fish ” predominates, while in the western part of
the State the species is usually known as the ¢ white fish.” In the waters
of New York the usage of two centuries is in favor of * mossbunker,” a
Rame which also holds throughout New Jersey. In Delaware Bay, the
POtomao, and Chesapeake Bay other variations are found in ¢ alewife ”
and “preentsil.” Virginia gives uis* bug-fish” in its various forms, while
in North Carolina we first meet the name of fat- back,” which is more
Or less prevalent as far south as the Saint John’s River, Florida. In all
the Southern States, especially in the vicinity of Beaufort, N. C., the
‘Dames ¢ yellow-tail” and ¢ yellow-tailed shad” are occasionally heard

am informed that in the Indian River, Florida, the fish is occasmnally
Called the ¢ shiner” and the “ Lerring.” ‘

17. The followin g table gives the usage at a numbex\ of points on the
Coast chosen to exhibit most clearly the geographieal distribution of
the Dopular names of Brevoortia tyrannus :

Pasﬂamaquoddy Bay, Mo . ...... Pogy ; Bony-fish.

Casting, Me . .oovuvevenrnnnn. Pogy ; Menhaden.

Belagt, Mo «ovovreeenenannn .. Pogy.

Brooklm Me.....oev ... .v .o - Pogy

Cranberry Isles, Me .. ...... .... Pogy.

b‘Jll'gentwme, Me . ....coeevennen Pogy.

Matinicus Rock, Me. . ...... ....Pogy; Porgie; Menhaden.
ew Harbor, Me. . .' —eeeraenns Menhaden.

Manhegin Island, Mo ..........Pogy.
Pamariscotta, Me.....c........Pogy; Mossbunker,
Maguid, M@ .oeeeer on.- .....Pogy ; Menhaden.
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Muscongus, Me ...c..oaeeen.. ..Pogy; Menhaden.
Boothbay, Me ......cccrevnan.. Pogy; Menhaden.

Bristol, Me oevveeiiiieieannnan Pogy; Menbaden.

Round Pond, Me.......c....... Pogy.

Waldoboro’, Me....c.vuvuuncnn. Pogy.

Pond Island, Me.......c........ Pogy; Menhaden.
Portland, Me ..c.oennnoool. ..., Pogy.

Pine Point, Me ................ Pogy.

Portsmouth, N. H ..._... e Pogy.

Rockport, Mass ........c...... Pogy ; Menhaden.
Gloucester, Mass ..............Pogy; Porgie; Menhaden; Hardhead.
Salem, Mass. ..... deearanaaaeas Pogy; Hardhead.
Marblehead, Mass ............. Hardhead ; Pogy; Menhaden,
Swampscott, Mass . ............ Pogy; Menhaden.
Plymouth, Mass.......c.cuvunn Pogy; Menhaden.
Wellfleet, Mass c.cvveeeicenn... Pogy; Hardhead.

Truro, Mass ccovvveiinrinaaen . Pogy.

Provincetown, Mass............ Pogy; Menhaden.
Chatham, Mass . .............. Pogy ; Menliaden.
Hyannis, Mass ...... traseasaan Pogy; Menhaden.
Nantucket, Mass. ....ooevnanenn Pogy ; Poggie; Menhaden.
Edgartown, Mass .....c.ecuene. Menhaden.

North Tisbury, Mass ........... Menhaden,

Woods Holl, Mass - ............ Menhaden.

New Bedford, Mags ............ Menhaden.

Tivertoly R . L.ceveeotiaii... Menhaden.

Newport, Ro L. cevenvinneeana . Menhaden ; Mossbunker.

New Shoreham, R. 1., (Block IsPd)Menhaden.
Point Judith, R. I..............Menhaden.

Watch Hill, R.I....uotvenan... Bony-fish.

Stonington, Conn ........... ..Bony-fish.
Mystic,Conn ..eovervenarann... Bony-fish.

Noank, Conn .......... .......Bony-fish.

New London, Conn.....e....... Bony-fish.

Groton, Conn ..... e ehaaeeaans Bony-fish.

Lyme, Conn . cooveevecncnnanne Bony-fish.

Saybrook, Conn.......ceemunen. Bony-fisk ; White-fish
Westbrook, Conn +.........u--. White-fish.

Guilford, Conn ...... eweesss-.. White-fish,

New Haven, Conn..... Cemenoan . White-fishs Menhaden.
Milford, Conn........... o-vvn.. White-fish ; Menhaden.
Stratford, Conn................ ‘White-fish ; Menhaden; Bunker.
Bridgeport, Conn .............. White-fish.

Norwalk, Conn ................ White-fish.

Montaunlk Point, N. Y........... Bony-fish,

Napeague, N. Y..ocunen... + »-..Bony-fish,
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Jamesport, N Y. e e eeeneennnnnn Mossbunker ; Menhaden.

Sag Harbor, N. Y..oovveunnenns Mossbunker,

New York City and vicinity. ... Mossbunker.

Port Monmouth, N. J ....... ...Mossbunker.

Tuckerton, N.J ...... .. e Mossbuuker.

Atlantic City, NoJ cevueeeannns Mossbunker.

Somers Point, N.J ..eeeeennn.. Mossbunker.

Cape May, NoJ.oeveraennnnnnns Bony-fish.

Bombay Hook, Del ...cven..... Mossbunker ; Oldwife; Bug-fish.
Mispillion River, Delaware...... Old-wife.

Aurice River .......eeeaceenns Mossbunker ; Old-wife Chebog.
Hog Island. .. oevecevarannnne. Mossbunker; Ell-wife,
Tangier Sound, Maryland ...... Alewife,

Pocomoke Sound, Maryland ....Alewife.
Marlboro’, Md.......... ceecenes Alewife,
Nanjemoy, Md..oooveverennnane Alewife.
Point Lookout....eereenv.....Alowife.
Apateague Island, Va ... ...... Alewife,
Washington, D. O......... .....Alewife ; Bug-fish.

otomac River....ceocvenvenns Alewife; Bug-fish; Greentail.
York River, Va ......... v Alewife; Bug-head.
1faﬁpahannock River, Virginia..Old-wife ; Wife; Bug-head.
Cape Henry, Virginia .......... Alewife; Bony-fish.

Edenton, N.O.oouveeeeenvnnnnns Bug-fish.
Oape Hatteras .ooevveeeenenn.- Fat-back ; Menhaden.
Beaufort, OIS PR —eaee .Fat-back; Yellow-tail shad.
Body's Island, N. O ............ Fat-back.
ort Macon, N. O-evvnnnvnnnnn. Fat-back.
Oh.arleston, .0 ieiivinannans Menhaden ;. Mossbunker.
Safﬂt Mary’s, Gaeovaecevnrnnnn. Menhaden.
Saing John’s River, Florida ..... Menhaden ; Mossbugker ; Fat-back.

Discrepancics in the popular names.

18. These numes are not separated in their distribution by sharply-
Uefined boundaries. Still, as a glance at the table will show, the Labitat,
If that term may be legitimately used, of each local eppellation appears
to be clearly marked. Where there is a discrepancy it can usually be
€xplained. TFor instance, the general use ot the name “menhaden” in

© vicinity of Boothbay, Me., is due to the presence of a large number
of f_iShermen and laborers from Rhode Island who carry on the oil-fac-
tories iy that region. In the same way the name ¢ bony-.fish ” has been
Daturalized at Montank Point and Napeague, N. Y., The factories in

at Deighborhood are owned by firms in Eastern Connecticut, and the
Onecticut « bony-fish fleet” has a favorite cruising ground in the
Waters of Enstern Long Island. The names “menbaden” and ¢ moss-
Unker” haye been introduced into Ilorida by northern fishermen, who



10 REPORT OF COMMISSIONER OF FISH AND FISHERIES.

prosecute the winter shad fisheries on the Saint John’s, and these same
names are more or less familiar all along the coast wherever the north-
ern coasters and fishing vessels are known.

The name preferable for adoption.

19. The adoption of some one suitable name for popular use is emi-
nently desirable. ¢ Menhaden?” is the name most generally known, as
well as the most distinetive. - It has'the additional recommendation of
having been derived from an aboriginal langnage. It has been used
in the titles of the two manufacturers’ associations, and it is hoped
that this usage will soon be conformed to by all.

Trade-names.

- 20. Among the monufacturers in Port Monmouth, N. J., who prepare
the menhaden as an article of food, a number of trade-names are in use,
such as ¢ Americansardine” (in distinction from the European fish, which
is prepared in a similar manner), ¢ shadine,” and ‘ ocean trout.” *

Etymologies.

21. A few words concerning the origin of the above-mentioned names
Jnay not be out of place. “Pogy” and “menhaden” are derived some-
what remotely from tbe Indiun dialects of New England, the latter
apparently from that in use in Massachusetts and Rhode Island, the
former from a more northern source. The writer is indebted to Prof. J.
Hammoird Trumbull, of Hartford, Conn., for.the following very sugges-
tive letter:

* This fanciful name bas been the occasion of many erroneous statements. In the
New York Times for April 12, 1874, appeared an article entitled ¢ American Sardines,”
which contained tho following bit of biography :  The fish selected as the substitute for
thesardine of Europe is the menhaden, more commonly known as the moss-bunker, and
the scientific name of which is Zrutta Occana, or ocean-trout. Itscolor issilver, spotted
with dark brown, and in the night-time assumes areddish or fiery tinge. They abound
in the seas enst of the Canadus and in the bays and deep rivers which indent the Now
Brunswick, Newfoundland, and Novs Scotia coasts, and from which they migrate in
the spring of the yoear to the southward, and appear in great shoals elong the coast of
Long Island and in the Raritan and Lower New York bays. A mile ortwo to the north-
ward of Sandy Hook ié their favorite feeding-ground for the spring and summer, and
thither tbey rendezvous toward the close of April in vast schools, numbering millions,
They invariably come on with the wart weather, and remain until fall. Their breed-
ing time is late in the winter,” &c. These ridiculous statemeonts, evidently compiled
in part from printed accounts of the sea-trout (Salmo immaculatus, Storer) of the North,
partly from the statements of the menhaden fishermen, but principally from tho imagi-
nstion of the writer, would perhaps not be worthy of notice had they not been copied
by the European newspapers. A translation, with emendations which make it still
more absurd, app eared in Das dusland for August 17,1874, The Stuttgart paper emends
its name to Trutla trulla, and states that it resembles in color the brock-trout to which
it is very closely allied.
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« ¢ HARTFORD, CONN., Dec. 19, 1874,
Mr. G. BRowN GooDE:

“My DEAR SIR: In reply to yours of the 14th respecting the local
Dames of the Brevoortia menhaden, about all I can give you is in my
Bote to the new edition of Roger Williams’ Key, ch. xix, Williams
Dames, together, among spring fish, “ Aumsilog and Munnawhatieaily.”

Dder the former name are included several species of the herring
tribe, aumsu (plural, aums’uog) weaning ‘small fish) Munnawhatleaiy,
Corrupted to Menhaden, means, literally ¢ fertilizer’ (¢ that which man-
Ures’) 'This name was applied to the herring and alewife as well as the
‘menhaden’ proper,—all these species being used by the Indians for
Manuring their cornfields.

. “In the northern and eastern parts of New England the Brevoortia
18 commonly called Pauhagen, and probably in some localities ¢ pogha-
den’ (a8 you write'it and which is nearer the Indian original) though I
ave not heard it so pronounced by eastern fishermen. This name in
he eastern dialects has precisely the same meaning as ‘menhaden’ (or
Tather munnawhatteady in Southern New England). The Abnaki (i e.,
C0ast of Maine) name was Pookagan as Rasles wrote it, and the verb
from which it is derived he translated by ¢ on engraisse la terre’
. “Mossbunker is classic. Dr. Bartlett in his Dictionary of American-
18ms quotes from Dow, jr’s Sermons a remark that ¢ under the surfice
of some smooth faced people] there may be found as many asperitics -
a8 there are bones in a mossbunker.

T“Jacob Steendam mentions it in his poem ‘in the Praise of New

etherland,” printed in 1661, Dankers and Slayter, the Journal of
Whoge Voyage to New York, 1679, was translated by Mr. Murphy for

he 1. 1. Historical Society’s Collection, vol, i. (p. 100), saw in the
h 45 schools of innumerable flsh, and a sort like berring called there

Marshancrers?

“Ihave never looked for the origin of this name, but have had the
Wpression that it was Dutch, perhaps transferred from some European
SPecies, T can make nothing of it as Indian,

“Yours truly,

i

«J, HAMMOND TRUMBULL.”

22, According to Mr. J. V. O. Smith,* the older fishermen of Northern
assachusetts, New Hampshire, and Maine called the fish by the Indian
Dame “Puuha‘gen,” and I myself have heard it called “poghaden” by
°ld fishermen about Cape Cod. The modern name may easily have been
e_riVed from this by dropping the final syllable. At the present day
thig Dawme is almost universally in use among tho fishermen north of
ape Qod, though it is occasionally varied by “poggie” and “porgy.”?
¢ use of the latter name should be caretully avoided: the same name,
3 corraption of the Indian “scuppang,” being commonly applied to
* Natoral History of the Ilishes of Massnchueetts, embracing a practical essay on
igling, By Jerome V. C. Smith, M. D., Boston. Allen and Ticknor, 1833.

a
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another fish, the “scuppaug?” or “ scup” (Stenotomus argyrogs.)* Asmay
be supposed, the name of Narragansctt origin is most exclusively used
in Southern Massachusetts and on the shores of Narragansett Bay, the
former bome of that tribe of Iudians. In its present forw it first appeared
in print in 1792, in the New York Agricultural Transactions, in an article
by the Hon. Ezra I’Hommedieun.}

" 23, ¢“Hard-head” and “bony-fish” explain themselves, both referring
to the same peculiarity of structure. The former name was first used
about 1813 by Belknap in his History of New Hampshire; the latter, as
well as “white-fish,” by President Dwight in his Travels in New
England.

24, The application of “white-fish” is also sufficiently evident,
although this name is not a distinctive one, being applied to a large
group of North American fresh-water fishes, the Ooregonide, 2nd in
certain localities to the bluefish (Pomatomus saltatriz). In Eugland the
term * white-fish” is used to designate cod, haddock, hake, ling, pollock,
soles, turbot, plaice, halibut, and whiting

25. “Mossbunker?” is a relic of the days of the Dutch colony at New
Amsterdam, and the name is still lovingly retained by the inbabitants
of Manhattan Island. It was in use as early as 1661, as we learn from
an allusion in Jacob Steendam’s poem in “Praise of New Netherland”
('t Louf van Niew Nederland).}

The allusion to the Mossbunker is as follows :

** Swart.vis, on Roch, en Haring, on Makroel

Schelvis, Masbank, en Voren dio (so veel)

Tot walgins toe, de netten’vuld: en heel
Min ward ge-coten.”

%Tho black and rock-flsh, herring, mackerel,
The haddock, mossbanker, and roach, which fil}
The nets to loathing ; and so many, all

Caunot be caten.”

Allusion has already been made in the letter of Professor Trumbull,
to the great schools of ¢ marsbanckers” seen by Dankers and Sluyter
on their visit to New York, in 1679, and every oue remembers the refer-
ence to this fish in Irvmgs ¢ Knickerboeker,” in connection with the
death of the renowned trumpeter, Antony Van Corlear, where the name
first appears crystallized in its present form. §

* This probably misled De Kay, who stated that the menbaden were known at the
enstern end of Long Island as “skippaugs.” He also remarked that ¢ pauhagen” (pro-
nounced Pauhaugen) was the Narragansett epithet, while “ menhaden” was that applied
by the Manhattan Indians.

t Appendix O, :

$ This poem, cited by Professor Trumbull in the Report of the Commission of Fish
and Fisherics for 1871-°72, p. 168, was printed, with an English translation, by Hon.
Henry C. Murphy, for the Bradford Club, of New York (Anthology of Now Netherlond+
Bradford Club Series, No. 4, 1865, pp. 52, 65). .

¢ A History of New York * * * By Diedrich Knickerbocker. New Yorl, 1809.

# It was a dark and stormy night when the good Antony arrived at the creek (sagely
denominated Haerlem river) which separates the island of Mannahatta from the main
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The derivation of this name may be easily traced, it having evidently
been transterred by the Dutch colonists from the scad or horse-mack-
erel, Caran trachurus (Linn,) Lacepede, a fish which annually visits the
8hores of Northern Europe in immense schools, swimming at the sur-
face in much the same manner as our Brevoortia, and which is known to
the Hollanders as the Marsbanler.*

In the Museum Tchthyologicum of Gronow,t published in 1754, the
U3me Marshanker is used in speaking of a scombroid fish, frequently
tuken with the herring, probably the same below referred to.j

The name is variously spelled ‘ mossbunker,” “mossbonker,” ¢ mass-
b“nkel‘,” “mousebunker,” ¢ marshbunker,” ¢ marshbanker,”and ¢ morse-
bonkel',” and is also familiarly shortened into *bunker,” a name in com-
Tnon uge at the eastern end of Long Island. '

26. The name ¢ alewife” was given by the Virginia colonists to this
Shecies from its resemblance to the allied species known by that namé
0 England, Thisname is preoccupied by tho Pomolobus pseudoharengus,
304 should never be applied to Brevoortia. _

27, The presence of a parasitic crustacean (Cymothoa pregustator) in

he mouth of Brevoortia, when found in southern waters, explains the
Dame « bug-fish” prevalent in Delaware and Cheaspeake Bays, the

Otomae and Rappahannock Rivers, and the inlets of North Carolina,
With its local variations of “bug-head? and “buggy-head.”§ ¢ Yellow-

lang, The wind was high, the elements in an uproar, and no Charon conld be found
t? f""y the adventurouns sounder of brass across the water. For a short time he vapored
140 an impatient ghost upon the brink and then, bethinking himself of the urgeney
of hig errand, took a hearty embrace of his stone bottle, swore most valorously that he
Would swim goross in spite of the devil (Spyt den Duyvel), and daringly plunged into
the Chasm, * * * Aunold Dutch burgher, famed for his veraoity, and who had been
8 Witness of the faot, related to them * * * that he saw the duyvel, in the shape
4 huge moss-bonker, seize the sturdy Antony by the leg and drag him beneath the
Vaves, » Nobody ever attempts to swim across the creek after dark, and us to
tlff’ ™ogs-bonkers, they are heold in such abhorrence that no good Dutohman will nd-
It thow to his table who loves good fish and hates the devil.”
" Bes 8chlegel, Die Dieren van Nederland, Visschen, p. 4. - .
Museum | Ichthyologioum, | sistens | Piscium | indigenorum & quorundam exoti-
c.o Tam, | quiin | Museo | Lawrentii Theodori | Gronovii, J. U. D. | adservaatar, descnp:
T’lo’j‘es | ordine systematico. | Accedunt | ponnullorum oxoticornm Piscium icones mri
dciem, | e« e e | (Cut) | Lugduni Batavorum, | Apud Theodorum Haalk, |
MDCCLIV. | folio, 10 preliminary pages, pp. 70.
80. Scomber lines laterali souleata, pinns. ani ossiculorum triginta, Arted, Gen. 25, n.’
» Synon, p. 50, n, 3. -

Comber linea latorali curva, tabellis ¢s-  Belgis Marsbanker Frequentissime in
10ricato., Gronov. act. ups. 1742, p. 83, Mari Septentrionale cam Clupeisp. 5, 1. 4,
Que defor, Trachurus, Bossuet, apigr. p. descriptis capitur. :
» Bellon, Aquat. p. 180, Dale. Hist. of ) Op. cit. p. 34.

atw., p, 131, n. 5.
Captain Atwood states in tho Proceedings of the Boston Society of Natural History,
? %85, p. 67, that the half-grown menbaden are called “ bug-fish” by the Virginia
28,3“’95, Decause they believe them to have been produced from inseots, since they
O%er flnd spawn in them there.

Seig
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tail,” “yellow-tailed shad,” and ¢ green-tail” refer to the yellowish-green
tint of the caudal fin, observed only in Southern specimens. The former
of these names has led to some confusion among our correspondents,
the same name being applied in Georgia and Florida to a very different
fish, Bairdiclla punctate (Linn.) Gill.

28. An allusion to the oily nature of the flesh is found in  fat-back,”
a name in general use in the Southern States, This name is sometimes
applied in Northampton County, Virginia, to the mullet (Mugil lineatus).
In the last century it was used for the Albula conorhynchus.*

The conflict of names among the American representatives of the herring
Jamily.

29. The representatives of the herring family most abundant in the
waters of Great Britain are three—the shad (Alose finta), the alewife
(Alosa vulgaris), and the berring (Clupea harengus). Their names were
at an early date appropriated for representatives of the same family on
our own coast. The name ¢ shad” is, from Maine to Florida, yielded
by common consent to our Alosa sapidissima, which, in many particulars,
resembles its namesake, though they ‘ be bigger than the English
Shaddes and fatter,” as an early writer declares.t

In the Southern States this fish is sometimes called ¢ white-shad,?
to distinguish it from the Dorosoma Cepedianum, there known as the
‘“mud-shad” or ¢ gizzard-shad.” On the coast of New England, the
mattowocea or tailor-herring (Pomolobus mediocris) is sometimes called
the ¢ hickory-shad,” and also the ¢ sea-shad,” under which name it is
often confounded with the true shad, which is known from recent invest-
igations to be frequently taken far out at sea in company with mackerel,
alewives, and menhaden. In the Bermudas, there being no large clu-
peoid fish, the same name has been for centuries applied to two species
which somewhat resemble it externally—-Emmostomus gula and Eucinos-
tomus Lefroyi, Goode.

The * herring,” or * English herring,” of New England north of Cape
Cod is identical with that of Great Britain, but at certain points in
Southern New England, such as New Bedford, this name is transferred
to Pomolobus pseudoharengus, and on the Hudson River the usage is
gerieral, though- the species is occasionally called the alewife. South
of the Hudson the name ¢ herring?” is universally used in connection
with this species of Pomolobus, and the sllied Pomolobus mediceris or
“ mattowocea,” which is known as the “tailor-herring” or sometimes,
-asin the Saint John’s River and about Cape Cod, as the ¢ hickory-shad.”
In the great lakes the name * herring” is also represented, being applied
to one of the whitefish family, the lake-herring (Argyrosomus clupei-
Sformis),

To Pomolobus pseudoharengus the name “alewife” is commonly ap-

¥'See'Garden, in Correspondence of Linnwus, p. 335.
t New England’s Prospect. By William Wood. London, 1634.
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applied in New England, and even, occasionally, as mentioned above, in
8w York, South of New York it is used for Brevoortia tyrannus only.
he name is corrupted into “old-wife” and “ell-wife,” ¢ wife,” and on
the Connecticut River appears under the guise of “ell-whop.” At
zfalu‘ice River the Brevoortia is called *‘old-wife chebog,” “chebog?”
being probably of Indian origin. Thomas Morton, writing in 1632 of
the fighes of Virginia, gives the names ‘*shadd” and ¢allize” as in use
. ?‘mong the colonists at that time,* The original derivation of the word
. alewife” is somewhat obscure, though it may probably have originated
In Alausa, the name applied by Ausonius to the European shads in his
Celebrated poem on the Moselle River—
Quis non norit,
Stridentesque focis opsonin plebis alausas.
. The transition through the French “alose” the Buglish “allis,”
allice,” or ¢ alize,” is not difficult, ond when we find these names
together with “alewife” applied indiscriminately to the same fish, it is,
8ay the least, suggestive. Such an etymology is at least more satis-
actory than that of Josselyn, so often quoted : “The Alewife is ‘like &
Orrin, but has a bigger bellie; therefore called an Alewife."t

6. ZOOLOGICAL NAMES,
Latrobe’s description of Clupea tyrannus.

80. Qur species was first described by Mr. B. H. Latrobe, in a communi-
Cation to the American Philosophical Society in 1802,} under the name
lupeq, tyrannus. Although thigarticle, and the name therein proposed,
3ve long since been lost sight of, there can be little doubt that they
Tefer to the menhaden, and that the laws of priority demand that the
Species shall henceforth be known as Brevoortia tyrannus. The fishes of
@ Ohesapeake and its tributaries have, until withiu the past three years,
€en very little studied, and the habits of the menhaden in those waters
8re 8o different that it is not strange for Northern ichthyologists to have
Dade mistaken identifications of Latrobe’s specific name.§ In fact, it
Wag Supposed, not many years since, that the southern limit of the men-
aden was north of the Capes of Delaware, while its habit of ascend-

F * Now English Canaan ; or New Canaan j containing an abstract of New England.
Oree’s Hist. Tracts, vol. ii, Tract 5. :

&nfdAn Account of two voyages to New England, a Description f’f the country, natives,

1633 creatures, By John Josselyn, Gent. 16756, Col. Mas. Hist. Soo., 3d series, IIIL.

BzA Drawing and Description of the Clupea Tyraunus and Oniscus prmgustator.
Sy Benjamin Henry Latrobe, F. A.P.8. < Transactions of the American Philosophical .
OCioty helq at Philadelphia for promoting useful knowledge. Vol. V, 1802, p. 77,
. Dr, Dokay, misted by the name alewife,” which he supposed to be applied to the
exi?g 8pecies at the north as in southern waters, applied Latrobe’s name to the north-
alowife,” calling it Alosa tyrannus, a usage which was concurred in by Storer and
?C.l]vi‘"' and Valencionnes. The same name was reforred to the shad by Professor
10 some of his earlier writings.
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ing the rivers of the South apd the presence of the peculiar parasite
were quite unlkknowp.

Latrobe’s description is reproduced in Appendix D, and the reader
may decide the question for himself. * It is believed that the following
circumstances clearly indicate the meaning of its author:

(1.) The figure, while undeniably bad, resembles the menbaden very
closely, and manifestly cannot be intended to represent any allied
species. The contour, were the missing dorsal fin supplied, is similar
to that of the menhaden, the black spot upon the scapular region is con-
stant in the menhaden only, though a similar one is occasionally seen
upon the shad and the alewife. While the figure resemnbles somewhat
the menhaden, it does not resemble the allied species.

(2.) The name * bay alewife " is still applied to the menhaden in this
region. Thisis a strong argument, for, although seventy-five years have
passed since Latrobe wrote, the persistence of popular names is very
remarkable, a8 T have elsewhere pointed out.* Moreover, Latrobe was
also acquainted with a “herring” and a shad.” These being elimin-
ated, there is no fish but the menhaden to which the deseription in
question can refer. '

(3.) The habits of the alewife as described by Latrobe are essentially
the same as those of the menhaden in the present day. As has been
-remarked, it is only recently that the river-ascending habits of the spe-
cies have been understood, and the statement that the alewife began to
ascend the Potomac in March, which was two months earlier than the
menhaden was known to strike our coast, formerly was thought to
throw thé identity of the two out of guestion.

(4.) The presence of the crustacean parasite is the strongest argument
of all. While this is found in the mouths of a large percentage of the
southern menhaden, it has never once been found attached to any other
species, although careful search bas been made by several persons. As
bas been remarked, the northern menbaden are free from this parasite,
and this is still another reason for the failure to identify. :

31. The next mention of this species was by Professor Mitchill, under
the name Olupea menkaden.t By this specific name it has been known
ever gince, and it is to be regretted that it is necessary to replace by
another a name so appropriate and of such long standing,

. Descriptions of later dates.

- 32. 1n 1818, the eccentric Rafinesque redeseribed the species as Olupen
neglecta, the specific name being chosen because he supposed the species
to have been neglected by Dr. Mitchill in his comprehensive catalogue
of the fishes of New York.}

* Catalogue of the Fishes of the Bermudas, 1876, p. 15,

t The fishes of New York described and arranged. < Transactions of the Literary and
Philosophical Society of New York, Vol. I, 1815, p. 453.

} American Monthly Magazine, Vol. II, 1818, p. 206.
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33. In Belknap’s History of New Hampshire, this species is mentioned
Under the name ¢ Clupea dura laovi mystaw (hardhead)”® Since no de-
Scription ig given, this name can have no significance.

. 34, Mitehill’s ¢ New York Shadine” (Clupea sadina)t appears to Le
ldentical with Drevoortia tyrannus, as is indicated by the smutty oper-
Cular 8pot, the wide and toothless mouth, and protruding gill apparatus.

Le deciduons character of t: e scales may have been due to poor pres-
€rvation of the type specimen. ‘

. Grronow, in 1763, described tbe species under the name Clupea Caro-
lmensis,t but his manuscript was not published until 1854, and his pame
ust yielq precedence to those which are really much more recent.

The Gulf Menhaden.

_35- A second North American species of menhaden has recently been
‘s?overed. A description will be given in a subsequent paragraph (42).
Lis species has been reported only from the Gulf of Mexico. The.
Dame chogen for it bas reference to the presence of a parasite which has.
Aready peen mentioned, and which was described Ly Latrobe as the:
®iscus pregustator. This parasite is common to both Brevoortia tyran-
™ts and Brevoortia patronus, the gulf form; the specific name of the
latter has been selected to carry out the quaint conceit of Latrobe, who-
fancieq that the menhaden resembled a Roman ruler in having a *taster™
O first tested every dish to prove its harmlessuess.

The Menladen of Brazil.

86. The species described, from Brazil, by Agasgiz and Spix, under the-
Dame Clupanodon aureus§ does not appear to be distinctly separated.
TOW. Breyoortia tyrannus. No diagnostic characters can be detected in
e descriptions of either A gassiz or Giinther; that is to say, characters:
Which do not disappear upon the study of a large series of specimens..
ingaSsiz’s specimens, collected probably at Bahia, and.in 1829~pres.erved“
Se 8lcohol in the Munich Museum, were eight inches long. He hm}self«
N em‘s to have had an inkling of their identity with the North Awmerican.
p Ccles, from the fact that he cites, doubtfuily, as a synonyw, Mitchill’s.
“Pea menada. The difference in spelling this specific name is doubt-
S8 an attempt to put in Latin form the Indian nawe used by Mitchill..
Ie:&dspecimens from Sambaia, Brazil, and one from Rio Jan'eiro, <.:o’1-
\lw Thayer expedition, agree closely with the figure in Spix’s.

“
g elkngp' History of New Hampshire, 2d ed., 1813, IIL, p. 133,
Tans, Lit. and Phil. Soc., N. Y., 1814, pp. 467, 458.
the Atalogue of Fish; collected and described by Lawrence, Theodore Gronow, now in.
Titish Musoum, Published by order of tho Trustees, London, 1854, pp. 140.
Dg(gecm | Gonera ot Speoies | Piscum | quos | in Itinere per Brasiliam | Annis:
$pix CiiVlLMDCCCXX | * * * |collegit, et pingendos curavit|Dr. J. B.de.
Aga, l * * | Qigessit, descripsit, et observationis anatomicis illustravit | Dr. L.
“‘2:21 * % % | Monachii, | Typis C. Wolf-| = | 1629, p. 52.
bo) .
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work. The species is not well separated, and is atbest but a geographi-
cal race of Brevoortia tyrannus.

Darwin’s Menkaden.

37. The Alosa pectinata described by Jenyns,* from specimens col-
lected by Charles Darwin at Bahia Blanca, appears to be a well-defined
species, distingnisbed chiefly by the lesser number of transverse rows of
scales. In the Natural Museum is a specimen (No. 1709) collected by
Captain Page, U. 8. N,, in the expedition of the United States stcamer
“ Waterwitch” to Paraguay. The extremely pectinate scale, given in the
figure of Alosa pectinata, and upon which so much stress is laid by Mr.
Jenyns, is takeu from one of the differentiated rows immediately in front

-of the dorsal fin, which are alike pectinate in all species of tbe genus,
Two specimens belonging to the Museum of Comparative Zoology, col-
lected in the Rio Grande, agree thoroughly with Mr. Jenyns’ descrlpnon
and with the Paraguay specimens already referred to.

Qeneric relations.

38. Dr, Storer first referred the species to the genus Alosa, where it
stood until 1861, when Professor Gill proposed for it a new genus, which
e named Brevoortia, in honor of the Hon. J. Carson Brevoort, of New
York City. This genus is characterized by peculiarities of structure in’
scales, gills, gill-rakers, and alimentary canal,

A revision of the American species.

39. The type of the genus Brevoortia of Gill is the species described
in 1802 by Latrobe under the name Clupea tyrannus, and later by Mitchill
under the name Clupca menhaden. As has already been indicated
(Proceedings U. 8. National Museum, vol. 1, p. 5), the former name has
the prior claim to adoption, and the species must be called Brevoortia
tyrannus. Of this species there appear to be two geographical races or
.subspecies. One of these is the typical form of the Atlantic coast of the
United States, the other a closely-allied form from the coast of Brazil,
already described by Spix under the name of Clupanodon aurcus. Tor
the species the name of Latrobe should be retained, and the two subspe-
.ties may be distinguished as Brevoortia tyrannus, menkaden and Brevoortia
tyrannus, aurea: & third subspecies is temporarily adopted to include
some aberraut forms from Noank, Conn,, for which the name Brevoortia
tyrannus brevicaudata is proposed. On the coast of Patagonia and Para-
guay occurs a well-marked species, described by Jenyns under the
name of Alosa pectinata. This species is readily distinguished by its
farger scales, which are arranged in 18 to 20 lateral rows, instead of
25 to 27, a8 in, B, tyrannus. The generic relations of this species were
3-egoguized many years ago by Professor Gill, and its name should stand
as Drevoortia pectinata, (Jenyns) Gill,

J—

» The Zoology of the Voyagoe of 1. M. 8, Beagle, &e. * * * Part 1V. Fish
* * * Tondou, 1842, p. 135, pl. xxv.
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) A third species occurs in the Gulf of Mexico. It is distinguished by
1ts larger head and fins and other characters. It appears to have never
been described, and, for this form, the name of Brevoortia patronus is
Proposed. It is accompanied by the same crustacean parasite that is
found in the mouths of B. tyrannus, to which Latrobe gave the signifi-
¢ant specific name of pregustator. -

0-~DESCRIPTIONS‘ OF THE AMERICAN SPECIES OF MEN-
,HADEN, WITH ANATOMICAL AND PHYSIOLOGICAL
NOTES. C
7.~—~TECHNICAL DESCRIPTIONS.

Brevoortia tyrannus.

40. The following is a careful description of the common menhaden,
Which occurs on the east coast of the United States and Brazil :

Brevoortia tyrannus (Latrobe) Goode, THE MENHADEN.

Diagnosis.—Head and jaws short; the length of the head less than
One-third of the length of the body less the caudal fin; especially
B}lon in subsp. aurea, the maxillary in length much less than three-twen-
tieths of the length of the body. .

Height of body about one-third of total length, in very fat individuals
about, three-eighths. TFins comparatively short, the height of the dorsal
less than length of maxillary, and considerably less than three-tenths of
lougth of body; that of the anal usually less than half that of wmaxil-
ary ; that of ventral always less than one-tenth of total length; the
length of middle caudal rays one-fifth that of body, and less that of ex-
terior candal rays, usually about three-fourths, often less than two-thirds,
4nd rarely more than five sixths of total len gth. Fins all shorter in subsp.
8ureq, Insertion of veutral far behind tip of pectoral. Insertion of dor-
Sal aboug equidistant from snout and base of middle caudal rays, but
Varying two or three one hundredths to cither side of this median point,
40d always slightly behind the vertical from insertion of ventral.

Scales of medium size, much serrated, arranged very irregularly in

4~26 transverse and 60-80 longitudinal rows. Scales forming sheath at
43¢ of pectoral not large. Squamation of caudal lobes moderate. Oper-
Culum strongly striated in subsp. menhaden, almost smooth in subsp.
%rea, Scapular bloteh conspicuous. '
his species is easily distinguished from Brevoortia patrenus by its
Shorter head. and fins, by its slender body and its pectinated scales, and
fom B. pectinata by its smaller, less regularly arranged, and more
Bumerqus scales, and its shorter, less furcate caudal fin. '

Individual variations and special deseriptions.

¢ Head—The length of the head varies from 28 to 33 bundrdths of
Otal length, The posterior end of the maxillary extends to a point in
© Vertical from the centre of the orbit. The length of the skull, as
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indicated by the ‘ distance from snout to nape,” yaries from .19 to .23.
The length of snout, measured from a line drawn perpendicularly
through the centre of the orbit, varies from .09 to .11. Tke length of
maxillary varies from .12 to .14} ; that of mandible from .15 to.18. The
diameter of the eye enters 4} timnes in the length of the head ; its width
varies from .11 to .15 in very fut individuals,

‘Shape of body.—This is exceedingly variable, and the variation is
caused largely by the fatness of the individual. In very plump ones,
the expansion of the belly throws back the origin of the ventrals and
-aunal, and greatly changes the appearance of the fish. Inthe specimens
before me the height of the body ranges from .31 to .383. The table of
measurements subjoined shows the effect of increased height of body
upon the other measurements of proportion.

Fins.—The range of variation in the position of the dorsal is indicated
in the diagnosis. There is no appreciable correlation between the
positions of the dorsal and anal in the same specimen, ~ The insertion of
the analis distant from the snout from .68 to .75. The length of the rays
in dorsal, anal, ventral, and caudal vary much, as the table of measure-
ments indicates. In the caudal the upper lobes vary from .16 to .25, .the
lower lobes from .18 to .27. The relatiou of the peectoral and ventral fing
is much affected by the length of the head, the insertion of the former
being thrown much farther back in long-headed individuals.

Scales.—The degree of serration varies much in individuals as well as
the squamation of the bases of the vertical fins, and the number and
regularity of the body-scales. In young individuals the scales are ar-
ranged with much regularity, but in the adults I have strong reason to
believe that other scales are intercalated here and there throwing the
arrapgement into great disorder and rendering an accurate enumeration
impossible.

' Subspecies.

The series before me embraces some two hundred specimens of Bre-
voortia tyrannus of various ages, seasons, and localities, Almost every
feature is subject to wide variations, and tbere is usually no decided
correlation between different characters except that 2 long head is accom-
panied by long jaws and a pectoral set further back and extending
more nearly to the inusertion of the ventral. There are, however, certain
groups'of individuals which can be included within a diagnosis, which
may serve to distinguish them from all the others of the same species.
To what extent it is desirable to define varieties which are not separated
geographically, I am not well satisfied. The exact meaning of the terms
“gub-species” and “variety,” as employed by Cope, Coues, Gill, Yarrow,
and other recent writers, has not been definitely interpreted. It seems
desirable, however, to designate in some way the limits of variation
from the normal specific types in different directions. With this pur-
pose, and remarking that by a subspecies I mean simply a divergent form
connected by intermediate forms with the typical specific form, I have
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thought it desirable to nawe provisionally two varieties, and to call
attention to others which may possibly exist. This is done with much
heSitatiou, and only with a view to an attempt to formulate the minor
differences to be observed between fish of the same species on ditferent
parts of our coast. A precisely parallel case is to be found in the shad
of the different Atlantic rivers, which are well-known to exhibit strong
distinetive marks. Very possibly every school of menhaden bas its own
Characteristics. In every case where I have had an opportunity to
OPServe them, the individuals composing. the same school were closely
Shnilar to each other.

The typical form of the species, as now defined, is taken from the coast
of Southern New En gland and the Middle States, It bas the height of
the body about one-third of the total length, the head three-tenths of
the tota) length, or a little more; the maxillary long (.14 to .143), and
€xceeding the height of the dorsal.

The species described by Spix, under the name of Clupanodon aureus,
Cannot he distinguished by any apparent specific characters from Bre-
Toortiq tyrannus, since one or more of the specimens of the latter species
before me partakes of some of the peculiarities of the Brazilian form,

_here is, however, a general average of character exhibited by the Bra-
Zilian specimens, as well as the figure of Spix, with which they closely
agree, which seems to me to entitle them, for the present at least, to
r_ec(’guition, as belonging to a distinct geographical race. The dis-

ctive characters appear to consist in (1) a greater average height; of
0dy ; (2) a lesser length of head; (3) a lesser average length of maxil-
lary ang maudible; (4) a slightly lower anal and dorsal fin; (5) a greater
average distance of anal from snout; (0) a greater average length of

€ nedial caudal rays; (7) a shorter average length of pectoral; (8) a
Dore regular arrangement of the scales, and a more luxuriant growth
°f small scales at tho basis of the fins.

A number of specimeps {rom Noank, taken in 1874, vary quite as
Much from the normal type, and in alimost the sawe respect as the vari-
ety just described. The maxillary and mandible are shorter, however,

30 in the Brazilian form, the anal fin lower and the lobes of the cau-

al are extremely short, sometimes hardly exceeding in length the pec-
toral fin. Bug for the fact that these specimens show almost all the
Characterg of the Brazilian Brevoortia, and in some cases exaggerations
°t them, I should be inclined to consider the aurea a distinct species.

Aving with some hesitation allowed to this the rank of a subspecies,

© question must be decided as to the propriety of also allowing sub-
SPecific rank to this peculiar form from Noank. The exact meaning of

© terms subspecies and variety, as recently cmployed by zoologists, is
Hog very clear to my mind, bat I infer a “subspecies ” to be composed of
an assemblage of individuals varying uniformly from the typical spe-

He forms in a degree sufficient to be susceptible of description and
. ®fnition, though not necessarily separated from it by the absence of
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connecting forms. Premising, then, that in giving to the Noank speci-
mens a subspecific name, my object is simply to define the limits of
variation from the normal type in a given direction, I would provis-
ionally propose that they be designated as subspecies brevicaudata.

The specimens from -the Saint John’s River, Florida, are extremely
variable in every respect. Certain individuals show a tendeney to elon-
gation of the head and fing, and also a slenderness of the posterior part
of the body, and pearly all the individuals from that region are more
lightly and gracefully shaped; they all have a tendency to a yellow
coloration, especially upon the caudal lobes. 1 have not felt justified,
however, in calling it a subspecies.

I have not had an opportunity to-study the Maine schools, but am
inclined to believe that their differences are very perceptible.

In plate V1 are shown the chief variations of torm. Iig. 1 shows the
typical form; fig. 2 the subspecies brevicaudata ; tig. 3 the average form
from the bamt John’s lhver, Florida; fig. 4 the subspecies aurca.

Table of measurcments.

Current number ¢f 8PeCimOn. et vaneeeraneraces ; IOC‘{OZ:’:S":OD 10"1.3‘3 Ef_;rig. 20,666 a.
Locality .oovrereriniimmiiiiiiiieneiiiieiennees Wood’s Ioll. | Wood's Holl. | Wood’s Holl.

|
Millim.l 100tha.) Millim.| 100ths. | Millim.; 100ths.

Yery fut
Extremo length .ooooeeiiiiiiiiiiiiiiiianaes BT -+) S O,

ody

Greatest holght ..
Least height of ta
Lungth of caudal pedunclo

Head :

Greatestlength ..ol R
Distance irofl snout to napo . ..
Groatest width ..
Lenyth of snout from perp. frow contro of or T 10

Longth of opercul im 9
Leugth of maxillary 14}
Length of mandible 173
Distanoce from snout to center of orbit.e.-e.....foo.... 10

Dorsal:
Distauce from snout
Loength of bage ..............
Origiu of pectoral to origin of orsn
End of dorsal to cud of anal
Length of lopgest 1ay ...-.
Lengl.h of last ray

Amnal

1)iStA0CO £1OM BNONE - evseeeeecsroneranassoanans

Leogth of DABO «....cuveuceecoasies

Origin of anal to orlgin of dorsal

Longth of longest my ...........

L"“L’.Ll\ of last FBY ceensrnenosnnnnsacanasessncns

Caudal:

Length of middle rays.....ooc.uuee. ] PP

Length of externul rays, saperior. .- .
inferior .

Pectoral:
Distance from snout

'Veuuul
Distanco {T0m 820Ut ceeeer vnvunnnn.

Length oveeeeieneniiaranaia.

OrLig n of ventral to ond of dorsal .
qusg_[ ............................... caee . 18
AUAL.eesverarieeesccecesoaeanans .
Number of scales in lateral 1ine coeeeenuniiianaiol. 94
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Table of measurements—Continued.

23.

Current number of 8DEOimen ...cueeeerenannnns veeed| 20,606 b, 18,049 b. 1,696 a.
Localit, s Saint John's | Indisn River, -
Y e, §1 Wood's Holl. || SR oo River,
Millim.| 100ths. { Millim.) 100ths. | Millim.| 100ths.

5 Fat.
%:5;9}!10 longth. .eeouennenn.. emmemreeeneenneenan| 132 [eeiieen 140 [........ 196 eeenens .
ne“fl’f"“test height. .... reeeeann [,

Greate .

Dis 88 1oDgth. coveneannnaeanen .esenn ceevennns .

tance from suout to nape
reatest width

eDgth of snout from porp. from center of orbit

ength of opercalum
ougth of masillary...... tetereccrnanccraconan.
‘;nglh of mandible
mﬂtance from suout to center of orbit

Distaneo from
T reeereareseaas
ang(h of Lose
Uigin of pectorel to origin of dorsal
Ud of dursal to und of nunl
“cgth of longost 1ay
Any "8th of last ray

Distanco from snomt veeeerenreensennnneenn.
Gohgth of base
L“Qiu of anal to origin of dorsal .
‘e’"ﬂth of lougost ray
Cangy ll:mh of last ray
{:Ongfh of miAd16 TAYA.ceeeniernnannas creeeanas
eagth of extornal rays, superior.
P°°t0m1: interior. ..oeeevnnn....

Istanco from enont ... ... ceereeens .
;*r’,t&nlfe of tip from snout

VorfenBth oot 1L :
Distg

8tan
Loy 'thcc from 8000t -eeeeennnn.. veeees [P -

........ 32
183
18

5,152, 17,927, 10,046,
Loogy, , )
t Snint Jehn's Saint John's
T, vemmeneen vemeeeans g Woest Florida, River, Fla. Rivor, Fls.
—
M{lim.] 100ths, | Millim.| 100ths. | Millim.| 200ths.
Boglome length ..........ooeeen. eeeevenn] 101 o
.G‘"Nltos -
t height. . 32
. Lot hoighe'of farl 9
Hogg, £l of candal pedunelo 8
Grontogt 1
ngth 33
B}ance frogtx 8 20}
Togteat width.......oooee..oooul ol 12
LoySth of snont from porp, from center of orbit. 10%
- Lengt'll of operoulum . ........ 0
Lenmh of maxillary... 14
D]at%m of mandible ........ seececiceenn e 18
Dorgy), 100 from snout to contér of orbit........ 103
istnn% from 59
GO Of g oo oo 17
Ln§ 2Of poctoral to origin of dorsal -.... 34
Lengey 0‘;’{!81 toend of anal ceceeennanes veerans ]23
bt ODZEBE FAY cooveeecnerrormasonsanann:
SUGth of Lot ray v, oo ol oo

* Broken,
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Table of measuremenis—Continuned,

Carrent number of specimen. . ooe . veveeraecnannn. 5,152, 17,927, 19,046.
. Snint John's Saint John'
B 713 § West Florida. | iyor Fla, River, Fla.
Millim.| 100tbs. | Millim.| 100ths, | Millim.| 100tbs.
Anal: (T-inch.)
Distance from 80008 .cercinnrieecieiecacivancnafoennaan. [ P 68 72
Length of base ...ccocvviennnnn. 16 . 16
Origin of anal to oripin of dorsal 3B . 32
Length of longest ray ...... ceee 64 . 6
Length of 1ast ray.c..reeeccioneireiecnoionnan, 5 64
Caudal:
Leongth of middle rays.........occeaemeenoai...
Length of external rays, superior.

Jnforfor.cicececaannas.

Pectoral :

Distance from snont............ teesevenenrocnns

Distauco of tip {from snouf.... .

B 07 7T

Length of loogest axillary appondage .
Ventrul :

Distance from snoat ..... P aieees

Length ....oooooo.. Creeeeeicteneiene

Qrigin of ventral to end of dorsal.
Dorsal . eeeiiinee i ettt iieecenee

75 - e [Tl e DI e i .
Current numboer of specimen ...eecvievnenvennnena.] . 19,044, 18,049 a. 19,468,
[ USSP Sl‘ﬁ‘v‘zg‘;“‘};“ Shint Joae | Virginia.
Millim.| 100ths. | Millim.| 100ths. | M{llim.] 100tha.
Extm}pelength.....;............................... 192 1.eeene M4 i.....e P 1 N

y:
Groatest beight. ..
Least heighy of tail...
Length of caudal pedu

Head:

Greatest length.....cc.ou...
Distance from snout to nape
Greatest width ............
Width of Interorbital areg...cveiearaeneaoneono,
Length of snout from perp. from center of orbit
Longth of oporculum. .....coeeennunn. [
Leugth of maxillary.. SN
Longth of mandiblo .ceveveenaeoe.n.
Distanco frow suout to center of orbit......

Dorsel:

Distance from snout.............
Lengthof b186 .....coeeeean. ool
Origin of pectoral to origin of doraa
Eud of dorsal to ¢cnd of anal........
Leungth of longest ray -.......
Length of last ray..cc.ceoenueen

ncle..

al :
Distanco from 8B00Y «ocvereeceiaianens
Length of baso ....-covnevevnnns
Origin of anal to origin of dorsal
Lougth of longest ray cveecen...
. Leogth of 1088 XY, cceeveruenreenesoocece cannns
Caudal :
Leugth of middle rays......... e ennenaenaneens
Length of oxternal rays, superior. .

inferioreceeniianaianan
Pectoral:

Distance fTOM 8N0TY veveeeiontnernecseancsvananaliasccnss

Distance of tip from snout.

Length ....... L L L T TN TS PP PRI PR .-

Length of longost axillary appendage. .......... veernaan
Ventral :

Distanco {rom 800Ut caceeaaeiiiiviineiaraennaonnns

Length
Origgin of vontral to ond of dorsal..

crseconn




HISTORY OF THE AMERICAN MENHADEN.

Table of measurements—Continued.

————

14,846 b,

Noank.

100ths.

EXtrc “sue R T TY PR TYRY Ceesacerease
Body;mo length. ..

Groatest hoight.
Heaq ; g
" Greatest length. ........
8tance from snous to n
cngath of snout from perp. fi
Length of operculum
ugth of marillary.
Length of mandible .
D Istance from snout
0rgR) ;

Distance from snout
Lﬁpgth of Lose....

Origin of pectoral t o
En§ol' doIr)snl to end of anal
Length of Iongest ray .
A {‘:eugth of last’Tay .....
Diatanco from snont ..... veeeee reeeeraceeeaaes

intorior.
P%Wml:
Distance from snout...... ... eerecciectenraanes
D"‘tﬂ&co of tip from 800UL.cveeeveenennenranan.
3

na 147 | O smcsas sesesosnnrans .
Vortreabth ...

Distance froim B1OUL.-.enerreeeeromeeennnrennnns
Length

no,gglzqu of ventral to end of orsal....ceeveene...

B. aurea, B.

M. C. Z.
Sambaia.

Millir,

—_—
E --------
Kogyome length ... e eer——————

Helg':l‘eatcst BEEEBY «veenrncnencanraenreinrnrnnens

gf:tatost }ength...é.{.....é.......... ..... ceanes
uce from snout to DAPE. .cveveunr.nn.. ceraen
Loogty of snout from porp. frow center of orbit.
%g“gthof maxillary ....... sarrennessanessanas
Dorgy) 50 0f Mandiblo weereusceeeeecnenrnens
PU5a100 from 8nout. ... ervevens crnenaeerennss
L"“th of longeat ray ceaveeen.s Ceerereeen veenes
Ang] ?ngth Of 10BLTOY voeeeevanneesnneencannn emeen

gimnce from snout........... e eeeeeenenaecraaas
Longth of_ longest rey.... R
Caugy 88h of last ray ... ......0 10000 i

L

of extornal rays, superior
i

OL' vaveacvrsascecse

Pe°f'°"al H

I8tanco from gnout...... ...

D
Vo Lé;u";lc“ of tip from snout .

Dtrq),  “"ceeee teteceeretocsasnctncnectaacan

Distay
e
Aol

L n h evssuvsavinas esescaswss .
Ioeugtu, of middlo rays ...

08 fTOIN BNOOL. ,vueeeeenreraecneersensnsnsc|e

154
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Brevoortia patronus,

41, The following is a careful description of the new species of Bre-
voortia from the Gulf of Mexico:

Brevoortia patronus, spéc. nov. Goode. THE GULF MENDADEN.,

Diagnosis.—Head larger than in the other American forms ; its length
usually more than one-third that of the body, the maxillary about three-
twentieths of the length of the body.

Height of body always more than three-eighths of its total length, its
anterior inferior profile cultrate, convex, giving an obtusely rounded pro-
file to the subpectoral outline, and throwing the snout above the median
horizontal axis of the body. T'ins long and powerful ; the height of the
dorsal usually equal.to the length of the maxillary and about three-
tenths of total length of body; that of the anal equal to a greater than
half the length of the maxillary ; that of the ventral one-tenth of body-
length ; length of middle caudal rays always more than oue-fifth and
often more than one-fourth the length of the head; tbat of the exterior
rays almost equal in length to the head and rarely less than five-:ixths
of its length. Insertion of the vertral under or slightly posterior to the
tip of the pectoral. Insertion of dorsal always posterior to a point on
the dorsal ouatline equidistant from the snout and the base of the medial
caudal rays (sometiwes as much as seven-one-hundredths of total length),
and always in advauce of the vertical from the insertion of the ventral.

Scales of medium size, with entire fluted margins arranged regularly
(in young) in 24-25 transverse and 50-70 longitudinal rows. Scales
forming sheath at base of pectoral very large, round squamatious of cau-
dal lobes inconspicuous. Axillary appendages large. Operculum smooth
or very delicately striated ; scapular blotch incounspicuous. :

‘The variations of individuals are safficiently indicated in the sub-
Joined table of measurements. The most characteristic specimens oceur
at Brazos Santiago, Tex., and the more northern specimens show a
tendency to shortening up of the head, jaws, aud fins.

* Description.—The body is much compressed, especially below and in
advance of the pectorals ; the contour of the belly between the ventrals
and thegill-opening is cultrate, projecting, obtuselyrounded. Theheight
of the body equals two-fifths of its length, and the least height of the
body at the tail is one-fourth of its greatest height in front of the pec-
torals. The length of the caudal peduncle, from the end of the anal
to the base of the exterior lobes of the caudal, is one-fifth of the height
of the body and one-twelfth (.08) of its length.

" The head is elongated and large, triangular; its length is more than
one-third (.35 and .34) that of the body, and its height at the nape is
slightly more than its length. The length of the skull, as indicated by
the distance from spout to nape, is about one-fourth (.24 and.24%) of the

* To avoid confueion thisis drawn up from' the Brazos Santiago specimens, which
are most characteristically developed.
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length of the body, and the greatest width of the head (.13) slightly
exceeds the half of this. The width of the interorbital is about equal t?l
the diameter of the orbit and slightly more than one-fourth the lengtt

of the head. The maxillary reaches to the vertical from the posterior
margin of the pupil ; the mmandible nearly to the vertical‘from the pos-
terior n:argin of the orbit, The length of the maxillary is about equql
to that of the longest ray of the dorsal fin (.15 to .16); that of the mafld}-
ble (.19), to half the distance from the origin of the anal to the origin
of the dorsal (.38), or to the length of the base of the anal (.18). Tlfe
distance from the tip of the snout to the ceuter of the orbit (.13 to 13%)
equal the greatest width of the head. The length of the operculum 18
equal to that of the eye; the opercular striations are fine, but distinct
and numerous. The dorsal fin is inserted posteriorly to a point equidis-
tant from the suout and the base of the caudal, and in advance of the -
vertical from the insertion of the ventrals. Its length of base (.20t0.213)
is donble that of the operculum. Its greatest height is nearly . hal.f the
length of the head. It is composed of 19 rays, of which the thlf‘d is the
largest. 1Its upper edge is slightly emarginated. The height of the last
ray (.10) is equal to half the length of the base. The distance of the
anal from the snout is sligbtly less than three-fourths of the length pf
the bLody (.70-.72); its length of base (,18-.183) one-fourth of this dis-
tance. The distance from the origin of the pectoral to the origin of the
dorsal (.37-.373) is about equal to that from the origin of the anal to
that of the dorsal (.38). Its height (.9-.93) is about balf its length of
base ; its least height (at last ray), one-third of the same (.6-.54). The
fin is composed of 22 rays, its edge slightly emarginated. The caudal
fin is much forked and elongate ; the middle caudal rays (.08) half the
length of the maxillary ; the exterior rays above (.31-.32) twice that
length ; the lower exterior rays (.35-.34) nearly equal to twice the
length of the mandible.

The pectoral fin is strong, falcate, inserted under the angle of the
su.bODerculum at a distance from the sunout (-35-.34) about midway to
the insertion of the anal. Its tip extends beyond the insertion of the
ventrals, its length (.92) being nearly two-thirds that of the head. The
axillary appendages are half a8 long as the fin, or wore.

The distance of the ventral from the snout (.54-.55) is about the same
as that of the dorsal, though by the contour of the body it is thrown
slightly behind the point of dorsal origin. Its length (.10) is equal to
that of the last ray of the dorsal. The scales are quite regularly arranged
in about 24 to 25 horizovtal and 50 vertical rows. Their free portion is
harrow and high. They are entire at the edges and fluted or crenulated.
There are two rows of differentiated scales upon each side of the dorsal
line, but they are scarcely pectinated. The scales forming the sheath
at the base of the pectoral are large and round. Color: silvery, with &
brassy sheen upon the sides and greenish-gray upon the back.
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Current number of 8peCimON.ceeen.ienranns verennes 892 a, 892 b. 81 a.
. Brazos Santiago,|Brazos Santiago.| Mouth of Rio
Locality oeeerinecrassannininnies semsesenies { ‘fox. Tox. B Grande.
Millim. | 100tbs. |Millim. | 100tbs. [ Millim.| L00ihs,
Extremo length..... voanen ceeameticreocaan [ 106 | ....... 104 |....... 06 [........
Body:
Greatest holght...cceieeivennicaniiiiiiiia.. 404 |..cue... 38
Least hoight of tail ..... Y PSR IS § U PR 10
I‘[i,enmh of caudal peduncle.ccceeniiicviieaeiie iciiies] B leeicesdd 8 eeaoidl vene
ad:
Groatest longth 33
Distance from snout to nape 204
Greatest Width..,.ueoooniiieivuiineiai ... 11

Length of snout {rom perp. from conter of orbit.
Longth of opercalam ....
Length of maxillary ...
Longth of maundible

Distance from snout to center of orbit ......._..|.

Doreal:
Distance from snout
Longth of bave ccove vevenvceaan .
Orizin of pectoral to origin of dorsal.
End of dorsal to end of ansl
L-ngth of longest ray
Length of lastray ....... .

Anal:

Distance from snous.........

Length of base ................

Origin of aual 1o origin of dorsal.

Length of longest ray

Length of last ray
Caudal:

Length of middle rays ..... creareeeanes creenees

Length of external rays, inferior ........

DPectoral :
Distance from snout ..... Netemsontectointincanan
Distance of tip from snout .
Longth™ ool iceviiaererennenaent
Length of lopgest axillary appendage. ..........

Ventral:

Distance from snout
Length
Origin of veotral to end of dorsal..............

Dorsal ......ccavnnnan s reeereisisesiieeesrenssonons

Agal..ee....... teveereeniasnoa e eeereceescrsnaranes

Number of scalos in Jateral lie

4 to~50

165

801 b,

Moath of Rio
Graode.

801 0.

Mouth of Rio
Gsundo,

5,804 a.

XNeow Orloans
Academy.

Millim,

100ths.

Mill{m.| 100ths,

Millim.] 100ths.

Extremo 10ngth..eececececnceccacesicect ceienniaany
Body:

y:

Greatuest height.......

Loast height of tail ......

Longth of caudal pedunole...... verececoaiataaen

Head:
Greatest length ...eeevneenn.aeena. ceveee
Distance from snout to nape .
grentchst ;ﬂdth cereninee

engZth of suout from perp. from centor

Length of opercnlam. p .. .p
Length of maxillary...
Length of mandibla.....
Distance from snout to centor

Doreal:
Distance from snout..........
Longth of baso
Origin of pectoral to origin of dorsal
End of dorsal to ond of anal.........

"""""" of orbit

Length of longest ray
Length of last ray ..

* Superior.

f Inforior,
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Curreny Romber of 8PCImMON . oaeeueveevranecenannns 801 b. 831 c. 5,864 a.
Lﬂcality e Mouth of Rio | Month of Rio | Now Orleans
"""""" Sesrecscssnerasiosectenanes Grande. Grando. Academy.
Millim.| 160ths. | Millim.| 100ths. | Alillim.] 100ths,
Ang);
Distanco from snont ..-n.oeceeeverereeesrcnan [ J 69 72
Cath of baso.......oeenennnenns 20 feweennn 19 19
ri2in of anal to origin of dorsal . 39 feueeeen 317 37
TERE Of oGSt FAY . rennesans eg ....... 7 ki
cnudnﬁglhoflnstmy..... ......... ceeeevacaeeonans 48 Joceeens 5 5
Length of migay
O TBYS veceesrasaveccanacncasaas |ooeaece. T foweecen- 0 feeneren 7
. “€ngth of exterual rsl;ys, superior. .. . . DL N N 27 l....... 27
Peotorgl, ioferior .o.coooeal.. LS S I 27 jeerenn. 30
Dl!:mce from BNORt .oveeeriiaeneenan. SR P veee| 82 Jelils . 30 f.eeenoe 33
Lengyy 2] (0 TEom out oo postoed IS
Vent,:,ﬂ‘f‘h of lougost axillary 8ppenadage «.eveceene.)iceuensdeccereeiveeees Jomarennsfeaeaan | ceveen.
Distance from 8000t .eeveenerrerersconmnsecees|cosree. 5t 53
OoBh .o 94 9
Domu'iig 1 of ventral to end of dorsal. . ceners 35 32
dncl o oy
Nunbor o siaios in Tateral ino: 1212000 s el fey
o -
WTent nomber of BPEOIMENE. ceeveeeerraceranensecnoncencsaraananes- 5,804 b.
I'°0aluy New Orlenns 5,864 ¢.
ettt e | VT, OIS
MilMm.{ 100ths. | Millim.} 100ths.
I
B:é;“mﬁlength LY FR— ...
neaﬁ;:'eatest helght......... et ieemtennernan——— SUSUUTUNRUUURTUUN IO
g;‘entest JEBEER e eesenr veemenmmcns cmasmrsnmnrsrmnnnneasenes]aenenns

8tanco from snont to rape
“6ngth of enout from perp. iro
L““Eﬂl of oporculum. .

enyrth of mazillary
DOl‘anti?m'h of mandiblo.

Efatnnce from enout
OOU(:,th of bage........
E”xr’m of peatoral to orlg
L"‘ of dorsal t> ond of ansg.
L°“Rth of longest ray

Apg) :cngt.h of last xay ..

Distanca from snout

Cugih of base. .... e vemannees .

Tigin of anal to origin of dorsel

guBth of longost ray.......... . ceeven
Cauan{’ﬁ'w“ 1886 T2y . ncniaineniiienaeeans teeeneeaecnoiicanaen

{‘g“gt-h of MiAdle FRYB ... eveniiteerinieneeiorarenrnneciainns
P"Otorﬁﬁt'h of oxtornal rays, inferlor

g!stnnce from soout ......
18tanco of tip froin suont

Leng
vemrnll?th ......... Nedeatetedrencsirecss sananetonns

{‘)’Blance from snout ..

e 1 R
Dor?n‘i‘g n of ventral to end of dorsal «..iveveaes
“Apg] e reeseeeanes eereecrenasnenens

N of soiten fa Tatorad e oo oooo
\\— .

* Imperfeot, tAbout, 1 Or more,
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Brevoortia pectinata.

42. The following is an exact description of Jenyns species of Bre-
Poortia from the Atlantic coast of Paraguay and Patagonia:

Brevoortia pectinata (Jenyns) Gill. DARWIN'S MENHADEN.

Diagnosis.—Proportions of head and jaws as in B. tyrannus, Height
of body almost three-eighths of total length, and greater proportionally
than in B. tyrannus. Tins nearly as in B. tyrannus, but uniformly
averaging slightly more ; the height of the dorsal somewhat less than
three twentieths of total length; that of the anal equal to or slightly
less than balf the length of the maxillary. The caudal fiu is somewhat
longer and more furcate; the length of the external rays never being
less than five-sixths of the length of the head, while that of the medial
rays remains proportionally the same as in the species first described.
losertion of ventral somewhat behind tip of pectoral, this fin and this
dorsal being uniformly somewhat farther back than in B. tyrannus; the
insertion of the latter from one to four one-hundredths posterior to a
point equidistant from the snout and the base of the median caudal rays,
and, as in B, iyrannus, behind the vertical from the insertion of the ven-
trals.

Scales very large, considerably serrated, and arranged regular]y in
18-20 transverse and 50 longitudinal rows.

Scales forming sheath at base of pectoral not large, Operculum
smooth or, with inconspicuous and few striations, Squamation upon
lobes of caudal extensive and conspicuous.

Yariations.

The variations in the individual specimens studied are not of great
importance, and are indicated in the tables of measurements.

Table of measurements.

Current nomber of specimen ............... 1,709, Ae B.
ez c.z Aver-
R M.C.Z M.C.Z. 8go.
LICAIET . eeeenrennasorerescacrsnccoaannnsn { Paraguay. Riv Grando. | Rio Grando. B

Millim.| 100ths, Milllm.| 100ths. | Millim.| 100ths. | 100ths.

Extremo length .occetiaeninioonaiecinenian.
Grentcst height cooceeieeeonienaeinn-s
Hes.

Gx catost longth «.oeeeeivionnnneniieans
Distanco from snont to napo. .
Length of maxillary ........
Longth of mandiblo

Dorsal:

Distance from snout LT I R 53 [reeeenn. 51 52
Length of longeat ray .. 123 | o...... 12 ...l 12 12
Length of last ray..venooooon ... .. [ PO G| oeennnn 6 8
Anal:
"~ Distance from snont.............. . (/7 3 AR 0 ..., 2 71
Length of longest ray . T |oeenene. 6| -une... 5 ¢

Length OF 108 TBY e s ennonnrvoenenes ; [ I P 4., al 4
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Table of measurements—Continued.

c -
urrent number of BPOCIMON. cvneneeeenann. 1,709, A. B. .
Arver.
Locality. ........ Pararaa M.C.Z, M.C.Z | age.
........................ % goay. Rio Grande. | Rio Grande, |

Millim.| 100ths. | Millim.| 100ths. | Millim.| 100ths. | 100ths.

Candy) .

Length of middlo rays..........- RPN IO ! 62 6] cun.nn. . 6 [
ength of oxternal rays, SUPETIOr. .euve. | neenee. 244 [ A 25 25
Poctora] ; ) foferior...o.ooficnnnees 20 2 P *8- 27

Number of scales In Tateral 6 .-ooorronon| 50 2212000

Tober of transverss rows. .........o.ooee.]  *20 |oeninnn.

~Approximately.

8.—SIZE AND RATE OF GROWTH,

Length and weight.

43, The largest specimen on record is represented by a plaster cast
"1' the National Museum, which is 20 inches in length. The average size
Of the fish upon the coast of Connecticut and Massachusetts is not far
from 12 o 15 inches. The United States Menhaden Oil and Guano
Associa.tion, in estimating the number of fish in a certain bulk, allow 22
Cubic inches to each fish. The relation between length and weight is
10dicated in the following measurements, made at Noank, Conn., in 1875,
hese fish were all members of the same school.

Number. Length. | Weight. Number, Length. | Weight.
Inches, | Ounces. Inches. | Qunces.
12 1 op | 12

12, 10 32 n

12 11 3 11

14 12 12 12

12 12 mi 12

13 13 124 11

12 1 12 10

12 12 12 11

19 12 ( 13 12

19 12 12) 12

12% 11 12 11

19 13 12 11

12 12 12 n

13 16 12 11

13 12 ” 30 12 u

Variations in the schools.

44, The table given in the preceding paragraph indicates a very
ecideq uniformity in the size of the individuals making up the same
School, T have observed this uniformity in many schools, though I
Dave not often measured wany individuals from the same school. This
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uniformity in length and weight is less remarkable, however, than the
uniformity to be noticed in the shape and proportions of the members
of the same schools. Variations are chiefly observable in the thick-
pess and height of the body and the head and in the length.of the fins,

especially the pectorals and the caudal. These differences in shape are
necessarily correlated with the activity and swiftness of the fish." Hence
the differences in the wariness, swiftness, and difficulty in capture, 80
often referred to by old menhaden fishermen.

. Asa general rule, according to Mr, Dudley, the fall fish are mlxed

. together without reference to fatness; the latest ones, however, which
are supposed to be the main fish on theu‘ southern migration, are gen-
erally fat,

Annual rate of growth.

45. The shad is supposed to attain its full size in four years. Cap-
tain Atwood believes that the mackerel requires an equal length of time
in which to grow to its adult size of 17 or 18 inches. From studies
made in 1856, he concluded Lhat they grew to the length of 2 inches
in about thirty days, and 4 inches in forty-five days, becoming 6} or
7 inches long before the October migration, the spawning having
taken place about the middle of May. In the second year they are the
“Dblinks;” in the third, * tinkers;” and in the fourth, full-grown mack-
erel. The menhaden must require three and perhaps four years to
attain adult size. Those which strike in at midsummer on the coast of
New England are probably hatched from the eggs spawned in the pre-
vious fall and winter. They are from 2 to 5 inches long. The second
year’s growth is doubtless represented by the smallest sizes of the school-
‘ing fish, measuring from 7 to 10 inches, such as are catalogued in bottles
Nos. 14045, 14846, and 18049, The third year’s fish would be represented
by the abundant schools of fish of 12 and 14 inches, like those with
measuremeuts specified in paragraph 43. The full-grown fish are the
immense ones taken in Maine and Massachusetts, measuring 16 and 18
inches.

A most mterestmg cir cumstance is narrated by Mr. George W. Miles,
to whom I am indebted for many very valuable suggestions utilized
elsewhere, His observations were made in Long Island Sound. He

“writes:—¢In 1873 there were immense numbers of small fish, from 1 to 2
inches long, which appeared on the surface in the month of September.
Thousands of schools could be seen at o time and great numbers in each
school. They appeared to take possession of all the waters for the
remainder of that season. In 1874 these fish appeared again, late in
the season, and were about double the size they were in 1873, In 1875
they appeared again, much earlier, and in 1876 they eame in about the
first of June, having increased in size and numbers. Apparently they
occupied the whole waters of the sound, so muech so, that the larger fish
which frequented the sound were actually crowded out of it or left for
other waters, and remained off Block Island at sea the remainder of the
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Season, and gave up the field to be occupied by the smalle? fish, The
Tesult of this abundance of swall fish was a complete failure of th(f
fishery for the two years 1875 and 1876, In 1877 we provided ourseh.re;
with smaller-meshed nets, and proceeded to catch the smaller ﬁ§h, whl.c

bad now attained about two-thirds the average size of fish in this local.lty
and weighed about half a pound each. We could cateh these by using
hets of 2%inch mesh. About 13,000,000 of them were taken by our
EWelve gangs? My, Miles’s obscrvations seem to indicate that the

period of growty sometimes, if not always, extends over a period of five
or six years,

Seasonal rate of growth.

46. There is brobably a much greater proportional increasein the size

of fudividuals in the three or four months of their sojourn in northern
waters than in the winter and spring. This is clearly indicated by the
emaciated condition in which they malke their first appearance in our
Waters, their winter’s existence havin g been apparently sustained by the
absorption of the fatty tissues elaborated in summer. T ndeed, as will bo

shown below, there is some reason to believe that the winter months are
Dassed in partial or tota] torpidity.

9.—CoLOR AND OTHER MINOR CHARACTERISTICS.

Color of Northern Jish,

47. The adult menhaden is a most beautiful fish. Its color is pearly

opalescent, like that of the cyprinoid fishes from which the commercial
Essence & Orient, or liquid pearl, used by artists, and in the manufacture
of paste jewelry, is brepared. Rach scale has all the beauty of a fine
pearl, and the reflections from the mailed side of a fish Jjust taken from
the water are Superb. The scales of the back and the top of the head
are of a purplish Dlye, The bloteh of black upon the scapular region,
Just above the origin of the pectoral, is very constant, although I have
Seen fish in which it did not occur.  Many, especially the older and fat-
ter ones, have a number of Irregular, roundish, blue-black blotches upon
fhe sides and flapks, The young fish are not so brilliantly colored, and,
11 general appearauce, resemble the young of the shad.

Color of Southern fish.

48, Many of tlie Southern fish show metallic, brazen, and golden re-
flections from the flanykg and fins. Agassiz’s Clupanodon anreus, from
Brazil, was similarly colored. The name “yellow-tai],” commonly ap-
blied to this species in the Southern States, is in common use as far
borth as Cape Hatteras,

Azillary appendages.

49. Tu the axils of the paired fins are Jgp g differentiated scales, which

cover the angles of the fins, and are evidently intended to promote swift
3F
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progression in the water. Those attached to the peectoral are often
nearly as long as the fin itself. A series of large shield-like scules
cover the bases of these fins, apparently with the same object as the
axillary scales. Theso are particularly large in the species from the

Galf of Mexico. -
Scales.

50. The scales are, in the young fish, arranged in comparatively regu-
lar rows, In adult specimens of the Brevoortia tyrannus all sem-
blance of regularity disappears, and it is impossible to count cither lon-
gitudinal or vertical rows, The number of scales is enormously increased,
apparently by the growth of additional scales in the interspaces between
those already arranged in regular order. The number of scales in the
longitadinal rows is from G0 or 70 in young individuals, to 110 in adults;
in the vertical rows, 25 or 26.

10.—INTERNAL ORGANS.

@ill-strainers.

51, There are no vestiges of teeth in the mouths of any members of
the genus Brevoortia. These fish do not feed upon living animals, and
teeth would be useless to them. Their place is supplied by an ar-
rapgement of setiform appendages, attached to the anterior edges of the
arches supporting the gills. These are closely set, flexible, and in
Brevoortia tyrannus about 170 in number on each side of each of the
arches. There being thus four rows upon each side of the mouth, there
must be iii the mouth of the menhaden from 1,400 to 1,500 of these
thread-like bristles, from one-third to three-quarters of an inch long.
These may be so adjusted that they form a very effective strainer, much
resembling that of the right whale. This strainer is much finer and
more effective than in the whale, the number of bristles being much
more numerous than are the plates of baleen in the mouth of the right
whale. The uses to which this strainer is applied will be discussed
below, in paragraphs 119-125.

The accessory branchial organ.

52. There is also a carious accessory branchial organ, sitnated be-
tween the top of the fourth branchial arch and the base of the skull.
This has been described from dissections of & fish identified as Clupano-
don aureus, Spix, in a paper by Prof. Joseph Hyrtl,* cited in full in the
DBibliography.

) The alimentary canal,

53. The alimentary canal in the mephaden is peculiar. The pharynx
is continued, in’ a straight canal, to the point of the siphonal stomach,
which extends backward mnearly to the posterior extremity of the in-
testinal cavity, then turning at an acute angle returns nearly to the

*Deukschriften Kaiserl. Akad. Wiss, Mut.-Nat. Class, vol. x, 1855, p. 49,
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h(?a(], Where it expands into a globular pear-shaped muscular organ
':‘:th FhiCk walls, which have their inner surfaces rugose, like those of
R gizzard of a gallinaceous bird. At the anterior end of the stomach
'8 amass of fine, filiform, pyloric appendages, surrounding the origin of’
he Intestine, which is very long and is arravged in two coils, one upon
€ach side of the- stomach, enveloping it completely. The length of the
1utestine is five or six times that of the whole fish.

The swim-bladder.

54. The swim-bladder is small and inconspicuous. Its walls are thin.
,It 18 not probable that it contains enough gelatine to be of commereial
1mportance. Hyrt]l was unable to detect its presence in the fish studied
bfﬁ_him as Clupanodon aurcus, but which was probably something very

erent,

III.-GEOGRAPHICAL DISTRIBUTION AND MOVEMENTS,
11.—GEOGRAPHICAL RANGE.
Limits in 1877.

B5. 1t is not easy to define exactly the boundaries of geographical
Tange for any species, unless they be marked by some impassable bound-
ary, It is especially difficult in the case of fishes. The limits of their
“'anderings appear to depend directly or indirectly upon temperature,
a“_d to vary considerably, from season to season, with the seasonal vari-
ations in the mean temperature of the water. '

As Rearly as it can conveniently be expressed the range of the north-
S enhaden, Brevoortia {yrannus, is as follows: it is to be found at
Some period during the year in the coastal waters of all the Atlantic

tates from Maine to Florida (approximately between the parallels of
lorth latitudo 250 and 45°) ; on the continental sideit is limited approxi-
"Rately by the line of brackish water ; on the ocean side, by the inner

(fllndary of the Gulf Stream. What may Ve the limits of its winter
Migrations it is impossible to say. A surface temperature of about 51°
1y Decessary for its appearance in waters near the shores.

Variations of the northern limit in the past.

56. 1tg northern limit of migration seems to have always been the
&y of Fundy. Perley, writing in 1852, stated that they were sometimes
“Mght in considerable numbers in weirs within the barbor of Saint
by, N, B.*

b 'Descript,ive Catalogue (in part) of the fishes of New Brunswick and Nova Scotia,

(See ‘R Perley, osq., Her Majesty’s e_migmtiou officer at St. John’s, New Branswiok.

M onq edition,) Fredericton: J. Simpson, Priuter to the Queen’s Most Excellent
Aesty, 1859, p. 30,
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Mr. G. A. Boardman, of Calais, Me., informs me that large sclLools
have been seen during the summer in Pass&iquuoddy Bay and the
lower Bay of Fuandy.

James Lord, of Deer Island, Charlotte County, N. B., testified beqne
the Halifax Oommlsswu that be had taken porgies in tbe neighborhood
of Campo Bello, but that none had been seen there ior ten years or
more.*

Mr. J. F. Whiteaves declares that of late years none have been found
in New Brunswick, nor to the north of Grand Manan.t

The claim of Professor Hind that they bave been found as far north
as Canso, is not, to my knowledge, supported by satisfactory evidence.

At present the eastward wanderings of the schools do not appear to
extend beyond Isle au Haut and Great Duck Island. These islands are
less than forty miles westward of the boundary of Maine and New

Brunswick.
Southern limit of range.

57. Dekay supposed the southern limit of the menhaden to be in thoe
neighborhood of Chesapeake Bay; but it has for some years been known
tbat they oceur in great abundance on the coast’of North Carolina. I
found them to be abundant in the Saint John’s River, Florida, in March
and April, 1874 and 1875, and it is quite certain that they are found
there throughout the winter. In the National Museum are specimens’
{Catalogue=No. 7696) collected at Indian River by Mr. Wurdemann. Mr.
Charles Dougherty, of New Smyrna, Fla., tells me that he has observed
numerous large schools during the winter in the open ocean off Cape
Canaveral and Mosquito Inlet.

" Old fishermen from Key West, who are perfectly familiar with the
fish, assure me that it is never scen about the Florida Keys.

Oceanic limits of range.

58. Beyond these bounds nothing certain is known. The thorough
and indefatigable labor of the twenty years during which Professor
Poey has been investigating the ichthyology of Cuba justifies us in tak-
jng his word that the menbaden is not found in those waters, It las
not been found at auy other point in the West Indies, nor is it recorded
from the coast of South Awerica, though other species of the same genus
have been found there. The investigations of Mr J. Matthew Jones and
myself have failed to discover it about the Bermuda Islands, and it ap-
pears to be unknown to the fishermen at that point.

Menhaden in the Gulf of Mexico.

59. Mr. 8. H. Wilkinson, keeper of Cat Island light-house, Missis-
sippi Soand, writes that no fish resembling the menhaden is found in

* Procecdings Halifax Commission, 1877, Appendix F, p. 245.
1 Sixth Report Departnent of Marine and Fisheries, Appendix U, p. 195,



HISTORY OF THE. AMERICAN MENHADEN. : 31

311058 waters; and a similar statement is made by Capt. D. P. Kane, of
e Matagorda light-station, Texas, who i8 a native of Maine, and has
€en enpaged in pogy-fishing in that State. He has for the past eight

Jears been engaged on the coast from Florida to Mexico, and has never

se.en menhaden or heard of their being caught south of Cape Hatteras,

Vith one exception. :

¢ Capt. William Nichols, pilot, residing in Saluria, Tex., informed Cap-

310 Kane that in September, 1872, great quantities of pogies drifted

Upon the beach at Saluria, and that the waters of the Gulf of Mexico and
Tatagorda Bay wero full of them. Capt. William E. Spicer, of Noank,
(?DP-, is positive that he has encountered schools of these fish while

Selling for the Mobile market off Tampa, Fla.

hese statements probably refer to the Gulf menhaden, recently dis-

;’?Vergd at various points in the northern Gulf of Mexico, and easily dis-

0guished from the northern species.

Range of other species.

raGO' Qn the coasts of Brazil and dt Montevideo occurs a geogra.phicgl
fa €@ of our northern species, the Brevoortia tyrannus, aurea, while still
%“h(?l‘ south, in the waters of Buenos Ayres, is another species, Bre-
Ortia pectinata. The latter was first taken by Charles Darwin, on his
Memorable voyage around the world, in a net on a sand-bank at Bahia
lancy, (latitude 392 8). Very probably the species is abundant along
® coasts of the Argentine Republic, in the broad mouth of the Rio de
a_Pl“ta-, and from the analogy of our species, well up the southern coasts
o razil, perhaps to Rio Janeiro. It is not unlikely that the eastern
N 386 of South America is as abundantly supplied as our own with these
98t valuable fishes. Valenciennes states that the Portuguese of South
Werica call the Brevoortia aurea by the name Savega.
gain, ou thecoastsof West Africa occursa species, Brevoortia dorsalis,
¢l08ely resembling the menhaden. An old fisherman in Maine told me
coat he had seen the menhaden in immense quantities on the western
A8t of Africa, where the negroes spear them and eat them.
ilnllstrations and descriptions of all the known American species are
8ven elsewhere in this memoir.

Alleged occurrence on the Pacific coast.

2561. The Hon. 8. L. Goodale, of Saco, Me., writing undfzr date October
l‘e(’g 1§77s states that some menbaden fishermen of Dristol, Me., have
0 €ntly sent one of their number to prospect for them on the Pacific
a‘f‘t, and- that his reports were so favorable that several of them with
HCr families had left a fow weeks previously for Washington Territory,
h :re th.e,y were informed that ¢ pogies” were abundant. If this report
Tue, it is quite certain that the explorers are doomed to disappoint-

fhent, No fish resembling the menhaden occurs in the Pacific Ocean.
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It should be noted, however, that wherever representatives of this
genus of fishes oceur there is doubtless an opportunity for establishing
new industries of great value. It would be well worth while for enter-
prising fishermen to investigate this subject. The Government of Japan
has recently employed one of the best informed of our New England
fishermen * to instruct the. natives of that country in the arts of catch-
ing and preserving food-fishes.

As has already been stated, there are abundant supplies of these fish
on both sides of the South Atlantic. There is apparently no reason why
extensive manufacturing interests may not be inaugurated in Brazil, the
Argentine Republic, Paraguay, and Africa.

12.—~THE ARRIVAL AND DEPARTURE OF THE SCHOOLS.

Causes influencing times of arrival and departure,

62. The date of the earliest appearance of the schools of menhaden at
any given point upon the coast corresponds very closely with that of the
arrival of scup, shad, bluefish, and other of the non-resident summer
species. It depeuds primarily upon the temperature of the water. This
element is of more importance, perhaps, in the case of the menhaden
than with the carnivorous fishes, since the food-supply of the former
is not likely to be affected by changes of temperature. There are other
questions to be considered, such as the movements of hostile species and
the direction of the prevailing winds, though the latter may, perbaps, be
merged in the question of temperature. Their departure is regulated by
the same Eauses, though, since their fond-supply is less uncertain, they
linger later in our waters than most of their companion species of the
spring. '

Material available for the determination of dates.

63. The material for determining the movements of the schools is very
unsatisfactory, though perbaps of necessity so. Although many of
our correspondents give dates of arrival and departure, these are under-
stood to be merely approximations to the truth. The only series of
observations showing the dates of the arrival of menhaden for a period
of several successive years is one from the Waquoit weir, and this profes-
ses to show nothing except the date at which the fish began to be
abundant. In the nature of the case, observations of & more definite
nature are impracticable. Since so little that is definite can be recorded,
it may be desirable to review the statement, of some of our correspond-
ents, thus putting on record a series of observations all carefully thade
and many of them extending over a long period of years. In this way
the movements of the menhaden at different points upon the coast
will be described more accurately and graphically than they could be by °
any compiled account, however carefully it might be prepared. It is

* Capt. U. 8. Treat, of Eastport, Me.
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I?OI)Ed, too, that this course may suggest and elicit faller observations
fompersons living in our seaboard towns.

4 review of the general movement ulong the coast.

64. At the approach of settled warm weather the schools make their
appearance in the coast waters. They remain in the bays and near the b
f}“’l‘es until they are warned away by the breath of coming winter.
The date of their appearance is earlier in the more southern waters, and
tl}e length of their sojourn longer. It is manifestly impracticable to
glve anything but approximate dates to indicate the time of their move-
ents, Iy fact, the comparison of two localities, distant apart one or
tWo hundred miles, would indicate very little. When wider ranges
are compared there becomes pereeptible a proportion in the relations
of the general averages. There is always a balance in favor of earlier
arrivals at, the more southern localities. Thus, it becomes apparent that
the first sehools appear in Chesapeake Bay in March and April, on the
0ast of New Jersey in April and early May, and on the south coast of
New Ingland in late April and May, off Cape Ann about the middle of |

.Ia}’, and in the Gulf of Maine about the latter part of May and the }
tirst of Jupe, Returning they leave Maine in late September and Octo-
er, Massachusetts in October, November, and December, Long Island |
Ouud and vicinity in November and December, Chesapeake Bay in
)e%mber, and Cape Hatteras in January. Iartber to the south they
appear to remain more or less constantly throughout the year.

00ast’ of Florida.

65. In the Saint John’s River, Florida, menhaden are abundant
throughout the winter. They appear in November clogging the shad-
bets. It is not known how far they proceed up the river, but I was
unable to learn that they have beeu taken above Buckley’s Blatl, twelve
niles above Jacksonville and thirty-six from the mouth of the river;
they are particularly numerous at the mouth and iu the vieinity of May-
l?ort: and Yellow Bluff. That they rewain as late as May is well estab-
1shed, and it is the opinion of Mr. Kemps that they are found through-
Out the swnwer, the young fish, at least. I have found the grown and
h'dlf-growu tish abuudant at Arlington and Jacksonville in April, 1874
?}lld 1875, After the first of May the opportunities are not favorable
1_01' observation, the use of shad-nets being theu discontinued. Youug
fish are seen from May to October, according to Mr. Kemps, in schools
Over two.miles long and extending frow shore to shore of the river.
Alo‘ng the coast of TFlorida, from-Cape Canaveral north, the schools of
aduls fish are said to be common through the winter months,

Coast of Georgia.

‘66. Mr. Joseph Shepard, of Saint Mary’s, Ga., states, on the authority
of a Saing Andrew’s Bar pilot, that small schools of meuhaden are
Seen in Saint Andrew’s Sound during the summer months, coming over
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the bar with the flood tide and going out with the ebb, and that the
same fish are also seen in large schoolsin calm weather during the win-
ter months outside the Sea Islandsin about seven fathoms of water, aud
three to four feet below the surface. Mr. Charles C. Leslie, a fish-dealer in
Charleston, S. 0., informs me that schools of menhaden frequently are
seen in the winter off Charleston Harbor; a statement which is con-
firmed by others, among them Mr. Dauiel T. Chureh, of Rhode Islaund.

Coast of North Carolina.

67. Mr. A. C. Davis, of Beaufort, N. O., writes that the fat-back first
approaches the coast at that place in June, the main body arriving in
July from the south, entering the rivers and drifting up with the flood
tide and down with the ebb ; their appearance is regular and certain,
and has never failed, the numbers seeming to be greater every year.
They remain in the rivers and inlets throughout the summer, gradually.
departing toward the close of Oectober and the first of November to the
sonthward. Daring the season they are constantly coming in at inter-
vals. Those which first arrive are one-quarter to one-half grown, no full-
grown fish appearing until later in the season. In bad weather, espe-
cially with northern winds, they leave for the sea, returning in moderate
weather, with southerly winds.

Mr. A. W. Simpson, jr., of Cape Hatteras. light-station, records sev-
eral interesting facts concerning the movements of the fat-back around
that cape. They first make their appearance in June and remain until
December; they generally come in to the shore on the northern coast of
the cape, rauning south along the beach and entering the inlets and
rivers. lo the first of the season they may be secn, in moderate
weather, five or six miles at sea, in large schools half a wile in length,
apparently floating upon the surface of the water. They always muke
their appearance from the north and leave the coast by the same route.
Some are seen in thoe sounds and rivers all the year. When the second
large run oceurs in the fall they appear in immense numbers., This ig
sometimes in November and in other seasous in December. In 1873
they were first seen on the coast about the 6th of December, and the

main body arrived about the 10th of December. Many schools may be
seen at one time. They seldom come near the coast in bigh winds and
rough secas, or if they do they swim so low that they are pot seen
from land. Their appearance is certain and they are about the same
in abundance every year at the spring rum, but the fall and winter
rups vary somewhat, the number in some seasons being very much
smaller. Mr, Sxmpson thinks that the tides do not affect their move-
ments in any respect, except that they prefer to swim against the tide;
he has convineced himself, by careful observation, that more enter the
inlets on the ebb than on the flood, though they are frequently seen
drifting up and down channels with the flood 4nd ebb. The one and
two years’ fish school by themselves, the young in large schools along
the sandy shores. Maupy fish pass the winter in the inlets and rivers,
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but ost of them leave the coast by a northern route, the spring runs
eaving ip October, the fall runs about the middle of January. Somo
Seasong they g0 to sea in large schools and others they drop away grad-
Rally, " The first of the spring-runs are usually the smallest. During‘
® Summer the large schools are only seen occasionally, though Mr.
'hDSon thinks that they are on the coast continually. They only come
D¢ar the outer sea-beach when driven in in October and November by
the tailor (Pomatomus saltatriz), or bluefish of the North, and the dog-
fish (Musteiyg leevis), :

i

Coast of Virginia and Chesapeake Bay.

Gs. According to Mr. Henry Richardson, the alewives are caught in
lie ¥icinity of Cape Henry as early as Mareh, though the main body.
988 not come in until June and July. Daring these months they are

°°U8tant]y passing the Virginia capes and entering Chesapeake Bay,.
¢owing from the south.
lie Potomac fishermen inform me that they appear in the spring,
8000 after the sbad and berring, remaining in the Potomac during the
Bef‘~50n, where they prove a serious hinderance to the working of the shad
Seines, Young fish seven inches in length were taken in the lower
Otomac at Nanjemoy Reach as late as December 10, 1874, bat disap-
Deareq after the first leavy frost. The first schools appeared late in
arch and early in April, 1875, and in 1878 early in March.

At Apateaguo Island, Accomac County, Virginia, according to Mr. J.
) Allderton, they are first seen swimmming northward pear the coast in
Pril, the main body arrivitg in June. Their appearance is regular.

€Y run in-shore on the flood, drifting off with the ebb. In November.

%Y are seen making their way toward the south. '

I Tangier and Pocomoke Sounds, says Mr. Lawson, they appear.
About May 1, the fish of different sizes in separate schools; they are
founq there in quantity tf)roughoub the season, the southward migration
€ginning in August and continuing until the middle of October.
find g manuscript nete by Professor Baird to the effeet that they
A% found in large schools at Cape Charles, Virginia, from April to
ctober, being most numerous on the bay side of the peninsula.

Delaware Bay.

89. Mr, James H. Bell, keeper of Mispillion River light-honse, Dela-
Warg Bay, states that fish are first seen in those waters early in March,
al}d grow more numerous until about the widdle of April, when they are

Ughteneq away by the sca-trout. They soon return in increasing num-
O%IS until the middle or last of May, after which they begin to disappear
U large gehools until the first of August, when they again become num-
Crous, ang continue so if the weather is mild, when they begin to dis-
Appear, working out to sea through the chaunel. The opinion of Mr.

¢l is that after entering the bay they follow the main channel, spread-
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ing toward the shores on either side as they advance, until arrested
by brackish water. The western shore of the bay is very shallow, the
tide near the beach seldom rising above six or seven feet. When the
tide is three-quarters flood the fish run in close to land and are caught
within twenty yards of the beach; from slack water to first quarter ebb,
if it is calmn, the water is spotted with the break or ripple, and as the
tide recedes they float out with it to deep water. Medium and small
fish are found together, not probably in the same schools, but close
enough together for the seine to catch fish ranging in length from three

to nine inches.
Coast of New Jersey.

70. According to Mr, Albert Morris, menhaden make their appear-
ance in Great Egg Harbor, New Jersey, about May 1, the main body
arriving about June, and leaving about the middle of September, the
‘ eastern run” coming along in October or November.

Mr. A. G, Wolf, keeper of Absecom light, Atlantic City, N. J., writes
that the appearance of the first schools is regular and takes place in
April, the main body coming in July. They come from the returning
south by degrees in the fall, beginning in September,

D. E. Foster, of Cape May light-house, states that they appear from
the south about April, larger but not so fat as the second arrivals in
July, the majority of which are from four to six inches in length. They
disappear in November, heading to the north.

Zastern end of Long Island,

71. In the vicinity of Greenport, N. Y., according to Captain Sisson,
the first arrivals are in March and April, and according to Mr. Havens,
about April 1, while Hawkins Brothers, of Jamesport, put it about the
1st of May. These gentlemen agree that the first schools contain tho
largest fish; that they are followed for some weeks by other rans, and
that the schools leave for the south on the approach of cold weather in
October and November.

Mr, Duadley tells me that his steamer usually starts out from Pine Isl-
and from the 1st to the 12th of May. She never fails to find fish out-
side of Montauk Point. The gangs which started out for the season,
April 20, 1877, found plenty of fat fish on the first day out.

The late schools of large fish which come upon the Connecticut coast
about the 1st of November, and which are supposed to come from the
coast of Maine, usnally strike across from Watch Ifill and Fisher’s Island
to the Napeague shore, where they sometimes remain several days before
their final disappearance from those waters,

Long Island Sound.

72. In the western partof Long Island Sound, at Stratford,according to
Mr. Lillingston, they appear about the 1st of May and remain until Octo-
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2:;; erll‘en. they leave at once, swimming east. They approach from the
Sept. he largest fish he thinks are found in August. In August and
iv ember immense numbers “strike on” and follow up the Housatonic
ver, and these are invariably poor.
areAt Mll.ford, Conn., we are informed by Mr. Miles, the first white-fish
i JSeen In April or May, the main body arriving in Long Island Souund
or r“ne and July. Sometimes the first fish are the largest. The schools
fis uns appear to come at intervals of from two to three weeks,  The
ne ItFomO in around Montauk Point, the early fish follow along the Con-
sh; 'cut shore and up the rivers; later in the season they are found off
Tiv e 1n deep water, though they occasionally work inshore and up the
rs.  Their appearance is regular and certain. The schools are mixed
48 regardg size, in the opinion of Mr, Miles. The schools begin to disap-
Pear about the 1st of September, passing around Mountauk Point to the
South, and are all gone by the 1st to the 15th of October.

At Westbrook, according to Captain Stokes, they appear about the
m‘dd}e ot May and leave in November in continuous schools, passing
aroung Montauk, bound to the south. In July the schools are the
largest, :

4% Saybrook, says Captain Ingham, the first bony-fish are seen in

a¥, the main body arriving in June, The first are scattering and gen-
€rally the largest ; there are several runs at irregular intervals. Thae
3Dpearance of the fish is regular and certain. They leave in October
Wostly iy g body.

Captain Beebe, of the Cornfield Point light-vessel, writes that the
firgt bony-fish are seen in April, but that these are not the largest. They
Work along the bays and rivers of the sound, drifting in with the flood
3ud out with the ebb. They leave about the middle of November in a

ody, passing around Montauk Point to the soutbward. They ascend

¢ Connecticut above the Shore Line Railway bridge, where they are
Ofiten followed by the seining gangs belonging to Luce Brothers, of
antie, :
Block Island Sound.

. 73. Captain John Washington, of Mystic River, Conn., states that the
firgg bony-fish arrive in Block Island Sound early in April, folloyed by
arger schools toward the last of the month, and that they continue to
Ome in during the first half of the summer. They come in around Mon.
tauk iy large schools, and after passing the outer islands, thelarge schools
Teak up into smaller ones, which make their way toward the rivers and
COves. Their arrival is certain and quite regular, varying but a few days
from year to year. They begin to leave in October, and by the last of
Ovember are gone.. A few stragglers are seen in the Mystic River until
“F’ begiuning of freezing weather. They swim southward iu their fall
mlgration, going faster than when coming north in the spring.
Capt. Jared 8. Orandall observes that they first appear in Block Island
Ound about May 1, coming from the southward and through the east
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end of Leng Island Sound, working to the eastward and westward.
Their appearauce is certain, though their abundance is greater in par-
Jticular seasons. They leave gradually in November and December,
working to the westward after leaving the sound. Small and large are
mixed indiscriminately- in the schools.

At Block Island, according to Mr. Henry W, Clark, they appear about
the 1st of May, and continue running in until about the middle of June,
Their appearance is certain but their number variable. They work in
and out with the tide, but when they are making a passage the tide
does not stop themn. They start southward about the middle of October,
and continue running for a month.

Myr. Dudley on the schools of Eastern Connecticut,

74, Mr. Dudley, whose vessels ply their nets in both Block Island and
Loug Island Sounds, tells me that fishing Legins at Pine Island from
May 1 to May 12, and that for quite a nuwmber of years fish have been
taken the first day the vessels went out. In 1877 the vessels which
started April 20 found plenty of fat fish. Whether the season be hot
or cold, the fish come at about the same date. Of late years the first
schools have been very fat ; immediately followed a run of poorer fish.
The run which begius in the middle of April and continues for three or
four weeks, is composed of fish yielding from five to seven or cight gal-
lons to the thousand. The next run of fish continues until about the
1st of July. These yield not over four gallons. Then follows a poorer
run, averaging two gallons., In 1877 millions of fish have been taken
which have not averaged above one quart to the thousand. In 1876 it
was much the same, but in July, when the poor fish were most abun-
dant, a foew schools made their appearance which yielded ten gallons to
the thousand. Of two gaungs, fishing side by side, one might make a
haul of ten-gallon fish, while the other secured only balf-gallon fish,
Good fish are usually expected in the fall. In 1876, however, they were
few and-poor. In 1877 the schools of fat fish made their appearance
near Point Judith on the 30th of October.

Narragansctt Bay.

75. At Point Judith they come in from the westward, according to the
statement of Joseph Whaley. They appear about the 20th of May, and
continue to pass, moving castward, until July. Their arrival is very
regular, but sometimes cold weather and easterly winds put them back
ten or fifteen days. They begin to leave in October.

Mr. Daniel T. Church, of Tiverton, R. L., states that the menhaden
make their appearance in Narragansett Bay about May 1, and continue
running in during the season ; their arrival in Narragansett Bay for the
past eighteen years has been certain, though the time of arrival varies
with the weather ; they drift with the tide at times, and at others swim
against it. No fish are taken in the purse-nets after the cold weather
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OBft!le fal], but the gill-nets often take them as late as New Year’s.
¢bjamin Tallman caught 1,600 barrels (400,000) on December 3.*

Marthw’s Vineyard Sound.

1 76. At Menemsha Bight the menhaden appear from April 21 to May
EO’ according to Jason Luce & Co., and swim west. Mr. Marchant, of
dgartown, thinks that they enter the Vineyard Sound from the south-
West. It is more than likely that both are right, and the fish enter the
Sound at either ond indifferently, They are seen here in November.

ACcording to Captain Edwards, menhaden come to the vicinity of
Wood’s Holl, Massachusetts, in May, and remain until October, Cap-
tain Hinckley, of the same place, states that they first appear to the
ﬁ?stwal'd, striking Montauk Point and.following along the coast exactly

ike the scup, but going more into the bays; they go in more shallow
Water; he has seen them in 12 feet. A school looks reddish. He has
S€en a school a mile wide and a mile aud a half long. They frequently
:“Vlm near the surface and make a ripple that can be seen. The ﬁr§b
BZhOOI swims rather deep, but as they become more plenty they can be

0. They generally come in about the 10th of May ; in 1871 the first
Were taken the 21st of April, about three weeks earlier than the aver-
388. Bu they strike off again for about a fortnight before they come
Togularly, ‘

Capt. Isajah Spindel, of Wood’s Holl, took the first menhaden of the
Stason of 1870, April 23, and the first mackerel at the same time ; these .
Vere only stragglers, and the best time for catching menhadeu that year
Va8 about the 10th or 16th of May; in 1871 they came on the 21st of
APril, when a thousand were caught; a few stragglers had been taken
befol‘e, perhaps as early as the middle of April. In 1872 no menhaden
Were seen after the 15th of October.

In the autumn of 1877, which was unusunally late and warm, the men-
taden lingered on the coast until very late. Vinal Edwards saw many
tzken’ November 28, by the North Truro fishermen, and himself found

€m at Wood’s Holl, December 1.

very definite idea of the date of appearance of the menhaden in

ofe Vineyard Sound wdy be gathered from a table given in the Report

the: Massachusetts Commissioners of Inland Fisheries for 1871, and
°re reproduced with additions for convenience of reference.

" Report, of the U. 8. Commissioner of Fish and Fisheries, 1873, p. 184,
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77. Table showing days of first appearance in abundance of menhaden, alewives, soup, and
Ulucfish, at Waquoit weir, since 1859,

Year. M‘féﬁm’ Alewives. | Scup. I Blue-fish,
1859, iaeecaccaaracccscectacnnans ceeieiaireisaaas May 6] Aprl 7| Moy 5 ! May 16
1860 . -..|May 4 [Apm! 3| May 21 May 15
1861. May 1| April 1 April27 | May 17
1862. May 6| March 30 | May 10, May 13
1863. May 2| March 29 | May 8 | May 15
1561, May 5| March 28 | May 6! May 17
1665. .| May -1 March 29 | May 1| May 16
1666 4 May 7] April 2| May 8| May 15
1267. .| May 3| March 28 | May -4 May 14
1663. ...| May 15| March 30 | May 10 | May 19
1869, .v.| May 10 | March 31 | May 7| May 17
D Ceeenn ... May 8| Murch 23 | May 2| May -11
3 ...| April2t | March 24 | April25 | May 24

Irregularities of movements shown by returns of Waquoit weir.

78. The returns of ‘Waquoit weir, which was rented in 1871, by the
Massacbusetts commissioners of inland fisheries, for the purpose of get-
ting exact statistics on the subject of pound-fishing, show how uncertain
and irregular are the movements of the menhaden and their capture in
any fixed locality upon the shore. April 21, 1871, 6,000 were taken;
April 23, 13,3005 May 1, 17,420; May b, 35,920; May 9, 10,020; May
10, 16,800 ; May 11, 14,945; May 13, 14,200; May 15, 7,300; May 16,
900; May 18, 1,280; May 19, 1,040 ; May 20, 7,600 ; May 22, 6,000; May
23, 26,000; May 24, 2,205; May 25, 780; May 31, 40,300; June 1,
13,260; June 10, 7,540; June 14, 27,300; June 16, 93; June 17, 19,
In 1865, from April 21 to May 15, were taken 175,300, and from May 16
to June 2, 35,800; in 1866, between these dates, respectively, 213,730
and 104,780; in 1867, 82,680 and 121,060 ; in 1868, 45,706 and 79,020;
in 1869, 66,680 and 79,030; in 1870, 152,680 and 255,340; in 1871,
136,005 and 99,256.*

‘ South shore of Cape Cod.

79. At Hyannis, Mass., writes Mr. A. F. Lathrop, they appear in May
in small numbers, the greatest season of plenty occurring in June.
They work along the shore line and into the sounds, bays, and rivers.
Their appearance is regular and certain, and they disappear iv a body
about the 1st of October, _

Capt. Reuben C. Kenney, of Nantucket, Mass., states that they appear
in the vicinity of that island about the 1st of May, or a little earlier it
the season be favorable. They appear to come from the direction of
Sandy Hook and the coast of New Jersey. They are most abundant in
June and July, and begin their return in October, all disappearing in
November.

Capt. Josiah Hardy second, of Chatham, Mass., writes :—* The men-
haden seen here are on their route to the castern shores, coming from

* Report of the Massachusetts Commissioners of Inland Fisheries for 1871, and Re-
port of United States Commissioncr of Figh and Fisheries 1871-72, pp. 174-176.
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the west; wi

col en they strike Chatham Bay they swim in large schools, \

oring the water and followed by numerous sea-birds. They are gov-
°roed by the winds and weather about showing themselves; in fine
Moderatq Southerly weather they come up on top of the water. They
ave been caught in our bay as early as the 15th of" April, but gener-
ally not before the 1st of May. Inever knew them to fail cowing; they
8enerally follow the ghores, making their way down the sound by Mon-
omoy Point, and those that got within the point, into the bay, follow the
S%'Ore to get out on their transit east. There is no difference in their
Size in the spring, or a very slight one in some schools. In our bays,
Pouds, and rivers they will head the tide; they come inshore at high
ater on this coast and at low water keep off tho flats and shoal water
10to the channel or deep water, which is from three to seven fathoms
W ourbay, 1 donot think it makes any ditference to them about the
depth of water; they seem to bave a natural instinct, and are just as
Tegular in their course and movements as a flock of sea-fowls; when one
18 frightened they all start, if one turns all in the school turn, if one
89¢s down all in the school follow. One peculiar trait in them that
‘annot be acounted for is, that on this coast, as well as on the castern
Shore, Sometimes for hours there is not a fish to be seen, then all at once
€Y rise to the surface and it is literally full of sc¢hools, sometimes turn-
0ging complete cirele, at other times all headed one way, then all at once
very one has disappeared. The fish pass here (the cape), bound south,
10 the latter part of Septémber and the first part of October, all moving.
about the same time. Sometimes in their transit south they find their
Vay into our ponds and creeks and get Lothered and belated ; they

¢hily very quick in a cold night. Their route south is outside of Nan-
tucket 151ang,»

Cape Cod Bay.

80. Mr. David F. Loring, keeper of Highland light, at the northeastern-
208t poing on Cape Cod, states that pogies appear in that vicinity from
the lagg of April to the middle of May, making their appearance in large |
Schoolg op the surface. After passing by the cape in the spring, Fbey i
re‘lllently throughout the sumnmer make their appearance in Province- ,
0wn Harbor, the bluefish chasing them. They are very seldom seen to}j
School on the ebb tide, but as soon as it turns flood they are seen ou top:
O.f the water, Mr. Loring states: “I have seen the surface of the water |
literally covered with schools on the flood tide, while on the ebb there 1
S hardly g fish to be seen. I have seen them under water on the ebb .
'de, two or three fathoms down, in schools, but they move very slowly l 6
U0til the tide turns fiood. Then they school up to the surface.of the
ater and gre quicker in their movements. I have seen them in the fall }
of the Year when not schooling, but whether schooling or not they gen-
Crally Play on the surface of the water, excopt on the ebb tide.” They
“lmence to leave the coast about the 1st of October, moving south by
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degrees. During the month of November, 1874, the small seining steam-
ers belonging to an oil and guano company in Fall River, Mass., which
has ‘a large factory in Boothbay, Me., baving left the Maine fishing-
grounds after the pogies had left the coast, fell in with large schools
Jjust outside of Provincetown Harbor and took 30,000 barrels of them in
a short time.

According to Mr. Hemwan 8. Dill, light-keeper on Billingsgate Island,
pogies appear in .Barnstable Bay about May 10, not varying over four
or five days from year to year.

Vicinity of Cape Ann.

81. At Marblehead, Mass., we are informed by Mr, Simeon Dodge, the
fish appear about May 9, a larger body appearing in July; tbeir course
is northward, their appearance certain. Their favorite locality is at the
mouths of fresh-water streams, moving up the creeks with the flood and
and down with the ebb. They take their departure in a body about the
last of Qetober.

Capt. I. J. Babson, of Gloucester, Mass., states that the appearance
éf this fish for the past thirty years has been regular and certain. They

rst appear in Massachusetts Bay about the 15th of May, and are pres-
ent in the greatest numbers a month later. When in deep water they
are not affected perceptibly by the tide, but when near the shore ruu in
and out of the rivers and creeks with the tide. They swim low during
easterly winds, but in warm and pleasant weatber play at the surface,
They begin to leave the coast about October 1, and Ly the last of the
mouth are all gone.
' Gulf of Maine.

82. According to Judson Tarr & Co., they come on the coast of Maine
about the 1st of June, though they are not plenty until June 20; they
continue coming until July, Thbey follow the shore coming and going,

O [and their appearance is certain; they have never been known to fail,
{ They leave the coast about October 1, on the approach of cold weather.
¥ Mr. J. Washburne, jr., of Portland, Me., states that pogies appear in
that vicinity June 10 or 15. They come in two schools; the first, which
are small, usually come about ten days before the second school. They
remain during the summer and work in shore on the flood tide and out
! on the ebb. They leave for the South about October 1; in 1874, some
1 were taken November 4.
Mr. G. B. Kenniston, of Boothbay, Me., who is largely engaged in the
i menhaden fisheries, thus gives the result of his personal observations:
. #The pogies are first seen about May 20 in occasional schools. The main
’ body arrives'about June 20, which, passing to the eastward, is followed
" by others continually for about thirty days longer. Thereis considera-
ble difference in the size of the fish caught. At times, mixed sizes are
taken at the same set. Usually those arriving at different periods differ
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D 8ize, the larger may come sooner or later; nothing certain is kuown
a? Tegards this. After rounding Cape Cod, some touch the coast in‘the
Vichity of Gloucester, Mass., but by far the. larger portion it appears
eep off shore, and near it anywhere from Cape Elizabeth to Monbegan.
he main body of these fish continue to pass toward the east till about
the 20t of J uly, when that impetus seews to be checked, and for thirty
or forty days their movements- are seemingly local, Then they begin
heir return to the west, and contiune to repass until in October. The
last bodieg are urgent in their westward course. - Their appearance is
!'egula;:, and they have never been known to fail. The temperature of
© air affects them; they will not ‘show’ or come to the surface when
€0l nortly or east winds prevail.” : -
Boardman and’ Atkins state that the latest date at which menhaden
13V8 been observed on the western coast of Maine, between Cape Eliza-
beth anq Pemaquid, is October 25, and the period of greatest abun-
dance avout the last of J uly or the first of August, although for several
Weeks precedin g and following that dote, there is little variation in thejr
Dumber, Since the publication of his report Mr. Atkius has observed
Swall menhaden as late as December in the vicinity of Bucksport. _
. Mr, Benjamin F. Brightman, of Round Pond, Me., also largely inter-
®sted in the fisheries, states that the first fish make their appearance
About the 1st of June, though usually scattering. Seining begins about
the 15th; the fish are poor then and rather smaller than those taken in
dgust and September, when the smacks go.off shore from five to thirty
. Miles to- get larger and fatter fish, Seining Legins about the -15th-of
Une, and continues until the 15th of October. They are most abun-
dang and easily seen on a warm, sunshiny day. The fish start to go
West about the middle of September, and continue going until the last
of October. ‘ _
Mr. John Grant, keeper of Matinicus Rock light-station, writes that
"I€y arrive about the 1st of June, the larger body from the middle to the
256 of June, the last school heing much the largest and fattest. There
are Commonly several schools at irregular intervals. A favorite play-
Ing-ground is between Seguin Island, and Matinicus Rock, and in the
2y8 and mouths of rivers between those two points, The fish leave
about the middle of October in a body. ' :
On the eastern side of Penobscot Bay near Brooklin, according to

€88r8, J. 0. Oondon and R. A. Friend, pogies come in from the 10th o

he 15th of J une, and leave by degrees after the 1st of October. They
&8 most abundant in June and J uly. ‘ '
In the same vicinity, according to Mr. Z. D. Norton, the first menbaden
Seen are seattering individuals that are caught in gill-nets and wears ip.
7, often as early as the middle of the month. The schools do hot
8ppear until the middle of June, on an average. They leave in Septem-’
°r Commonly, In Bluehill Bay they are sometimes known to stay as
ate a8 October, ' - o
4 F
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Mr. William H. Sargent, of- Castine, Me., has known them to come in
‘a8 early as May 25, and has seen them'in November.

Bastward from this point .the stay of the menhaden is materially
shortened up. At Jonesport, according to Mr. George R. Allen, it is
almost confined to the month of Aungust, seattering ones being taken in

J u]y In Passam'lquoddy Bay and vicinity menhaden are pow rarely

-~

seen. Formerly they were 1ouud in all these waters in August.*
Mr..Maddocks on the Maine schools,

83. Mr, Maddocks states: ¢ Its appearance on the coast of Maine is-
from about June 1, to October 1. The date of coming rarely varies
more than five days; that of departure is sometimes delayed until
October 15, if the weather continues mild and calm. It usually dis-
appears from the surface during the continuance of cold northerly
winds ; and even in favorable weather alternately rises and sinks dur-
ing the day, the morning and evening being the time of most general
appearance. The first straggling comers are generally discovered on
the ¢ outer grounds,’ so called, some forty miles off shore. The nambers
increase with the advance of the season, the fish gathering in schools.
or bunches from the size of a dining table to ten acres large, and fifty
of these being frequently visible at once from the mast-head. In these
bunches the fish extend from the surface two or three fathoms deep,
more or less, as far at least as can be seen, in a compact mass, either
lying perfectly still or moving slowly with their heads all pointed one
way as ifsintently gazing upon an object before them.”+ And ngin:
“ It is certain that the disapparance of the menhaden from the Maine
coast in the autumn is accomplished by a movement of vast nambers (not
necessarily the whole or even the greater nuiber) to the west and
south along the shore. The withdrawal is nearly simultaneous, but in
a body s0 immense that the vanguard reaches Cape Cod before the

’ rear has left the Maine waters. Our fishermen follow the retreating

army as far as Oape Cod and Sandy Hook, and make large captures.” .
13.—MI1GRATIONS.
Migrations of fishes and their causes,

84, It was formerly believed that all seasonal migration was directed
toward and from the equator, but zoologists of the present day recog-

_ nize another kind of migration quite as important although not usually

so extended. At the approach of the hot season in subtropical elimates
the birds seek a cooler temperature, either by flying northward or by
ascending the high mountains. In like manner the fishes of any region
may find water of suitable warmth by moving north or south along

* Goodale & Atkms, op. oft., p. 4.
t The Menhaden Fishery of Maine, p. 4.
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Fhe shores of the continent, or by changing to waters of less or greater
depth. The former may be called equatorial, the latter bathic migration,

Bathie migration is the most common. The cod family,.the halibut,
and flounders, the scuppaug, tautog, sea bass, and sculpins, are well known
€Xamples. The cod prefers a temperature of from 35° to 420 F. and
this it secures in a temperate climate, such as that of Southern Now
Englang by remaining on the off-shore banks in 15 to 30 fathoms of
Water, coming near the shore in winter. On the coasts of Labrador, New-
fOllndland, Nova Scotia and Eastern Maine they are near the shore in
SUmmer and in deep water in winter. In Norway the fish are caught
to some extent in the fiords in the summer season, though more in winter,
In summer they still remain on the off-shore banks. The halibut moves
UP and down on the sides of the great oceanic banks and the continental
Slopes’ with the seasonal changes of temperature. In summer they are
abundant in the shallows of South Greenland, while in winter they are
in deep water. O the coast of Massachusetts they come near the shores
Only in the dead of winter, though abundant in summer on the edges of
the outside banks in 80 to 300 fathoms of water. The sand dabs (Hippo-—
9lossoides dentatus) are abundant in July in water of 60 and 80 fathoms
ten miles off Cape Ann; in the middle of winter they swarm upon t
8and flats in two or three fathoms depth.

The Spanish mackerel, the bopito, and the tunnies are good examples
of nomadic species. In suminer they throng our northern waters; in
Winter they are under the tropics.

Others, like the sea-herring, appear to migrate in two ways. Their
ovements are, approximately, both parallel with and vertical to the
Coast line ; that is to say, they secure changes of temperature Doth by
leaving the upper strata of the ocean and by moving toward and from the
€quator, The researches of Boeck in Norway, show that the schools ap-
Proach the coast by gullies or submarine valleys from the oceanic depths,
Buch.is doubtless the case on our own coast, in theit dfrliest approaches,
though having reached the shallows near the shoié;'he schools range
along gfeat stretches of coast line. Since fishes have no restrictions
Upon their movements except those of food and temperature, all active
. 8Pecies must traverse areas of many hundreds of miles during the year.
" The tendency of all the researches made during the past few years

28 been to confirm the views advanced by Professor Baird in an un.
Dublished letter written in 1873 to the Hon., Hamilton Fish, Secretary
of State, : ‘ :

“The question in regard to the migration of fishes is one that has
ttracted the attention of both fishermen and naturalists for many years
Past, and o great deal of eloquence has been expended by Pennant and
otlier writers, in their history of the movement of herring and -other
8pecies, - '

“For many years it was considered beyond question that the sea
her’ring, having their. homes in the northern seas, were in the habit of
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pprosecuting extensive journeys, in the course of which they successwely
visited the shores of Europe and -of America, penetrating into their
.bays and sounds, and roturning afterwards to the point from which
they started; the adults decimated by the predaceous fishes and their
capture by man, but their numbers kept up by the progeny, the result
of their spawning operations, for which purpose it was supposed their
journeys were initiated.

“In the same manner the shad and the fresh-water herring of the
American coast were supposed to start in the late winter along the
southern coast of the United States, in a huge column, the herring first,
and atterward the shad, first entering the Saint John’s River in Flor-
ida, and while passing up the coast sending off detachments into all the
prineipal rivers, and finally stopping in about the latitude of the mouth
of the Gulf of Saint Lawrence.

“This theory is at present almost entirely abandoned, and there is
reason to believe that after the herring and shad have spawuned in tho
rivers they proceed to sea, and spend the period until their next anad-
romous movement in the immediate vicinity of the mouths of the rivers,
where they are followed in due course of time by their young. This
is,illusti’ated by the fact that fish of nearly every prominent river show
some peculiarities by which both the fish-dealer and the naturalist can
distinguish them; the difference not being sufficient to constitute a
specific rank, but such as to mark them as local races. Numerous cap-
tures, too, in gill-nets and otherwise, off the northern coast, during the
period when they should be gathered together in the southern waters,
prove that a portion at least remain. It is difficult to imagine how &
shad or a river herring, spawned in the Saint Lawrence River or any
northern stream, could avoid entering a more southern river, if in its
vicinity ; but if any fact has been well established of late years in the
history of the fishes, it is that the anadromous fish, or such a8 run up
the rivers from the sea to spawn, will return if possible to the river in
which they first saw the light. So true is this, that where there may
be two or three rivers entering the sea in close proximity, which.have
become destitute of shad or herring in consequence of long-continued
obstractious, and the central one only has been restocked by artificial -
weans, the fish, year by year, will enter that stream, while those adja-
cent on either side will continue as barren of fish as before.”

" The influence of ocean ten,zpera'ture on the movements of menhaden.

* 85. The influence of ocean temperature on the menhaden is not at all
well understood,and I can here record only crude generalizations fonnded
upon very unsatisfactory data. I have before me three tables showing
the variations of temperature, by monthly means, for Key West, Fla.;

Jacksonville, Fla.4 Bavannah, @a.; Charleston, 8. C.; Wllmmgton, N,
C.; Norfolk, Va.; Baltimore, Md New York 01ty, New London, Conn.; 3
WOOd’s Holl, Muss. ; Portland, Me ; and Eastport, Me. Table I shows
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the Wwonthly means of surface temperature; Table II, of temperature .
at the bottom near the shore; and Table ILI, the average means of the
Surface and bottom temperatures. The observations were all made at
3p. m., and are.continuous from Mareh 1, 1876, to March 1, 1877. These
are reproduced in Appendix I, There is, also, o table of the daily ob-
Servations of temperature at the surface at the same stations, A stady
of thege tables, which, for convenience; were mapped out in curves upoun
Section paper, affords some interesting results.

Yinimum, timits of temperature and the dales of appearance and disap-
Dearance of the schools.—The monthly mean of surface temperatures ut
Eastport is greatest in September, when it is. 50°.6, while the highest
daily observation is 510.5. The menhaden do not visit astport in wid..
Simmer, Tet us divide'the monthly averages for May, at Portland, into
Quarterly periods. The average for May 16-23 is 470.1; for May 24-31
1:8210. The quarter-month averages for October are 53°.8, 50°.8, 47°.9,

8.

The schools of menhaden arrive in Bastern Maine late in May a ﬂ
€arly in June, and depart, usually, before the middle of October.
At Wood’s Hol! the quarter-month averages for May, as taken by the
Signal Service observer, are 480,2, 49°,6, 53°.1, and 57°.6, approximately,
Or the monthly average, 520.3. These observations are made in the

reat Harbor, at the railroad-wharf. Auother serios of observations,
Tnade by Captain Edwards, for the Light-House Board, in the Little Har-
bor, are believed to indicate more nearl y the temperature of the Vineyard

und. These, however, arc only for bottom. The difference between
Fhe monthly mean of bottom temperatures for May, at the two stations,
8 almost two degrees (10.8), the figures being 51°.5 for Great Harber,
for Little Harbor 530.3. It does not seem assuming too much to place the
Quarter-month average for the first half of May at 50° and 510.4, . For
430Vembér the Great Harbor quarter-month means are 519, 510, 479.7,

°.3. . : '

The menbaden strike into Vineyard Sou'nd early in May or late in

pril, and linger until November, and even December. )

At New London the quarter-monthly averages for the last half of
April and the first half of May are 490, 480.5, 520:5, 540.5; for lits 06
tober, 550.2, 540.9 ; for November, 5305, 51°.1, 489.1, 46°.1. ,

. The fish come on the eastern coast of Connecticut late in April, and
are frequently taken aslate as the middle of November. The temperatures
f New London suggest that there may be something in error in the Wood's

oll observations in so far as they are supposed to indicate the temper-
ature of the ocean in its immediate vicinity. The periods of appearance
and disappearance at Waquoit and Menemsha, in the Vineyard Spund,
8gree nearly with those of Eastern Oonnecticut.

The temperature of the Chesapeake must be studied from the obser-
Vations made at Baltimore and Norfolk, At the latter place. the April
Tueans are 520, 560.5, 61°.2, 60°; the November means, 59°, 54°.6, 53°.3,
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480.5; at the former for April, 45°.6, 509, 54°.5, 550.7; for November,
540,2) 5201, 500, 47°. At Norfolk the averages for the last half of
March are 480 and 500,

The movements of the menhaden in other waters have not been very
carefully observed, but we know that theyenter the Potomac late in March
and early in April, and that they linger till the last part of November.

In 1874 the young menhaden lingered in the Lower Potomac until the
middle of December. In 1876 the average for December surface tem-
perature at Norfolk was 36°.8, for bottom temperature 360.4. In 1874
the surface average for December at'Norfolk was 439, or 6°.4 higher than
in 1876, the year from which our tables of observations are made up. The
average for Norfolk-surface temperature in November was, in 1876, 53°.4,
in 1874, 55°.1 or 10,7 higher. It is quite probable that in 1874 the water
of the Lower Potomac did not become colder than 50° until December.
. At Wilmidgton the monthly means of bottom temperature in 1876
and 1877 were for December, 43°.1, January, 43°, FFebruary, 489.5; in
1874 and 1875, December, 480.1, January, 430.8, February, 45°.5. De-
cember, 1876, was unusually cold, the mean temperature of the air
being 46°.3, against 59°.1 for the same month in 1874, January and
February of 1874 were 1elatively cold, their air temperature being 48°.1
and 53°.1, against 57°.1 and 520,5 in 1876. The surface quarter-month
averages for tle last half of February, 1877, are 40°.1, 50°.5; for the first
half of Margch, 1876, 52°.6, 57°; for late November and early December,
1876, 570.1, 5396, 46°.6, 450.3. v

No observations have been made upon the movements of the menhaden
at Wilmington. At Beaufort, 30 miles farther north, they appear to be
absent during the winter.

It is much to bo regretted that there are no temperature observations

~ from Cape Hatteras. The relations of this locality to the Gulf Stream
are peculiar, and corresponding peculiarities in the temperatures no
doubt exist. The hundred fathom curve is distant about 40 miles from
the point of the cape, and the average summer limits of the Gulf Stream,
as laid down upon the British Admiralty charts, extend nedrly into this
carve. The observations made at Wilmington, situated -as it is in a
bend of the coast, at least 100 miles from the summer limits of the Gulf
Stream, and at the mouth of a river which rises 200 miles away in the
elevated central portion of North Carolina, can hardly be taken as
criteria of the temperatures of Cape Hatteras, This is still more unfor-
tunate from the fact that the movements of the menhaden, bluefish,
¢ sea-tront,” and other warm-water species are very peculiar at this
point. It will be strange if the monthly mean of water temperature for
Cape Hatteras in December, and perhaps January, does not prove to be
more than 503,

Savannah is at least 120 miles from the Gulf Stream, and its means
for December and January, 1876-1877, as well as those of Oharlestom,
are below 50°. Charleston water appears to be uniformly warmest., Io
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1874, December in Charleston averaged 480.8; in 1875, January aver-
aged 5009,

The movemonts of the menhaden in this region have not been
o,bse“’ed, but since in the north it is not more hardy than the shad, and
Siuee the shad do not ventare into the Georgia and Carolina rivers in

Jecember, it is safe to predict that the habits of the menhaden are

Slmilay, ) S
J acksonville, Fla., is the ouly point on the east coast from which there

_ are observations showing a temperature unformily above 519, and here

€ menhaden remain throughout the winter. ] '

Mazimum Vimits of temperature.—On the coast of Eastern Maine we are

told that the menhaden schools keep passing to the eastward until abont

© middle of July, when their impetus is apparently checked and their

Wovements for thirty or forty days seem to be local only. During this

Deriod the temperature at Portland ranges from 60° to 70°, this béing
he height of mid-summer. The monthly means for July and August,

76, wero 6607 and 63°.9. The same mon'ths at New London are
Dlaced g 73° and 73°.3; at Norfolk, 84°.1 and 78°.3. Wilmington,

harlestou, and Suvannah do not range much above Norfolk; June,

July, aug Angust at Jacksonville average above 859, and we have no

Satisfactory evidence that the menhaden are seen there in mid-sammer.

b Rey West the lowest monthly mean is December, at 66°.4, in an
Uusually cold winter. _

Preferred range of temperature.—These facts appear to indicate that
Under ordinary circumstances the menhaden prefers a temperaturo of
600t 700 Fahrenheit. When the rising temperature of spring has passed
Phe limit of 500 to 51° the fish are certain to appear, and when the fall-
10g temperature of autumn reaches that point their departure is equally
Sure, though o few individuals may linger in waters not congenial to

'em, The opposite limit seems to be marked by the line of 80° or per-
haps 750, An easterly or northerly wind, lowering temporarily the sur-

.fa% temperature, causes the schools tosink below the surface, as is shown

1n Paragraph 95+ The chill of night also drives them down. v

Theso conclusions are not to be regarded as final. The movezyents
Of the fish about Cape Hatteras are very puzaling and need to be inter-
Preted by a series of careful temperature observations.

It is a well-established fact that the summer of 1877 was not so warm >
a3 that of the preceding year. It is also known that the catch of men.

aden in Maine for that year was much smeller than in 1876, when it
Vas unusually large. There may be a connection between these circawm-
Stances, though the observations of water temperatures at my disposal
Bre not sutticieut to warrant decided generalization. The means for the
Summer months of 1876 were, at Eastport, 450.5; at Portland, 57°.9;. at
0od’s Holl, 70°.4; at New London, 6S°; at Norfolk, 782.7. The corre-
Sponding means for 1877 were, at Eastport,420,8; Portland, 570.6; Wood’s
Holl, 6707 ; New London, 66°.9; and Norfolk, 7702, The summer of
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1877 was then colder than that of 1876 by 20.7 at Dastport; by 0°.3 at

"Portland ; by 20.7 at Wood’s Holl; by 1°.1at New London; and by 10.5
at Norfolk. July, 1877, was colder than July, 1876, at Eastport by 20.8;
at Portland by 2°.2; at Wood’s Holl by 5°.9; at New London by-1°.2.
Aupgust, 1877, was colder than August, 1876, at Eastport by 0°.3; at
Portland by 6°.6; at Wood’s Holl by 0°.9; at New London by 39.1.
September and October of 1877 were warmer than the corresponding
months of 1876 at Portland, and this agrees with the fact that the catch
of menhaden in Maine was entirely made in the fall months.

General discussion as to the winter habits of summer fishes.

'86. The relations of the temperature of the water to the movements of
the menhaden schools having been studied, & new question is at once sug-
gested. When the schools disappear from our coast, driven by falling
temperature, where do they go? The answer must be in the form of a
theory, for no one has seen them during their winter absence; at least
no one has been able to identify the New England and Middle States
fishes after their departure in tbe autumn, It is evident that there are
but three courses open to our coast fishes when it becomes necessary for
them to leave inshore—
 (1.) They may swiwn out to sea until they find a stratum of water corre-

" sponding in temperature to that frequented by them during their summer-
" sojonrn on our coast.

(2.) They may swim southward until they find water of tho 1equ1red
warmth. |

(3.) They may descend mto the abyssal depths of the ocean, there to
remain for a season in p,artxal or total torpidity.

The last of these theories is the least plausible, from the fact that
it necessitatos the greatest change in habits, - The susceptibility of the
menhaden to sligh{*changes of temperature has been pointed out. Hi-
bernation in the oceanic depths involves a change to a temperature 10°
to 25° colder than that preferred by them in. summer, as well as other
important changes in respect to specific gravity and presstire,

The theory of hibernation discussed with special reference to the habits of
the mackerel.

87. The hibernation theory is a favorite one with the fishermen of the
British Provinces, and has recently received strong support from Pro-
fessor Hind, in his treatise on the fisheries of North America. His argu-
ments refer to the mackerel, although the scup, tautog, and herring are
included by implication. He refers to the appearance of the mackerel
¢ with scales on their eyes and blind,” and suggests that the winter sleep
of fishes is probably much more general than is usually supposed. He

“takes the position that there aré only two alternatives possibly open to
fishes which cannot live in cold water. They must nligrate sofith or
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hlb‘?rnate- His arguments naturally fall into two categories—those
Againgg migration and those in favor of hibernation. Those in favor of

Deruation may he summed up as (1) the testimony -of fishermen and
t}‘&velers.; (2) the quoted opinions of theorizers; (3) the alleged hiberna-
008 of other fishes ; and (4) peculiarities in early and late fish.

(L) The statements of one M. Pleville le Peley, ¢ an eye-witness,” aro
Quoted both from Lacepede and H. de la Blanchere, M. le Peley
‘gmvely states that he had observed about the coasts of Hudson’s Bgy
‘the wud at the bottom of the small clear hollows incrusted with ice
Tounq thejp coasts, entirely bristled over Ly the tails of mackerel im-

edded iy i nearly three parts of their length,”* and again ¢affirms
g seen in the middle of wiater, in deep muddy bottoms, myriads
of mackerel, packed close one against the other, with one-half of the
°dy plunged in the mud, where they remained during the winter, As
Soon’ a5 spring came they aroused themselves from their torpor, and
bpeareq always on the same day ou the same coast at the surface of
® 8ea, and repaired to favoratle spots to spawn.”t The absurdity of
%80 statements renders it nonecessary to criticise them. The other
Stim"“y is less definite. A Newfoundland fisherman remembers to
Ve heard his father say that forty years before ‘he had often seen

Ackerel in White Bay come on shore like squnid, with scales on their
°yes ang blind, about Christmas” And, again, a statement quoted from
the Rev, J ohn Ambrose; that “mackerel have been brought up from the

0dy bottoms of some of our outer coves by persons spearing for eels
througll theice,”§ which statement is not supported by the personal evi-

®ce of Mr, Awmbrose, being merely a bearsay story. And this is all.
i r0fessor Iind, in Part II of the same work|| remarks cor.xf%dently:

That the mackerel spends the winter months in a torpid condition near

the locality where the schools first show themselves on the coast
8 already’been adverted to,” and. again refers to * the fact, already
notieed; that it is taken in winter from muddy bottoms.” I submit that
-0 8uch fy04 has been established and that Professor Hind’s general-

3tions ave without foundation. There is much better evidence to prove’

A swallows hibernate.in the mnd of ponds, a theory which has hed

“lerous advocates since the time of Gilbert White, of Selborne.

(2) Professor Hind first quotes from *La Peche et Les Poissons” of
. +dela Blanchere, The statement, printed as it is in & single para-
8raph instenq of two and not given in full, conveys the impression that

+delg Blanchere indorses the views of Pleville le Pcley,already quoted.
@ contrary, he states explicitly: * The question of the annual and
“Hind, op. cit., Part 1I, p. 10, note. '

FDarg L p. s, ’
tPart 1, g,

Jog Obﬂerva't.ions on the Fishing Grounds and Fish of St. Margaret's Bay, N. 8., by Rov.

u 0 Ambroge, <Proceedings and Transactions of the Nova Scotian Institute of Nat-
r]‘jllpﬂcienoes, 1866-'67, quoted by Hind, op. cit., Part I, p. 79,
\ 10, .
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regular appearance and disappearance of this fish-is still unsolved.”
Heo then proceeds to contrast with M, le Peley’s views those of Duhamel
de Monceau, Anderson and others, who represented that the mackerel
pass the winter in the northern seas, and in spring, beginning their
migrations, pass southward visiting first Iceland, then Jutland, then
Scotland, and Ireland, and the coasts of Continental Europe, in autumn
assembling together for a return to the polar regions. Then he quotes
Pleville le Peley, and remarks: ¢ This theory associates the mackerel
with many other sedentary fishes which pass the winter at the bottom
of the sea, stupefied by the cdld into a kind of lethargy, and would serve

* to explain why, in October, young mackerel of 10 and 15 millimeters are
taken, why in winter others of larger size are taken, not with a line,
but with nets, which entangle those which had not already buried them-
selves in the mud or the sand.”*

Another quotation is madet from Shaw’s ¢ General Zoology, or Sys-
tematic Natural History,” published in 1803. Professor Hind says that
“the four disputed points in relation to the natural history of this fish
are there asserted, namely, its local habits, its torpidity during hiberna-
tion, the film over the eye, and the fact of its being partly imbedded in
the soft mud or sand during its winter sleep.”

I admit that Shaw asserts the presence of a film over the eye. He
does not, however, even give the theory of hibernation his personal in-
dorsewment, but remarking that the long migration of the mackerel and
herring seems at present to be called in question, continues, 1t is
thought more probable that the shoals which appear in such abundance’
round the more temperate European coasts, in reality reside during the
winter at no very great distance, immersing themselves in the soft bot-
tom, and remaining in a state of torpidity, from which they are,
awakened by the warmth of the returning spring, and gradunally recover
their former activity.”

Even if Shaw could fairly be quoted as a supporter of this theory,
his opivion is of little value. He was not a paturalist, but a book-
maker, and his compilations are acknowledged to be inaccurate. §

The opinions of Dr. Bernard Gilpin and the Rev. John Ambrose,
two excellent Nova Scotian observers, are quoted,§ though with no appar-
ent reason, for the latter remarks only that * it is the opinion of some?”
that the third run of mackerel, which takes place at St. Margaret’s Bay.
about the first of August, are not returning from the Gulf of Saint Law-’
rence, but from sea, and ‘it may be that a portion of the immense
schools passing eastwardly in the spring strike off to some favorite bank

* Nouveau Dictionnaire Général des Peches, &c., par H.de la Blanchere, Paris, 1868,
p- 183, article Maquereau.

t Hind, op. cit., Part II, p. 10.

$ Seo a criticism upon Shaw's Goneral Zoology in Gill's Arrangement of the Fami-
lies of Fisbes, &c., 1872, pp. 40, 41.

§ Part I, p. 79
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outside tg
far east o
Dr. Gilp;

deposit the spawn. Or there may be a sort that never go as
T west as the others, but winter along our shores,” &c.; while
0 expressly remarks that though the asserted torpidity and
lindness fayor the idea of hibernation, he does not think that we have
Yet sufficient proof to assert them as facts.
. The authoritieg quoted in support of the hibernation theory do not
2 fact supporg it, and the testimony cited by Professor Hind is merely
tradition anq popular opinion, some obtained directly, the remainder at
secoﬂd-hand,
. (3) Still another set of arguments is based upon the supposed hibernat-
“‘g_ habits of other species of fishes. Professor Hind remarks: “Iu seas
1ch are not jce-encumbered the winter torpidity (of the mackerel) may
© of very short duration; in ice-encumbered seas it may extend over
S8veral months, In this particular the mackerel resembles the sturgeon.
of.the Caspian Seq, whose torpidity during winter is well known, and
8 Winter sleep is not confined to these fish, batis probably much more-
88Deral thay is usually supposed.” *
€re we have a definite statement, The mackerel hibernate, and the
ter sleep is not confined to the mackerel.

® only hibernation which is definitely known to occur among fishes

€8 place in the fresh-water lakes and streams of cold regions, The

$0 are driven by cold into the deeper waters, and there remain in a
State of torpor proportionate in degree to the amount of cold which they
“XDerience. They may even be frozen up in the midst of a mass of ice

04 recover their vitality when the ice is melted. t

% warm regions an analogous phenomenon takes place which has
€en calleq ®stivation. When the lakes and streams are dried up by
the heat the tish seek refuge in the deepest pools, and when these tno

'® dry they bury themselves in the mud at the bottom and remain’

TPid unti] the rainy secason refills the reservoirs and revives them,

“ishes in the extreme north doubtless undergo similar experiences,
ugh I am not aware that any record of such a phenomenon has ever.
Been puplighed, ) : A
ibernation and @stivation do not appear to be in any case volunta?y‘
A8, 'The fish do not become torpid of their own volition. They aVOId'
1t ag long ag they cmi, and only succumb when they are deprived of
eang of escape. They never become torpid when there are greater
9epths to which they can retreat.}

S Part LR :

'TMr. Milner bad & mnd-minnow ( Umbra limi) which was frozen in solid ice in the
Riddle of gy aquarium globe three or four times, and sach time recovered its vitality
“'pon t'b&\'!v'ing out. . .

B curious phenomenon in Indian fresh waters, and one which has never been sat-.
IBfactorily explained, is the sudden appearance of healthy adult fishes after o heavy
of rain, and in lacalitieg which for months previously had been dry. When pieces
Water inhabited by fish yearly dry up, what becomes of them ¢ On January 18,1869,
en ®Xamining this question, I was taken to a tank of perhaps an acre in extent, but

Wwin

of
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(4.) Professor Hind lays much stress upon the presence of a “ film” over
the eyes of the spring and antumn mackerel and upon their alleged capt-
ure in winter in the waters of the Dominion, and also quotes arguments
for hibernation based upon the resémblance of the mackerel to the
batrachians (which are known to be capable of hibernation) in color,
and upon its resemblance to embryonic forms of other fishes which is
supposed to “prove him low in the scale of intelligence”* To the
latter it is needless to refer. The so-called “film” on the eye is not
peculiar to the mackerel. Many fishes, such as the shad, the ale-
., wife, the menhaden, the bluefish, the mullet, the lake whitefish, and
“various cyprinoid fishes have a thick, rough membrane covering the
anterior and posterior angles of the orbits narrowing the opening. to
the form of an ellipse with a vertical major axis. This possibly be-
comes somewhat more opaque in seasons of decreased activity, It

which was then almost dry, having only about four inches of water in its center, while
its circumference wag sufficiently dried to walk upon. The soil was o thick and con-
sistent bluish clay, from which, and not nearer than thirty paces to the water, five live
fish were oxtracted from at least two feet below the surface of the mud. They con-
sisted of two of Ophiocephalus punctatus and three of the Rhynohobdells aouleata. All
were very lively and not in the slightest degree torpid. They were covered over with
a thick adherent slime. Among the specimeus of fish in the Calcutta museum is one
of the Amphipnous cuchia, which was dug up some feet below the surface of the mud
wheno sinking the foundation for a bridge. If when the water failed fish invarisbly
died, the tank would be depopulated the succeeding year unless o fresh supply was
obtained from some other source, while the distance from other pieces of water at which
they reappear excludes, in many instances, the possibility of migration, which ‘must
‘always, to a certain extent, be regulated by distance, time, and other local circum-
stances. Some species, espocially ¢ compound breathors,” are unable to live in liqaid
mud, which they cannot employ for purposes of aquatic respiration. '

“The practical question is, whether, when food.and water fail, some fish do not ssti-
vate until the return of a more favorable season. Natives of India assert that they
do thus becowe torpid in the mud. As the water in tanks becomes low, the fishes con-
gregate together in holes and places in which sowe still remaios, where they may be
freguently seen in numbers huddled together with only sufficient water to cover their
dorsal fins. ’

«If disturbed they dive down into the tHick mud, so that a net is often fonnd in-
effectual to take them. The plan employed to capture them is for the fisherman to
leave the net in the water, and to walk about in the surrounding thick wud 3 in time
thiey come to the surface to breathe, and fall an easy prey.

“ As tbe water gradually evaporates, the fishes become more and more sluggish, and
finally there is every reason to believe that somo at least bury themselves in the soft
mud, and in a state of torpidity await the return of the yearly rains. In Ceylon, Mr.
Whiting, the chief officer of the western province, informed $ir Pmoreon Tennent that
he kad accidentally been twice present when the villagers had been engaged in dig-
ging up fish. The ground was firm and hard, and *as the men flung out lumps of it
with a spade, they fell to pieces, disclosing fish from 9 to 12 inches long, which were
full-grown ahd healthy, and. jumped on the bank when exposed to light. Many other
animals which possess s higher vitality than fish mstivate during the hot months, 88
DBatrachians, the Emys, the Lepidosiren annectens, nnd some of the crocodiles. Mollusks
and land-gnails are commonly found in this state during the hot and dry months.
(Day’s Fresh- water Fish of India, p.28.)

* Part I, p. 79
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ﬁ:ver hag been observed to cover the whole eye. Until the fact has
unen €stablished that “a skin forms over the eye in winter?” it is quite
i Uecessary to propose the theory that snch a skin *is probably de
caﬁned to protect that organ from the attacks of the Dumerous parasiti-

Crustaceans and leeches which infest the external portions of the

ﬁg}?i’?s of fishes, and are also found internally, as in the gills of cod-
* .

Cm't-ioism of the argument based upon the presence of mackerel in northern
waters late in the season.

reA Bumber of instances are cited to prove that the mackere] schools
2in on the coast of the Dominion throughout the winter season, If
1S €an be well established it is a very strong argument in favor of hi-
foation, Let us analyze the testimony. :
. Gilpin is quoted to the effect that during some seasons they
T on the Nova Scotian coast until December, and allusion is made
% mackerel obtained by him at Halifax, October 27, 1875.1
o I. John Rice remembers that his father used often to speak of maf;k-
abel _“Comiug on shore like squid with scales on their eyes and blind
90t Christmas,” about 40 years ago. } '
.ri ™ Jabez Tilley states that they bave been taken in November in
Uity Bay,
b rofeSsm)'7 Hind also states that they are to be found on the whéle
33t from Quirpon-to Cape Spear-during November and December.
-9 Bives yo authority for this statement, and it is to beinferred that it
¥ foungeq upon personal observation. )
th €0 there is the vague statement of Mr. Ambrose, already guoted,
3t Wackerel have been speared on muddy bottoms under the ice.
OW-this, testimony does not, by any means, tend to prove that the
3ckerel remain near the coast in winter. -

1 the firgg place thers is no satisfactory proof of their occurrence
eT than Qctober 25, since that is the only evidence fortified by a
£ *Morandum of date, and the memories of fishermen are not more cer-

0 than thoge of other men, ‘ '

U the gecond place it is not impossible that mackerel linger in these
al‘;‘ters until November or even December in the case of a very warm
Swn, e temperature necessary for the menhaden cannot be many
Cgreag below 500, while the mackerel appears to endure a temperat;gre
190r less, Menhaden linger in Maine waters till November and in
8achusetts Bay and the Vineyard Sound till December.

‘inany, the undoubted capture of many individuals.in winter on the
%8t of Newfoundland would Ly no means prove that the great schools
Were there throughout the season. Disabled, blind, or diseased individ--
- *Il’i;tdi,oﬁ: 3'?9’," Part 11, p. 11
Part 1, p. 7,

lat
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uals would ‘naturally be unable to accompany the departing schools:
Such fish would naturally grovel on the bottom in-a helpless state and
might easily become impaled on the eel-spears, or might be thrown on
shore by the waves, as the Newfoundland fishermen relate. Even
healthy fishes might occasionally be accidentally detained. Mr. Peter
Sinclair a well-known . fisherman .of Gloucester, stated to Professor
Baird that some years ago a school of mackerel were detaiuned all wio-
ter in a small river in Nova Scotia, and were speared out of the mud.
This is ‘doubtless hearsay testimony and is given for what it is worth.
1 do not doubt that there have been individual cases of this kind, but I
ma-intain that no gencralization should be founded upon them.

The theory of extended migration discussed with refevence to the habits of
the mackerel.

88. The preceding paragraph is devoted to the refutation of the idea
that sea-fish hibernate. "This is regarded as the least probable of the
three hypotheses stated in paragraph 85. In paragraph 84 it is stated .
that the sea-herring and many other fishes have two kinds of migra-
tions: one bathic, or from and toward the surface ; the other littoral, of
coastwise. Now, in some species the former is most extended; in oth
ers, the latter. The anadromous species very probably strike dlrectly
out to sea without coasting to any great degree, while others, of which
the mackerel is a fair type, undoubtedly make extensive coastwise mi-
grations, though their bathic migrations may, without any inconsist-
ency, be quite as great as those of the species which range less,

Upon this point I cannot do better than to quote from a manuscript
letter from Professor Baird to the Hon. Hamilton Fish, Secretary of
State, dated July 21,1873, Having expressed the views concerning the
migration of the herrmg and shad already quoted in paragraph 84, he
continues:

¢ The fish of the mackerel family form a marked exception to this rule-
While the herring and shad gererally swim low in the water, their pres-
ence being seldom indicated at the surface, the mackerel swim near the
surface sometimes far out to sea, and their movements can be readily
followed. The North American species consist of fish which as cer-
tainly, for the most part at least, have a migration along our coasb
northward in spring and south in autamn, as that of the ordinary pleas-
ure-seekers, and their habit of schooling on the surface of the water ena-

-bles us to determine this fact with great precision. * * * Whatever
may be the theories of others on the subject, the American mackerel:
fisher knows perfectly well that in the spring he will find the schools of
mackerel off Cape Henry, and that be can follow them northward day
by day as they move in countless myriads on to the coast of Mame and
Nova Scotia.”

1t is difficult to estimate to what extent the advocates of the hiber’
nation theory have been influenced by patriotic motives in their efforts
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to prove that the mackerel remain in the waters of the Dominion of
Anadg, throughont the entire year. It is certain thatall recent treatises
o1 lehthyology by Canadian writers have appeared in the form of cam-
Paign docaments apparently intended to influence the decisions of diplo-
matie Commissions, : :
8m by no means prepared to maintain that mackerel do not pass the
ter in the American domain of Her Imperial Majesty. It seems
’mPOI‘ta,nt, however, that the subject of the migration of fishes should
8 restoreq to jtg proper position as a question of abstract scientific im-
Portance, Tt us glance at the arguments of Mr. Whitcher and Pro-
fZSSOr Hind against what the former is pleased to style the “American
Sory,» .
. In the report of the Minister of Marine and Fisberies for the year end-
'2g the 30th of June, 1871, Mr. W. F. Whitcher, Commissioner of Fish-
€ries, published a paper entitled ‘‘American theory regarding the ms
&ration of the mackered refated”.*
Mr, Whitcher opens his letter by claiming that the theory of north
and gouth migration was invented solely in support of a claim advanced
Y citizens of the United States to participate in the Canadian inshore
Sheries, «This ingenious but traditional theory of annusal migration
Aving gained local credence amon g some of the Nova Scotian fishermen
°Ngaged in United States fishing-vessels, has been sagaciously indorsed
2ud cireqlated by American authors.” He also refers to evidence * sup-
Posed to have been procured among the fishing population of the New
E"glaud States.”
. Beed only say that these claims are unjust, and that the theory of
® annual north and south migration of the mackerel is time-honored,
20d wag held conscientiously by ichthyologists of the United Stateg and
8 Provinces long before the question of fishery treaties assumed its
Present aspect. It is manifestly unfair to state that, while the theories
Vhich prevailed respecting the habits of herring and mackerel were
Ormer)y similar, that ¢“in the former case it is probable that traditionary
3d imperfect information formed the basis of error, whilein the lattgr
H_lstance it is most probably founded on misinformation dictated by sec-
Yonal interests” - Mr. Whitcher's own paper upon migration is the only
%he of American origin in which I have seen scientific method sacrificed
Partisan spirit. : . )
aving read Mr. Whitcher’s introduction, one might readily prediet
What sort of an argument he will wrench out of the statements of ¢ such
Binterested authorities as may be readily quoted.” First he gives
Sxtracts from Mitchell and the Edinburgh Encyclopzdia regarding the
abits of the herring. Granting all that is claimed about the herring,
Withoy, reference to the liability of these authorities, what do we find?
merely & begging of the question. The habits of the herring and the
—ackerel are not known to be the same. In many particalars they are

* Pages 186-189, !

win;
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diametrically different, for the former loves cold water, the latter warm
water.

Various provineial writers are now quoted; Mr. Perley, who says
that ¢ naturalists now tell us ” and it is now cousidered settled ” that

Ithe mackerel is not migratory, but draws off into deep water at the
approach of winter, and Mr. Knight and Mr. Fortin, though the reason
for these quotations is not apparent, since no reference to the Wmter
habits of the fish can be found therein. He does not refer to the writ-
ings of Mr. Ambrose and Mr. Johnson, Canadian writers, who advocate
the migratory theory.

. Yarrell and Couch are next quoted, thongh neither of them has ven
tured to give a decided opinion,

Finally, we have a paragraph compiled from ﬁve French encyclope-
dias, good and bad, no means being afforded of distinguishing the opin-
ions of Cuvier from those of Chenu’s literary staff.
® Jir. Whitcher's conclusion is this: that it is clearly neither necessary
nor aceurate that mackerel should perform the migrations gscribed to
them by American writers,”

The migrations of the mackerel are neither proved nor disproved by
special pleadings of this description. The spirit of Professor Hind’s
writings is very different. He writes from the stand-point of an inves-
tigator, and his book is an important contribution to our knowledge of
the habits of fishes in relation to temperature and currents. I feel
obliged, however, to call attention to a very serious flaw in his chief
argument against the annual migration of the mackerel.

" In the chapter on the ‘‘ Relation of the Supposed Migratory Move-
ments of Mackerel to Isothermal Lines,” it is claimed that a migration
to the north in the spring ¢ presupposes the movements of bodies of the
same great schools of mackerel which are alleged to pass Massachusetts
Bay from the waters of the coasts of Virginia and New Jersey, not only
through from ten to twelve degrees of latitude, but it assumes that they
are able to cross in the early summer, and frequently before spawning,
numwerous isothermal lines in descending order.” '

. He then refers to the article upoen the Gulf Stream in Petermann’s
s«Mittheilungen ” for 1870, in which the marine isothermals for the differ-
‘ent, months are shown by means of a chart. A table is given showing the
isothermals for July. That of 68° would touch the coast at Delaware
Bay, that of 63°.5 at Long Island, that of 590 at Boston, that of 54°.5
at Cape Sable, Nova Scotia, that of 50° at Cape Race, and that of 450.5
at the Straits of Belle Isle.

From this he concludes that a ¢ a school of fish, moving mpldly from .
Delaware Bay to the Straits of Belle Isle, would pass in July from a
mean temperature of 68° to a mean temperature of 450 8 difference of
more than 220 Fahrenheit.

Thls theory would be very satisfactory if it could be 'wdmltted that the

“*Hind, op. cit., part-ii, pp, 15-17.
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lZ‘mmrma]s for July indicate the actual temperature of the sea from day
i g ;y - In reality the marine.isothermals are constantly varying, and,
at thls respec.t are different from those prixntefl upon a chart. A glan(.ze
o © tables in Appendix F, and the conclusions deduced from them in
gard to the menhaden {paragraph 85), will show that schools of fish
t:r:()t find it necessary to force their way through walls of sea tempera-
s but that their movements from south to north are exactly corre-
aat?:d With the seasonal rise of.temperature. As soon as the water at
Ong“’en point reaches tho necessary temperature, which for the mackerel
0ur own coast appears to be as much as 45°, the fish make their
‘_‘DDearance, and with the advance of - the season they appear farther and
t?lrthel‘ to the north. Mackerel do not appearon the coast o.f Maine un-
ﬁrstt;he water is as warm as it was off Cape Hatteras at the time of their
m arrival, ~ This is the case whether we suppose their general move-
€0t to be parallel with or vertical to the coast line. .
ave entered the discussion of this question not with any idea of at-
en'PtiDg to prove that mackerel migrate south from the Gulf of St.
inaivl‘ence, but to show that a comparatively rapid northward movement
Tay and June does not necessitate a “sudden plunging from high to

OW Zones of temperature.”

Arguments against extended migrations of menhaden.

89. There is no satisfactory evidence that the menhaden pursue ex-
shnded migrations north and south, The same evidence which tends to
Wi(l)lw that the shad, salmon, and alewifo do not follow this course will
apply, with modifications, to the menhaden.
. The menhaden schools at different points along the coast appear to
ave individual peculiarities, corresponding to those of the shad in the
Wlerent rivers, A Maine menhaden may easily be distinguished from
Ong Island meuhaden, a Chesapeake or a Florida one," by certain in-
C8cribable characters, easy to perceive but difficult to define. The
a;zs‘?n% of the crustacean parasite in the mouths of southern menhaden,
m 1t§ constant absence from those of the north is a very strong argu-
€ut in favor of localylimitation in the range of menhaden schools.
8 at the same schools of menhaden return year after year to thel
Ame feeding grounds is rendered very probable by the statements of
L. Miles in paragraph 72,
he 8chools in the southern waters do not receive any apparent incre-
€0t at the time of desertion of the north coast, nor are the southern
aters deserted at the time of abundance in the north. There is, how-
Ver, a limited north and south migration. The Maine schools on their
ueDflrture in the fall appear to follow the southward trend of the coast
ntj] they strike the hook of Cape Cod, where they ars detained for some
ays; they then round the cape and are again detained by the hook of

Ontauk Point. They first strike the shore at Point Judith and are
5y

te
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tarned over into Peconic Bay by the line of islands stretching across the
eastern end of Long Island Sound.

In this same way the Chesapeake schools are said to bo detamed for
somo days by the projection of Cape Henry.

The hypothesis of occanic sojourn of the menhaden.

90. The questions of hibernation and extended migration having been
considered, it only remains to discuss thie third alternative, that of the
possibility of sgjourn in the warm strata of the open ocean.

Iu plate XII is given diagram sections of the North Atlantic Ocean
between New York and Bermuda, showing the soundings and isothermal
lines obtainéd in Her Muajesty’s ship ¢ Challenger”, April 24 to May 8§,
1873. ' The vertical scale is necessarily enormously exaggerated, but the
diagram shows "the presence of strata under the Gulf Stream, and be-
tween it and the American coast, the temperature of which exactly meets
the requirements of the menhaden. At a depth of 50 to 100 fathoms
thero is a shoreward exteusion of the warm stratum of 50° to 55° which
extends inward one hundred and twenty miles. There are no means of
determining the corresponding isothermal lines on the coast of North
Carolina, but an extension of much less degree would approach very near
the shore in that region. The diagraw represents the condition of the
sea temperature near New York at the very period when. the menhaden
are approaching the coastin April, and a similar relation not improbably
exists in November, at the time of their departure. . The schools of fish
swimming out to sea when the shore waters become too cold for them, and
driven below the surface by the winds of November, would naturally strilke
these temperate strata, and being kept from descending deeper by the
uniform coldness of the waters below, as well as by the increasing pres-
suro, and their efforts to approach the shores beingalso opposed by a tem-
perature barrier, they would remain in the temperate strata until they
were enabled by the warmth of spring to regain their feeding grounds
near the shores.

No aunihorities ean be quoted in support of this hypothesis, but, in the
case of the menbaden at least, it appears to cxplain more of the difficult
questions in relation to periodical movements than that of hibernation
or that of extended migration.

(1) It presupposes less sudden changes of temperature than that of
hibernation. It has been shown that hibernation of fishes is never vol-
uuntary, but is a state of torpidity induced like that of wmstivation by a
chaunge of temperature and surroundings which they have no power to
avoid. Before entering upon hibernation or wmstivation fishes retreat
to the deepest water, and only become completely torpid when they arofol-
lowed thither by the changed conditions of existence. In the fresh
waters of temperato regions fishes do not becomo entirely torpid in cold
weather, but are sufficiently active to be taken with hooks from under the
ice. This is also the case in very deep waters in sabpolar regions, The
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i‘;gfmg]ibz or American turbot (Reinhardtius hippoglossoides) is taken
at hooks, in the dead of winter, under the floe ice of North Greenland
é 3 depth of 300 fathoms; in South Greenland, on the oceanic banks, at

: 4nd 80 fahomsg ; and at Fortune Bay, Newfoundland, it is-captured in
hie shore herring-seines at the same season. .
0long ag the menhaden can avoid the extremes of temperature which
iuey 80 carefully avoid in the summer by sceking congenial warmth
.t © ocean strata under the Gulf Stream, need we suppose that they
will Plunge into the colder strata below
(2) 18 involves less radical changes than hibernation in the habits of
the.ﬁShﬁs- Some fishes, like the mud-minnow (Umbralimi)of the Kastern
Uited States, aro peculiarly adapted for life in the mud ; others, such
as. the « compound breathers ? (Labyrinthici) of India, are said to respire
With ease with their heads covered by liquid mud. Such fishes, how-
over, arg totally different in organization from the free-swimming spe-
Cles of the open seas. All free swimmers are especially heedful to avoid
Contyet with the bottom. This is especially so in the case of the herring
Aily, of which the menhaden is a member. They are provided usunally
th deciduous scales, and never suffer themselves to come in coptact
Vith the bottom. If onse of the herring or mackere! tribe is placed in
,an aquarium, it will be noticed that it keeps itsclf always free from the.
9tt°m- Other fishes in the same tank, such as the sea-bass, tautog, or.
l:mg,ﬁsh, will be seen to rest on the bottom, and even to take refuge
Under the stopes. .
b is improbable that mackerel ever voluntarily sink into the mud of
© 0cean bottom ; still more so in the case of the menhaden.
(8 18 accounts better than the other theories for the early appear--
BUCe of the figh in the spring.
duitting the possibility of a winter’s sojourn in the mud, we are
S by g dificulty when we try to account for the prompt appearance
o‘f the fishes in the spring, The deeper strata of the ocean are now,
town ¢o preserve throughout the year the uniform temperature of 22°
o 400, The. fish, once mummified in the depths of the ocean, would
:?Jain 80 forever, nnless they possess powers unknown to exist in other:
lmaly, .
Ou the other hand, if we suppose the fish to be swimming in the strata
mid-ocean, we know that they are in just the position to be suscepti-
° to all the daily.variations of temperature. Following, with the-
Vauee of the season; the inward curving of the Gulf Stream, the warm
tratg below it gradually approach the shore. The schools of fish are.
US-enabled gradually to draw nearer to the coast line, and when the
;tratla of 500 to 55°in temperature touch the coast the menhaden are at.
anq, )
_(4-) It explains, as well as the hibernation theory and better than the
Digration theory, the peculiarity of the schools at different localities
along the coast. This was discussed in paragraph 88,

of
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(5.) It explains better than the other theories the appearance of the
fish at the time of their arrival in the spring.

The menhaden appear to be bottom feeders. If they migrated coast-
wise to the south, they would there find feeding-grounds; if they sank
to the bottow), they would there find food if they had sufficient vitality
to resurrect themselves in the spring; if they passed the winter in the
mid-ocean strata, they could obtain no focd and would naturally become
emaciated, the accumulated fat of the preceding summer being absorbed.

Rimbaud’s classification criticised and a new one proposed.

91. Rimbaud’s classification, which is a modification of one recognized
in the markets of South France, is very suggestive, but it does not
appear to me to be entirely applicable to the fishes of our coast, at least
not in the way in which it has usually been adopted.

Rimbaud makes four divisions, viz:

I. Wandering fishes (Poisson nomade).

II. White fishes’(Poisson blanc).

111, Bottom fishes (Poisson de roche or Poisson de fond).

IV. Alien or outside fishes (Poisson forain).

The distinction between Classes I and 1V does not appear to be very
clearly marked. In the Western Atlantic, some of the ﬁshes making up
Class 1V belong to each of the other classes.

A more natural classification would be in three divisions, which might
readily be correlated with the three Lkinds of migration mentloned in
the preceding paragraph.

The first group would include the wandering fishes, the Poisson
aomade of Rimbaud, whose migrations are entirely oceanic and con-
fined to the surface zones. The second group would include the bottom
fishes of restricted range, the Poisson de fond of Rimbaud, which move
to and from the shore or the shallows, and which do not range. The
third group would include the middle classes, those which take advan-
tage of both methods of migration, and corresponds approximately
to Rimbaud’s second division. ¢ White fishes” seems hardly an appropri-
ate name: “coast fishes” would perbaps be more expressive.

Colonel Lyman, in his report ¢ On the Limits of Artificial Culture, and
the Possible Exhaustion of Sea-fisheries”* (p. 67), speaks of the first
class as.* the wandering or schooling fishes of the high seas.” The term
¢ gchooling * is liable to mislead, for the ¢ white. fishes” also school.
Among the wandering. fishes he mentions only ‘the herring (Clupea
elongata), mackerel (Scomber vernalis), menhaden (Alosa menhaden), cod
(Gadus morrhua),” &c. The cod and herring most certainly are “ white
fishes,” and the menhaden and mackerel are certainly not to be rauked
with ¢ those which appear on the coast only when ¢ migrating,’ and then
jn vast but uncertain troops” (p. 63).

* Report of the Commissioners of Fisherics (of Massachusetts) for the year ending.
January 1, 1870, pp. 68-67.
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.A Provisional classification, by habits, of the fishes of our eastern coast
Wight stand somewhat as follows : :

L Wandering or surface fishes.—These remain in our waters only for a
short time, their movements being capricious or accidentally directed

¥ the ocean currents, or else in search of food. They do not spawn on
0Ur coast, and their young are never seen i our waters. _

be best-known examples are the sword-fish (Xiphias gladius), the
Spear-figh (Tetrapturus albidus), the bonito (Pelamys sarda), the tunny
(Oreynys thynnus), the dwarf tunny (Orcynus alliteratus), the ceroes and

Panish mackerel (Cybium maculatum, C. caballa, and O. regale), the rud-
der-fisheg (Seriola zonata, Naucrates ductor, and Palinurichthys perci-
Jormis), the dolphins (Coryphena, two or three species), the remoras
(Echcneididw), the barracuda (Sphyrana borealis), the lady-fish (Albula
YValpes), the tarpum (Megalops thrissoides), the oceanic sharks, such as

aleocerdo tigrinus, and the numerous waifs from the West Indian fauna.

Of these only the sword-fish, bonito, and the ceroes and Spanish mack-
€rel are of economic importance at present.

L Local or bottom Jishes.—These remain in our waters throughont the
Year, their movements bein g chiefly to and from the shores, though many
Ol the Species move for long distances up and down the coast. They
Prefer g somewhat uniform temperature, which they secure by going into
the Shallows in summer and deeps in winter in thoe northern districts of
their distribution, while in their southern districts of distribution these
Movements are reversed. They spawn on our coast, usually in shallow
Water and durin g their shoreward sojourn.

The principal represeutatives of this group are the goose-fish (Lophius
Msc(llom‘us), the flounders and flat fishes, the halibut (Hippoglossus vul-
9arig), of whose spawning habits little, however, is known, the lump-fish

03/0(017107'113 lumpus), and the two species of Liparis, the cod (Gadus
mo?‘rhua)-, haddock (Melanogrammus cglefinus), pollock (Pollackhius car-

O%arius), and the hakes (Phycis chuss and P. Americanus), the gurnards
0d senlping (Prionotus, sp. and Cottus, sp.), the rose-fishes (Sebastes, sp.),

® tautog (Tautoga onitis), and the chogset (Ctenolabrus chogset), the
SKkates, the rays, and the ground-sharks,

L. The coast or ranging fishes—These are in our coast waters for a
Portion of the year,and when absent from them are supposed to Tetreat
%0 the depths of the ocean. Whon near the shores their movements are
& combination of those of the two previous classes, and they wander
Wide]y up and down the coast. They spawn upon our continental slope,
S8ome eutering the rivers, some upon the inshore shallows, and some
Upon the off shore shoals, their young comibg to the shores with the par-
el}ts- They all aré summer visitors in the northern districts of their
d'sfribution, though some, like the herring, only appear in New Eng-
and in the winter.

. The best-known examples of this group are, among the river-spawn-
10g or anadromous species, the salmon (Salmo salar), the shad (Alosa.sap-
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idissima), the alewife (Pomolobus pseudoharengus), the mattowacca (Pomo-
lobus mediocris), and perbaps the striped bass (Boccus lineatus) and the
smelt (Osmerus mordar); among the shore-spawning species, in the
north, the capelin (Mallotus villosus), the launce (Ammodytes lanceolatus),
and the herring (Clupea Larengus) ; in the south, the scuppaug (Stenoto-
mus argyrops), sheepshead (Archosargus probatocephalus), the sea-bass
(Centropristis atrarius), the atherines (Chirostoma notatum), the mullet
(Mugil, sp.), and the mackerel (Scomber scombrus); and among the off-
shore spawners the pompano (Trachynotus carolinus), the squeteague
(Cynoscion carolinensis and C. regalis), the menhaden (Brevoortia tyran-’
nus), and probably the bluefish (Pomatomus saltatriz).

14—~THE MOVEMENTS OF THE SCHOOLS.
Iabits of the sckooling fish.

92, Making their appearance in our waters in the early spring, they
rapidly increase in-abundance until the sea appears to be alive with
them. They delight to play in inlets and bays, such as Chesapeake Bay,
Delaware Bay, Great Egg Harbor, Long Island, Block Island and tbe
Vineyard sounds, Narragansett Bay, Buzzard’s Bay, and the numerous
narrow fiords on the coast of Maine. They seem particularly fond of
shallow waters protected from the wind, in which, if not molested, they
will remain througbout the season, drifting, with the tide, in and out of
the shallow indentations of the shore and into the mouths of creeks
and rivers, Brackish water attracts them, and they abound at the
mouths of streams, especially on the Southern coast. Tlhey ascend the
‘Saint Jobn's River more than thirty wiles, the Saint Mary’s, the Neuse, the
York, and Rappabannock. The Potomac they ascend nearly to Wash-
ington, a distance of sixty miles, and the Patuxent to Marlborough. In
these rivers they come soon after the shad, and are so troublesome to
the fishermen that their presence is easily determined.

I am not aware that this difficulty occurs in porthern rivers. Pro-
fessor Baird found them in the Hudson and its tributaries in the sum-
mer of 1854.*

They enter the Housatonic late in the summer. ‘I am not aware that
‘they ascend the Counecticut to any considerable distance from its mouth.t

They are found in the Mystic, Thames, and Providence Rivers, in the
creeks on Cape Cod, in the mouth of the Merrimac River, and in some
of the large rivers of Maine, such as the Kennebee and Penobscot.

Boardman and Atkins state that fish caught in the brackish water of
the rivers are generally inferior as to fatness, a fact indicating that they
find there a poor feeding ground, and also that their stay there is
long enough to affect their condition.”

“Jishes of the Now Jersey Coast, 1855, p, 34.

+This is perhaps due to the swift current of the river. Ses-going vessels fill their
watér-barrels ab Essex, six miles from the bar.
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. Movements to and from the surface.

thgi- The arrival of the menhaden is announced by their appearance at
0 1] 0p of the water. They swim in immense schools, their heads close
16 surface, packed side by side, and often tier above tier, almost as
Closely as sardines in a box. A gentle ripple, caused by the motion of
the vertical fins, indicates the position of the school, and this may be
Seen at thie distance of nearly a mile by the lookout at the masthead of
:hﬁ§11iug-vesse), aud is of great assistance to the seine-men in setting
inetl;.nets. At the slightest alarm the school sinks toward the bottom,and
18 way often escapes its pursuers, When sailing over a school of
mt}nhaden, swimming a short distance below the surface, one may see their
{:’sllttering backs beneath, and the boat seems to be gliding over a floor
ml’c%id with Llocks of solid silver. At night they are phosphoreseent and
their backy glow like fire. The motions of the schools seem capricious,
0d without a detinite purpose ; at times they swim around and around
n circles, at other times they sink or rise. Why they swim at the sur-
1ace go conspicuous a prey to men, birds, and other fishes, is not known
1t does not, appear to be for the purpose of feeding; perbaps the fisher-
lanp js right when he declares that they are *playing.” When they
are pursued by other fish they fly in counfusion like a flock of {right-
“Bed sheep, and are often driven in great masses upon the shores.

The swimming habits of menkaden and mackerel,

94. An old mackerel-fisherman thus describes the difference in the
abits of the schools of mackerel and menhaden :
_“ The pogies school differently from mackerel. The pogy slaps with
18 tail, and in moderato weather you can hear the sound of a school of
ew as first one, then apother, strikes the water, The mackerel go
along ‘gilling’—that is, putting the sides of their heads out of the water
;‘[S they swim. The pogies make a flapping sound, the mackerel a rush-
'8 sound, Youcan sometimes, in caln and foggy weather, hear schools
f mackerel miles away.’ ,

Birds attracted by the schools.

th95- They do not attract terns, as do the schools of predaceous fish, for
iue')' are too large to be an easy prey for those birds, and they are not
Dursuit of ¢crustaceans or smaller fish, which might also serve as food
O the small birds. The bluefish and bonitos are attended Dby cager
Ocks of gulls and terns, which find a bouutiful supply in tho remnants
Of their voracions feasting, floating on the surface in their wake. The
ﬁshhawk»(Pandioh carolinensis) often hovers over the schooling wen-
aden, and some of the larger gulls oceasioually follow them in quest of
3 meal, About Cape Cod one of the gulls, perhaps Larus argentatus, is
Uown as the « pogy-gull”



1%

72 REPORT OF COMMISSIONER OF FISH AND FISHERIES.
The influence of wind and weather.

96. On warm, calm, sunny days they may always be seen at the sur-

': face, but cold or rainy weather, and prevailing northerly or easterly

winds, quickly canse them to disappear below the surface. In rough
weather they are not so often seen, though schools of them frequently
appear at the surface when the sea is too rough for the fishermen to set
their nets.

Mr. Atkins and Mr. Dudley agree that the best days for menhaden-
fishing is when the wind is northwesterly in the morning, dying out in

i the middle of the day, and then springing up again in the afternoon

' from the southwest, with a clear sky. At the change of the wind on

such a day the menhaden come to the surface in large numbers.
A comparison of the influences of the weather upon the movements or

the menhaden and its allied species, the herring, gives some curious

results. The herring is a cold-water species. With the advanee of sum-
mer it seeks the nortb, returning to our waters with the approach of
cold weather. The menhaden prefers a temperature of 60° or more, the
berring of 55° and less, When the menhaden desert the Gulf of Maiue
they are replaced Dby the berring. Cold weather drives the mcubaden
to the warmer strata below, while it brings the herring to the surface.
The observations of Herr von Freedon, of Hamburg, director of the
German See Warte,* are important in this connection. Herr von Free-
don made a thorough analysis of the log-books of the luggers engaged in
the German herring fishery, and made an elaborate report to the Fishery
Commission at Embden npon the influences which affect this fishery,
especially the influence of winds and the temperatures of tho sea. He
has come to the conclusion that northwest winds are the best for large
catehes, and northerly winds better than southerly, westerly better than
casterly ; also that moderately strong winds,.sufficient to ruffle the sur-
face of the sea, are better than calm weather, and light winds almost
as unfavorable as stiff breezes ; a ruffling of the sea being, iun his opinion,
of considerable importance to success in fishing. For the temperatures
of -the sca, he regards a temperature from 53° to 57° as most favorable,
the chances of success diminishing with higher or lower temperatures.
The conditions most favorable, then, for the appearance of herring
at the surface are least so for menhaden, it being borne in mind that
northwesterly and westerly winds on the east side of the Atlantic cor-
respond to northeasterly and easterly winds upon the west side.

The movements of the herring as influenced by weather. -

07. Inthe “Scotsman ” of August 25, 1876 (quoted in ¢ Nature”), is an
interesting observation regarding the movements of the herring on the
Scottish coast. Thesurface temperatures of the sea,asdetermined by the
sea-thermometer furnished to the fishermen by the Scottish Meteorologi-

* Seo Report of the Commissioner of the Fishery Board of Seotland, 1875,




HISTORY OF THE AMERICAN MENHADEN, 8

¢ al SOCiet)’, is regarded to have been from 589 to 59° during the week end-

10g Aagust 19, but on the 21st, when the nets were shot, the temperatare
ad fallen to 559, and this was the first night the herring were caught.
hey were found low in the nets during the prevalence of warm weather
¢tween Northumberland and Peterhead.

“The Meteorological Society of Scotland have for two or three ycars
¥1a(l this capriciousness in the movements of the herring under special
mvesﬁgation, and in the past year the deep-sea thermometers provided
to the society by the Marquis of Tweeddale, its president, for test-
Ing the temperature of the sea, were again sent out by the Fishery
Boarq to their oﬁicers, and the temperature obtained at different periods
of the herring fishery. Daily registers of the weather were kept and
Other particulars furnished to the society, both by the district fishery
officers ang by Samuel McDonald, esq., commander of the  Vigilant,”
1shery-cruiser. From the registers and the information thus supplied,
the following conclusions have in the mean time been drawn by the
Committeq of the society : '

“From the observations of the catch of berrings and the tempera-
ture of the sea off tho east coast of Seotland, during the two seasons of
1874 anq 1875, it is seen (1) that the temperature of the sea from the
nidale of August to the close of the fishing season was continuously and
Considerably higher in 1876 than 1874; and (2) that the catch of her
Ings wag' continuounsly and considerably lower during 1875 than during
the same period of 1874.

“Another result is this: If there be a district where, from any cause,
the temperature of the sea is lower than in surrounding districts, in
that district the cateh of berrings is beavier; and conversely, if there

€ a district where, from any cause, the temperature of the sea is higher
than in surrounding districts, in that district the catch of herrings is
less, Among the causes which bring about a local incrcase or decrease
of 8ca-temperature, the chief are clonded or clear skies in respective dis-
tricts, according as these occur during the day or during the night.
hese local variations in the temperature of the sea in their bearings on
the cateh of herrings have been shown by the observations both of 1874
and 1875,
“Another important point is the relations of surface temperature to
Ottom temperature, and the relations of the deepest parts of the sea to
the positions of the fishing gréunds. It is found, for instance, that when
be surface temperature is high—higher than lower down—the fish, if
8ny be caught, strike the nets far down, in such a way as to lead to the
Supposition that a good deal of failure may often arise from the nets not
80ing deep enough. The fish prefer, apparently, so far as the inquiry
88 gone, tho lower to the higher temperature. The herring committee
are most desirous of carrying out this line of inquiry into greater detail,
If some of the fishermen could be induced to take the trouble of obsery-
10g the temperature of the sea at the surface and also at the depth at
Which the fish strike the nets.
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“The influence of thunder-storms was equally seen as in former years.
If there is a thunder-storm of some magnitude extending over a large
portion of Scotland, good takes may be made on that day; but on the
following day few, if any, fish are caught over that part of the coast
unless at the extreme verge of a deep part of the sea, as if the fish were re-
treating thither.

“Owing to the shortness of the time over which the inquiry has ex-
tended, the committee wish these results to be considered only as provis-
ional. Theresults are, however, of the greatest value,lnot merely asindi-
cating the lines of inquiry to Le followed in further carrying on this large
investigation, but also as indicating, in some cases not obscurely, the
nature of the results which will ultimately be established—results which,
since they lead directly to a knowledge of the localization of the herring,
will serve as a guide to the fishermen where to set their nets with the
:highest probability of suécess.”

The influence of the tides on the menhaden.

98. There has been no decided relation observed between the move-
ments of the schools and of the tide.

Following the coast in its northward trend they c¢rowd into the bays
and sounds, and breaking up into smaller schools the detachments find
their way into the shallows. In outside waters they do not appear to
be affected by tides, and when they are migrating they seem independ-
ent of its influence. Mr. Dudley states that they often rise to the
surface when the tide changes near the middle of the day. This is
doubtless in waters near the shore, where the change of tide would be
accompanied by some slight change of temperature, Mr. Simpson feels
certain that more enter the inulets of North Carolina on the ebb than on
the flood. It seems to be true, however, that throughout their balt
during the summer, many schools drift lazily with the tide into the
bays and creeks, coming in with the flood-tide, going ount with the ebb-
tide. In Southern waters they appear to hug the shore as closely as
they can, and at high water thus gain access to waters too shallow for
them at any other time.

15.—ALLEGED CHANGES IN HAUNTS AND MABITS.
The alleged changes of Labit caused by the fisheries.

99. Many of the remarks in the preceding chapter are applicable to
the.menbaden only when they are left to enjoy their favorite hauuts
undisturbed. On the coast of Maine their habits are said, temporarily
at least, to ba greatly modified through the influence of man. They no
longer hug the shores, but are found many miles out at sea, where they
are followed by the fishing-vessels. The introduction of steamers into
the fisheries is an evidence of this change of habit, and indeed the
-almost unanimous testimony of the Maine fishermen, from whom letters
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.h‘“’e been received, is that the use of nets and seines tends to scare the
fish farther out to sea. The purse-nets are set generally at a distance
of from five to twenty-five miles from land.

Off Penobseot Bay menhaden are frequently caught by Brooklin
fishermen outside of Isle au Haut and Great Duck Island. ‘

According to Mr. W. H. Sargent the fish are much less numerous in
the creeks, coves, inlets, and rivers, thouga outsido no decrease is per-
teptible, :

Capt. William S. Sartell, keeper of Pemaquid Point Light, writes:

‘?he menhaden come regularly every summer into the bays, but the
Seining draws them off out of sight of land so that the fishermen here
can’t get bait to put on their hooks. They get some fish in their nets
o0 Sundays when the seines are laid by.” '

Mr. Babson writes: “Since they have been taken in large quantities
f?l' their oil, they have gradually avoided the bays, creeks, harbors, and
Tivers to which they once resorted in-immense numbers, and are now,
Drincipally taken from one to ten miles from the shore. (Some of th (

Shermen maintain that since the advent of the bluefish, some twent
Years ago, the pogies have sought deeper water for their own safety,
While others maintain that the bluefish drive the pogies into shoal
Water; both statements are doubtless at times true.)”

Mr, Kenniston states that the fish are now farther off shore than in
former years, and in this he is confirmed by Mr. Phillips, who states that
they are talken better off shore where the scines caunot touch bottom.
On the other hand, Mr. Washburue and Mr. Brightwan are of the
Obinion that the use of the seine does not iufluence the movements of
the fish, _ :

Mr. Charch, who has had much experience in the fisheries of Rhode
Is*land, is very positive in his opinion. e writes: ¢The nets and seines
do not scare the fish from the shore, for Narragansett Bay has been tho
theater of their greatest capture for forty years or more, and they hve

€en more plenty thau ever before known for the last ten years. I héve
Seen a school of fish set at ten times in succession in deep water, and
th‘ey would dive under the seine each time, but when they came to the
Surface they would not be ten feet from the seine, and they would lie
Still until we got ready to set, and when the scine was around them they
Would dive again. Fish will drive menhaden but man never does, ex-
Cept by use of powder; tbe menhaden are sensitive to a jar, such
8 i3 caused by striking thoe deck of a vessel with an ax. Jven so
8light g jar as the dropping of an oar or the careless slat of a rung on
the gunwale has sent a school of fish off at top speed.” Mr. Dudley con-
firms this, Steamers must carry low-pressure engines and run as noise-
lessly as possible. '

Fishermen on Long Island Sound and about its eastern entrance seem
?0 be divided in opinion. Messrs. Sisson, Havens, B, Lillingston, Wash-
Ington, Crandall, and Dodge incline to think that fishing with nets

V6
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drives.the fish away, while Messrs. Whaley, Potter, Wilcox, Beebe, Ing-
ham, Miles, F. Lillingston, and Hawkins Brothers share the opposite
belief. It should be noted in this connection that in Long Island Sound
and vieinity purse seines worked off shore have almost superseded the
haul-seines used twenty or thirty years ago, which were worked from
row-boats and drawn up on the beaches. Does not this point to a
change in the habits of the fish? In this district, where the fisheries
are mostly prosccuted in waters more or less land-locked, the fish are
not so apt to be driven out to sea as in Maine, where the fishing is prose-
cuted on an open coast. The timid fish may easily be crowded out into
deep water by the vessels, which, working from the shore, usually ap-
proach them from that direction. If the fisheries of Maine were to be
suspended for a short time the fish wounld doubtless return in full force
to their former haunts. It appears from the statement of Mr. Sartell,
already quoted, that they appear insbore in considerable numbers if
the large seines are laid up for a single day. Mr. Simpson thinks that
a school which is frightened away by nets returns to the same place in
the course of two or three hours. South of Long Island, menhaden
fisheries have not been carried on to such an extent as to exert any
modiying influence upon the habits of the fish. '

The opinion of Mr. Atkins.

100. There is room for difference of opinion on this subject. Boardman
and Atkins do not accept this view, and after the thorough study they
have made, their views are entitled to much respect. They remark:

“In general, it is safe to say that the surface movements of the men-
haden are characterized by nothing so much as by capriciousness. They
appear suddenly in the most unexpected spots, and, after a stay whose
length nobody can foretell, all at once they disappear. Ono day they
may be found at the moutk of the Kennebec, the next at Pemaquid, and

| the-third all along the shore. Occasionally they reappear daily in the

| same spot for weeks at a time. Such was the case in the latter part of

| the season of 1874, over the sandy bottom off the Phipsburg beaches.

& Then it will sometimes happen that a whole season will pass without

their appearance in bays where they have previously swarmed. Again,

in some seasons they erowd the harbors and coves; in others they seem

to avoid them altogether. TFor some years past they have so generally

absented themselves from these places as to excite a good deal of spec-
ulation as to the cause.”*

And again:

“Of the desertion of the harbors and coves there seems to be abun-
dant testimony. An observer in Boothbay says: ¢ Menhaden can be
driven out of small bays so that they will not come in' ¢Certain it is
that they do not eome into the bays as they used to” In Bluehill we are

*0Op. cit,, p. 11,
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told the same story. In Jonesport it is said, ¢ Pogies used to ruu into
all the coves aund creeks. Of late years they do not appear to frequent
the shores ag formerly.) Testimony of this sort might be mul(iplied;
ut it ig unpecessary. The fact is notorious. During the past season
(1874 they returned to some of thair old haunts in great numbers, but
h-avg by no means resumed their former habit in this respect. Of this
Singular chan ge of habit there are various explanations offered. Accord-
I0g to some persons it is cansed by the practice of seining; others lay
1t to the oil and decaying matter from the oil-factories. Neither of these
Causes appears safficient to produce such a result. The desertion of the
. €0ves i3 observed in localities far removed from those where the alleged
Causes have operated. Perhaps, after all, the thing to be accounted for
'S why the menhaden ever crowded into small bags as they used to.
Were they there in search of food, were they simply obeying blind
lnstinct, or were they driven in by hordes of hungry foes outside¥ The’
latter Supposition seems quite as probable as the others. We know that
Amall fishes sometimes rush ashore to escape pursuit; we know that
thig happens with herring when flying from the pollock, and with men-
haden when flying from the bluefish and horse-mackerel, 'I'he presence,
Outside, of a large number of predaceous foes, of whatever species, would
®ample to drive the menhaden in. This might happen year after year;
While with the cessation of the cause the result would cease too, and the
lenhaden would no longer crowd into the coves as before. If this view
F’e Correct, then the recent absence of the menhaden from the shores
Indicates an improvement in its chances of life, by the removal of its
deStPOyers. Lack of information forbids an attempt to point out the
Species that have been most active in producing these movements of the
meHhaden; and indeed the theory itself is not proposed as one that has
uch of positive evidence in its favor, but just to show the possibility
of accounting for the absence of the fish from shore on the hypothesis
°|f the operation of causes purely natural, and,not inimical, but posi-
tively fayorable.”

The opinion of Mr. Maddocks.

. 101, Still another viewis advanced by Mr. Maddocks: ¢The menhaden,
1t ig believed, does not of its own preference visit the coves and iunner
aI'bOI‘s, for its food seems to be less abundant in such Iocalities, but to-
€ driven into them by predaceous enemies. Upon the withdrawal of
0se, either in part or in full, the menhaden may reoccupy their former
aunts at a remove from the shore, and thus disappear from inner
Waterg,» -
I hardly think that the facts support this opinion. The habits of the
8h whep nudisturbed, as they may be studied on the thousand miles
Or more of coast south of Cape Cod, are a safer guide than their habits
o0 the much.seined coast of Maine. ‘
102. Boardman and Atkins record some very interesting factsregarding
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the change in the northern limits of the range of the menhaden within
the past thirty years.
{ At Jonesport, Me., menhaden used to be very plenty. They were
I,"commonly caught in gill-nets two and one-half fathoms deep, but it was
Q\ | practicable, almost any time, to get enough to go fishing with by spear-
ing. They became scarce seven, eight, or ten years ago, and now very
few are caught, atthough some come as far as this every year.*
\ At Lubec, thirty years ago or more, menhaden were so plenty during
’thelr short season .(July and August) as to be a nuisance. They have
{not Leen plenty since 1840 or 1845, and now none are found east of
1Jonesport; They left suddenly, and since the date mentioved have
'been rarely seen. Mr. L. A. Davis, of Lubee, a man of long experience
in the herring fishery, has not seen a single specimen for ten years. Mr,
E. P. Gilles, also of large experience, in 1860, or thereabouts, got three
ogsheads of them one afternoon tide, and since then has seen none.
' At Pembroke, says Mr. Moses L, Wilder, ‘“twenty years ago, and
always before that, the menhaden used to come here every year in
great numbers, filling every cove and creek; but for the past twenty
Years none whatever have been seen. Little use was ever made of them
except for bait, and of that but little was needed here.”t
There is also evidence to show that the waters of Nova Scotia and
\New Brunswick have of late years been entirely deserted by them.}

E.—~ABUNDANOE.
16.—ABUNDANCE IN THOE PAST.
The testimony of early writers.

103. Of the abundance of menhaden in times gone by we can know
very little, for they have never been considered an important species,
and might easily escape the observation of writers. We infer that they
were abundant the tim& of the Dutch colony on New York Island, two
hundred years ago, from the name given to it by the New Netherlanders;
in fact wo have the statement, already quoted, of Dankers and Sluyter,
who before 1679 saw in the bay of New York ¢ schools of innumerable
fish, and a sort like herring, called there marsbanckers” I’Hommedieu
speaks of their abundance at the close of the last century.§

Professor Mitchill, writing in 1814, states: “They frequent the New
York waters in prodigious numbers. Irom the high banks of Montock,
I have seen acres of them purpling the waters of the Atlantic Ocean.
The waters of Long Island Sound and its bay are often alive with schools
of them.”q]

* Statement of 'Z. 1. Norton.

tBoardman & Atkins, op. cit,, p. 21

t See Lelow, paragraph 222,

¢ Agricultural Transactions of New Yorlk, I, p, 65. See Appeudix O. ]
9 Traunsuctions of the Literary and Philosophicsl Society of New York, 1815, I, p. 463.
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IP hig deposition to Professor Baird, August 3, 1871, Capt. Nathanael
‘!Illth, an aged- Newport fisherman, gave the following testimony :
Menhaden are decreasing too. In 1819 I saw a school of menhaden
?ut at Sea, when I was going to Portland, that was two miles wide and
Orty miles long, I sailed through them. We were out of sight of land.
bey appearca to be all heading southwest. There were no fish near
em. I have seen aschool on this coast three miles long. I think
they spawn in April and May.™*
« Dr, DeKay, inhis ¢ Natural History of New York,” says of this fish that,
alt,hOUgh itis seldom eaten, as it is dry, without flavor, and full of bones,
Tet it is one of the most valuable fish found in our waters. They appear
o8 the shores of Long Island about the beginuiig of June, in immonse
Schools; ang as they frequently swim with a part of the head above or
ear the surface of the water, they are readily seen and captured. They
are Cowmonly sold on the spot at the rate of 2 the wagon-load, contain-
g aboug 1,000 fish., The largest haul I remember to bave heard of
“"flﬁ through the sarf at Bridgehampton, at the east end of the island.
“Ighty-four wagon-loads, or, in other words, 84,000, of these fish were
takey gt 5 single haul,”
Mr. George H. Cool, writing in 1857, thus speaks of the abundance of
Menhaden on tite coast of New Jersey: _
. “The moss-bouker (the Alosa menhaden, or Clupea menhaden), or, as it
IS Sometimes called, bony-fish, menhaden, and other rames, is an abun-
dang fig), in all the waters of this part of the State. It is frequently.
iSeen in immense shoals, fairly blackening the water for many miles. It
8 easily caught, and in large quantities at once. Mr. Joln Stikes,
sel)t, of Beesley’s Point, with his brother, some years since, caught, in
?; Uinety-fathom net, thirty two-horse wagon.loads, at four hauls, tak-
'S fourteen of the loads at a sin gle hanl. Last summer, in a trip
Yough the sounds from Beesley’s Point to Cape Island, we passed
Tough water filled with these fishes. Many of them swam so neat
@ Surfuce that their back fins projected above it; aund the appearance
Inot}'m water was entirely changed by the slight ripple they made In
let-\mg' They were most abundant then in the vicinity of Her.eford in-
. but they are found near all the shores; and the only limib to the
c:’ouﬂt which can be taken is in the ability to take care of them when
. Ught. Sixty wagon-loads, of at least 2,500, fish each, were taken at
18 haul in Raritan Bay this season.”

17.—~ABUNDANCE IN THOE PRESENT,
On the coast of Maine.

. 104. Mr. W, M. Sargent considers the pogy the most numerousfish on the
r.o ast of Maine. "Their capture affects their abundance in the coves and
Vers anq along the shore, though not outside. In 1873, Friend & Co.,

* Report of the Commissioner of Fish and Fisheries, 18471-72, p. 21
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- of Brooklin, took 25,000 barrels; Allen & Co., 15,000; others in the
* vieinity, 85,000. In 1874, about 15,000 were taken, the larger portion
.' by Friend & Co. Between 1863 and 1868, some years 500,000 barrels
] : bhave Leen taken. 1In 1877, Mr. Sargent estimates the total catch in his
dlStI‘lLl} at 100,000 pounds, or less than 400 barrels. Mr. J. C. Condon
i states that t;he fish are quite abundant about Belfast, Me.; 2,000 barrels
. were taken in the Belfast customs district in 1873; 3,000 in 1874, Sein-
! ing does not appear to diminish their number. According to Mr. R. A.
. Iriend, the pogies are much more numerous about Brooklin, Me., than
any other fish ; their numbers are not apparently diminished. About
14,000 barrels were taken in that vicinity in 1873, and 23,000 in 1874,

Mr. John Grant writes that, though pogies are more numerous about
Matinicus Rock than any other fish except the herring, their numbers are
decidedly diminished, probably on account of their wholesale capture.

Mrs. B, Humphrey states that at Manhegin Island these fish are more
numerous than any other, but that seining has greatly affected their
ahundance.

‘Captain Coombs, of Esterbrook, who fishes for the Brightmans at
Round Pond, Bristol, Me., recently canght with his seine, at one haul,
1,300 barrels of menhaden, and saved 1,179 barrels, iade and valued as
follows : Thirty tons scrap, at $10 per ton, $300; 3,650 gallons of oil, at
GO cents per gallon, $2,190; total, $2,490. v

At Sargentsville, Me, accordmg to Mr. W. G. Sargent, 1,500 barre]s
of pogies were captured in 1877, by Herrick & Bayard’s boats These
were taken to the factories in the adjoining township of Brooklin.

Capt. Frank A. Chadwick, of New Harbor, Me., states that seven
purse-seines are used in that vieinity, which catch an average of 15,000
barrels of menhaden annually, and a total amount of 125,000 barrels.

Mr. William P. Sprague, of North Isleborough, Me., writes that pogies
are extremely abundant in that vicinity. A fleet of menhaden steamers,
some twenty in number, has fished much here.

Mr. Lewis McDonald, of North Haven, Me., estimates the catch of
menhaden for 1877 at 400 barrels.

The number of fish taken about Booth Bay and Bristol is given in the
report of the Maine Oil and Guano Association, cited elsewhere, Mr.
Sartell thinks that the fish are driven away by the seines. Mr. Ken-
niston and Mr. Brightman think that there is no perceptible diminution,
as they continne by far the most numerous specics. Mr. Washington
Oliver thinks that they bave been diminished by the fisheries about
Booth Bay,

Mr. Kenniston states that in the town of Booth Bay, in 1873, 152,000
barrels were taken by five factories, as follows: Kenniston, Cobb & Co.,
17,000 ; Gallup & Holmes, 17,000 ; Gallup & Manchester, 25,000; Suffolk
Oil Works, 48,000 ;- Atlantic Oil Works, 45,000. In 1872 the aggregate
reached 110,000 barrels; in 1871, with six factories, about 95,000; in

* Boston Somi-Woekly Advertiser, August 27, 1872,
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;izo. less than 75,000 ; while in 1866, the first year ‘of the work, only
are"t 35,000 barrels were taken. Judson Tarr & Co. think that they
ore plenty than ever before, but not so numerous inshore.
8}{“1‘. Edward L. Race, of East Booth Bay, Me., reports, November 5,
7, the total cateh for the season in that vicinity at 156,000 barrels, or
1,948,000 figh,
thMr' W. A. Abbe, manager of the Pemaquid Oil Company, states that
6 season of 1877 was a poor one, both in the number and quality of the
fish taken, The company’s fleet of five steamers took during the season
over 61,000 barrels (20,000,000 of fish), yielding about 127,000 gallons of
%l ang 1,800 tons of guano, The fishing began off Gloucester, thence
xtended to the coast of Maine, and ended off Provincetown, Some of
® steamers fished for other parties after the close of the Provincetown
Season off Newport and Sandy Hook, but the catch was insignificant,.
The three steamers owned by Edward 1. Deblois took, in 1877, on the
Coast of Maine, 26,649 barrels (9,000,000 of fish),
Mr, George Devoll, of Fall River, Mass., fishing in 1877 for the Nar-
r‘a'gansett and Atlantic Oil Works in Maine, caught from his steamer, the
auce Shot, about 12,000 barrels of menhaden.
M‘I_Il 1877, Gallup & Holmes took 52,000 barrels of fish on the coast of
p Alne and at Provincetown, besides 8,000 barrels caught and sold
Urther west., These fish yielded 120,000 gallons of oil and 1,500 tons
°f guano,

On the coast of New Hampshire.

105, Mr, Chandler Martin, of Whale’s-Back Light, near Portsmouth,

’ 1,3-3 in his communication of Febragry 23, 1874, reported that the fish

Vere diminished Jannary 9, 1875; he writes that they were more abun-

a;nt in 1874 than for ten years previous, and that they are probably not
€cted Ly the fisheries.

Ml’ Winslow P. Eayrs, of Nashua, N. H., calls attention to the rapid
O‘mlmftion of the pogies in that vicinity, attributing it to the extensive
rgferatxons of the oil-factories and to the pollution of the waters by the

Use dye-stuffs and chemicals from the factories. *

A

On the coast of Massachusetts.

18;06' Mr. W. W. Marshall estimates the catch of gill-nets at Rockport,
elZ:v at 1,000 barrels. The fisheries at Newburyport ure described
4According to Mr. Babson the pogies are more numerous about Cape
U0 than any other fish except herring and mackerel, He thinks they
Ve decreased somewhat during the past ten years and keep more off
® 8hore.. Statistics uf capture are given elsewhere.

* Report of the Commissioner of Fish and Fisheries for 187172, p. 136.
6 ¥ " '
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About Marblehead, Mass., says Mr. Dodge, they are greatly dimin-
ished and are less numerous than most other species.

Mr. Horatio Babson states that the value of the catch of menhaden
off Gloucester in 1876 was nearly $300,000. Mr. George W. Plumer
estimates 8750,000 for the New England coast. George Norwood esti-
mates its value at from $300,000 to $500,000.

Capt. Charles C., Pettingell estimates the number taken in Salem
Harbor at 2,000 barrels. This is probably below the actual figure.

Mr. Horaco M. Merchant, of Lanesville, Mass., estimates the catch in
that vicinity at 750 barrels, They are taken mostly by gill-nets, 300 of
which are in use, and are sold for bait.

Mr. J. G. Pond, of Provincetown, estimates 1,000 barrels for that port.

At Plymouth, Mass., according to Mr. Thomas Loring, the menhaden
are very few and are diminishing.

About Wellfleet, Mass., states Mr. Dill, the number is greatly dimin-
jshed on account of the bluefish; they are not so numerous as the
mackerel ; the capture for the past eight years (in 1873) has been about
$£300 worth a year. In 1874 about 6,000 barrels were taken in the bay.
Fishing does not appear to diminish their numbers.

Capt. Hanson Graham and Capt. Zeplianiah P. Lanman estimate the
catch of Wellfleet for 1877 at 20 barrels. This is far too small.

Capt. Henry I, Hateh, of North Eastham, Mass., states that many
menhaden are taken in the pounds of that neighborhood.

Capt. Solomon Dinnel, of Iast Orleans, thinks that 100 barrels are
taken ih the gill-nets belonging in that town.

At Provincetown and Truro, Mass., according to Mr. David F. Loring,
the fish are greatly diminished ;\they are more numerous than any other
fish in late April and May. Only 1,000 to 2,000 barrels were taken in
1873,

At Chbatham they are more numerous than any other fish, though
they do not enter the bay so plentifully as in former years. From 3,000
to 5,000 barrels have been taken annually for the past six years. Cap-
‘tain Hardy does not think that their abuundance is affected by the fish-
eries.

Mr. Kenney states that at Nantucket pogies are the most numerous
fish. They vary in abundance from year to year but for the past ten
years, as a whole, their numbers remain about the same. Fishing does
not affect them. On the other hand Capt. S. H, Winslow, line fisher-
man, testifies: “The menbaden are very scarce uvow (July 19, 1871),
and. I think we shall lose them too very soon, because they are using them
up for oil.* In this month and from the 20th of June the ocean used o
appear to be literally covered with menhaden. Now there are not a quar-
ter as many as there used to be, People think they are plenty becaunse by
using a purse-net one or two hundred fathoms long they can purse
goveral hundred barrels at a haul.”

* Report of United States Commissioner of Fish and Fisheries, 1871-72, p. 46,




HISTORY OF THE AMERICAN MENHADEN. 83

N.B. Tower, of Cohasset, states that menhaden are taken in the woirs
locateq in that town. Mr. A. J. Hathaway estimates the annual catch
2t 10 barrelg,
John W, Cook, of South Dartmouth, estimates the cateh for 1877 at
30,000 barrels or 9,990,000 fish.
aWalrren A, Gifford,.of Dartmouth, puts the catch of that town at 465
Trels,

Capt. Darius T. Weekes, of South Harwich, reports ¢“thousands of

arrelg,”

. Cf_lDt. Remark Chase, of West Harwich, who sets a small weir for shad,
€Iring, and pogies, reports about 2,000 barrels of the latter.

At South Westport, according to Capt. John W, Gifford, there are

Ve seines 120 fathoms long and 20 feet deep used in the capture of
m?nhaden. Their average annual catclr is about 300 barrels. Mr.
ifforq thinks that 1,500 barrels are taken annually in Westport.

Capt. Eldad Gill, of North Eastham, estimates the catch for that place
3t three or four barrels.

Mr. Alonzo F. Lathrop, of Hyannis, Mass., thinks that the number of
Pogies i3 increasing, thongh it was not so great in 1873 as in 1874 or
the breceding years. They aro quite as numerous as other fish, and are
f’“ berceptibly affected by fishing. Alexander Crowell testified June

» 1871, that menbaden were more scarce. * :

At Ldgaurtown, Mass., and about Martha's Vineyard, they are more
Mineroys than an y other species.' Five thousand barrels were taken in

83 by the pounds; 10,000 in 1872. Fishing is not thought to affect
their abunaduce. According to Mr, Marchant and Mr. Luce, they are
00t more or less abuudaut than they were ten years ago.

In the weir at Menemsha Bight, owned by Jason Luce & Co., the
Dumber of harrels of menhaden taken in 1869 (April 4 to June 7) was
]’590; in 1870 (April 14 to Juue 8), 1,375 ; in 1871 (April 14 to June
%) 3,200 in 1874, 3,800.

’At a confercnee on the subject of fisheries at Edgartown, Martha's

Meyard, September 27, 1871, Captain Rease, acting as spokesmau for
¥ Bumbher of other fishermen, gave the following {estimony :

“The law ought to be uniform. One reason why the pounds were not
§t°Dped by the legislature of Massachusetts was, that the Provincetown
pe?Dle made a statement that they could not fit out their vessels with

41t unless they had pounds to catch it for them.

“ Question. Could they 1

“Answer. How did they do it before? They bad the same facilities
bey g now. They used to send to Nova Scotiw for bait; now they use
Ouly menhaden and-berring for bait. Menhaden are getting scarce. The

arbor used to be full when I was a boy; but it is a rare thing to find
“‘“S here now, because they are caught up. They don’t catch them at
ﬂghkonet Rocks as they used to. If they keep on catching them up

* Report of United States Commissioner of Fish and Fisherics, 1871-'72, p-_‘iﬁ.
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48 they have done, we shall have to send to California to get a mess of
fish.” *

At Waquoit weir, near Wood’s Hole, Mass., the number of menhaden
taken in 1865 was 211,100; in 1866, 318,510 ; in 1867, 203,740; in 1868;
124,726 ; in 1869, 145,710; in 1870, 407,930 ; in 1871, 235,270.

On the north side of Cape Cod, iu Massachusetts, there are 19 weirs; 10
of these wero estimated to bave yielded in 1876 16,236 menhaden, giv-
ing an average of 1,624 to a weir, making an aggregate for the whole
of about 32,480. On the south side of Cape Cod, in 1876, were 22 weirs; 10
of these yielded 1,827,729, and the total yield is estimated at 4,000,000.
The number of weirs in Martha’s Vineyard Sound is 9; 6 of these
yielded 1,395,270, and the total yield is estimated at 2,093,000. The
number of weirs in Buzzard’s Bay is 30; the yield of 11 in 1876 was
54,878,000, and the total yield is estimated at 162,000,000. The total
amount taken in the weirs of Massachusetts is estimated at about
170,000,000. .

The returns of the catch of these same weirs in 1877, as given in the
Report of the Commissioners of Inland Fisheries, is as follows:

A5 - T 1,770,136
GIlDets .. oeet it e i e e . 81, 256
Beines «.ooieniai i Cameree eeeeean. - 600, 198

While the estimate given above is perhaps too large, the returns cited
are probably much too small,

b . On the coast of Rhode Island,

107, Mr. Edwin A. Perrin, postmaster, Pawtucket, R. 1., puts the
catch of the five drag-seiues there owned, at 2,500 barrels,

Mr. Daniel T. Charch writes: ¢There are no fish in Narragansett Bay
so plenty as menhaden if we take several years as the standard, bat if
wo should take years as they come and name each year separately it
would be different. For instance, during 1871, 1872, and 1873, scup ap-
peared in Narragansett Bay in immense quantities. There is no doubt
in my mind that there bas been, during the years named, more of them
than menhaden. Bat, for a number of years preceding, scup were scarce.
A few years since squeteague were more plenty than menhaden, for
the bay seemed to be full of them from near Providence to Point Judith,
and from Seconnet to Somerset. Menhaden, as an average, have been
plenty in Narragansett Bay for the last ten years; but not far from ten
years back they were scarce, and some of the fishermen left the business
on that account. Itis my opinion that the blue-fish were so plenty a8
to destroy the menhaden in large numbers. It was seriously feared that
they were to disappear; but siuce blue-fish, sharks, and horse-mackerel,

*Testimony in regard to the present condition of the fisheries, taken in 1671
<Roport of U. 8. Commissioner of Fish and Fisheries, 1871, pp. 39, 40.

1 Report of Massachusetts Commissioners of Inland Fisheries for 1871, and Report of |
United States Commissioner of Fish and Fisheries, 1871-'72, p. 176.
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g;";"e become, for some unknown reason, scarce, menbaden have grown
y Il.ty » and 1871, 1872, and 1873 have been great years in the business.
indlliqmg for a basis of estimate that there are cight menhaden factories
the arragansett Bay that use about 20,000 barrels each, it would make
e numbgr of barrels canght during the year 1873 about 160,000. We
is anOh think. fishermen have any perceptible effect on menhaden, for it
ang ac_t well known that a few years back they were so scarce that boats
1873 8€lnes were in the market at less than half their value. The year
bas been the year of surprise and wonder of all years, for the sea
I’as been one blanket of menhaden from the Chesapeake to the Bay of
! ulldy_” .
L‘elltenant-Governor Stevens, of Rhode Island, who owns a pound in
Arragangett Bay, found menhaden more plentiful in 1871 than for many
Jears hefore, »
Mr. g oshua T. Dodge, of New Shoreham, R. I. (Block Island), writes
seat Menhaden are very plenty, though they are scarce in particular
38008 ; 1873 was a very good year for them. The fish do not seem to

® less numerous, but they are wilder than formerly.
Bt‘ﬁ“l’t&in Crandall is of the opinion that about Watch Hill, though

i " more numerous than other fish, they are considerably diminished
% Dumber by the nse of seines. The catch of 25 drag-seines, owned in
At vicinity, was estimated for 1877 at 100 barrels.

' Onthe coast of Connecticut.

thlxos'. Captains Wilcox and Potter, of Mystic Bridge, Conn., think that
ofwe 18 no perceptible decrease in the numbers of bony fish on account
a the fisheries, and that they are on the increase. They estimate the
I?f’uut taken in the neighborhood (from Stonington to Poquannock) in
13 at 6,500 ; in 1874 at 109,000 barrels.
Captain Wagshington, of Mystic River, Conn., is unable to see any
ec‘rease of late years.
apt. 8. G. Beebe, of Niantic, thinks that the fish are on the increase,
"4 are more abundant than any other species. IHe estimates the num-
er taken by Luce Brothers in 1873, three seines, 9,000,000 ; in 1872,
our Seines, 13,000,000 ; 1871, four seines, 17,000,000,
t Saybrook, according to Mr. R. L. Ingham, there is no decrease,
the figh are more abundant thaun any others. _
Tt iy the opinion of Mr. H. L. Dudley that there has been no actual
cecr‘?ﬂSe. The wears in the vicinity of New Haven have been as suc-
88ful iy 1877 as in any previous year. In 1871, when the Pine Island

anq

ﬁztef wen captured 10,000,000 they thought the climax had been reached,

Sey In 1876 the guantity was increased to 18,000,000, The eatcl for

1 €0 years is approximately as follows:

1;’;1 .................. e 10, 000, 000
2 13, 000, 000

* Report of Commissioner of I'ish and Fisberies, 1871-'72, p. 19,
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1L e 11, 000, 000
1874 oeercinnnn .. PR e eeiaaeas 10, 000, 000
1875 oot e ettt it reare e e, 12, 000, 600
1876 et e ittt viee e ieeeee eeeae. 18,000, 0000
4 Cerveereeeas 14, 000, 000

In 1869, Miles Brotbers, of Milford, Coun., are said to have taken
8,000,000 or 10,000,000 of fish ; a season’s catch which has not yet been
exceeded, although their facilities for fishing have been greatly increased.

A correspondent of the American Agriculturist wrote to that paper
in 1873,t that during the season of 1872 the factories between New Lon-
don and Stonington caught 40,800,000 fish, which yielded about 142,000
gallons of oil and 4,080 tons of scrap.

The season of 1877 has been an eminently successful one for the fish-
ermen of Long Island Sound. From Pine Island Mr. Dudley counted
at one time 30 schools of fish. This year, however, the fishing has been
most successful around and outside of Montauk Point.

Gurdon 8. Allyn & Co., with three seines worked from sloops took
in 1877, 13,000,000 of fish, yielding 42,000 gallons of oil.

Luce Brothers, of East Lyme, Conn., with one steamer and nine sloops,
with 48 men, took in 1877, 3,800,000, fish producing 103,200 gallous of oil.

There are eighteen weirs in the harbor of Westbrook, Conn., which
take, according to Capt. J. L. Stokes, about 8,000 shad and 500,000
menhaden each, giving an annual yield of 144,000 shad and 9,000,000
menbaden. This is probably rather an overestimate, The Westbrook
weirs have leaders of 250 to 500 fathoms, and are managed by four men
eacl. The menhaden taken in them are sold to farmers.

The following are the returns of George Stannard & Co.’s pound ab
the mouth of the Connecticnt:

et

Year. Shad. Smallsbad,| Whitefish, | Alewives.
Barrels

1,200 |ecueacnnann. 446, 090
2,032 |..oeeenn... 990, 600 113
1,204 |ocevennn.... 549, 650 pig
4,381 602 771,930 168
4,056 667 1,144, 410 48
9,400 1,635 Giv, 070 12
&, 405 1,998 569, 040 U
7,069 1,320 642, 107 102
g, 801 842 853, 515 12
9,469 1,804 1,113,153 27
8,781 2,212 219, 070 ok

Captain Stokes, with a shore-seine of about 400 fathoms, took during
the season of 1877 about 1,000,000 menhaden, which were chiefly sold
to farmers at $1.25 the thousand.

Mr. Miles, of Milford, Conn., states that there are no fish in the waters
of the western part-of Long Island Sound to be compared in nw

* In 1875 tho steamer was first used by the Quinnipiac Fertilizer Company. -
t American Agriculturist, 1873, vol. xxxii, p. 139,
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With the whitefish, and that so far from being diminished by capture
th,ey appear to be on the increase. The wen in the ewploy of the George
« Miley Company, took 12,000,000 fish in 1873, 10,000,000 jn 1872,
000,000 in 1871, and 8,000,000 in 1870. .
Mr. R, Lillingston, of Stratford, states that the propotionateabundance
of whitefisy 1o any other species is about 1.000 to 1. About 5,000 barrels
are taken eqely year. Fishing has no effect on their pumbers, thongh
Previous to 1874 they were growing scarce close to the shore.

8)

On the coast of New York,

'109- In the eastern district of Long Island, according to Captain

18301, the mossbunkers are, and seem likely to be, the most numerous
SPecies, [Te estimates that the number taken by purse-nets in 1873
was 50,000,000, by other nets 10,000,000. Captain Sisson.

Mr, Joseph D. Parsons, of Springs, Suffolk Couuty, New York, esti-
hates the total cateh of 1877 at 150,000,000 of fish ; 1,150,000 of these

® credits to the 50 pounds and traps.

‘ uring the three wmouths ending June 30, 1872, there were 20,000.600
f nenladen canght in Gardiner’s and Peconic Bays. These fish were
Yendereqd into 14,400 gallons of oil and 1,500 tons of guano, and yielded

80>000. The business of the year it is stated will bo a failure. In 1871

© receipts of the season amounted to $456,000.*

¢w York papers of August, 1872, stated that during the two weeks
bding on the 17th of the month, the waters of Long Island Sonud
s“"Wl,ned with menhaden. One fishing ¢company took 1,300,000, realizing

1 per thousand ; another took 3,000,000, Oue cowpany had rendered
5’00(),000 into oil and guano during the season, not running to its full
Capacity, The price of the fish, formerly 60 cents per hundred, had been
"duced to $1 per thousand ; yet the fishermen asscrted that they could
Make money at tho latter rate if they could sell their whole catch, but
Ouly one-third had been taken by the factories.

Wring 1871 24,520,000 menhaden were taken in tho Eastern Long
Slang Bays. In less than one week, in 1872, six companies took
.1’050,000. The “ Cove Company” was said to have surrounded with
"8 nets 1,000,000 at a time, but through o fault of the nets only 460,000
Yere taken, Ono of the pound nets became so full that the crew could
10t hay) it, and the fish succeeded in breaking it loose from the stakes;
1t wag afterward washed up on the bar. By actual count it contained
Over 800,000. 1In two weeks, in 1872, the scines took over 2,000,600, .

The two steamers and three sloop-yachts of Hawkins Brotlers, James.
Port, . ¥, took in the season of 1877 29,500,000 fish, yielding 82,350
8allons of oj] and 3,275 toms of scrap, about one-half of which was dried
fresh from the presses. '

_The two sloop-yachts of William Y. Fithian & Co., Napeague, N. Y.,

*Publio Ledger, Philadelphia, July 17, 1872.
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seined in 1877 10,500,000 fish, which yiclded 24,000 gallons of oil and
1,300 tons of scrap.

The Sterling Company of Greenport, N. Y., took in 1877, with three
seine-yachts and six lighters, 14,449,000 fish.

The steamers often make wonderful captures. The “ Qambria,” Capt.
Lorenzo Tallman, is, I am informed, one of the most successful, fishing
chiefly outside of Montauk., In 1876 this steamer was brought to the
factory, loaded to the water’s edge, thirty-six days in succession. In
1876 the “ William Spicer ” captured 729,300 fish in five days.

Review of the fisheries of New England since 1875, by Mr. D. T. Church.

110. Mr. D. T. Church, who is recognized to be one of the leading
spirits in the meuhaden fisheries, gives the following estimate of the
success of the fisheries for three years past:

%1875 was a suceessfal year; so was 1876, The year 1877 from New
York to Cape Cod was the best since 1870. North of Cape Cod it was
the worst since 1865. There was plenty of fish but no oil. J. Church
& Co. caught, in 1876, 200,000 barrels and made over 620,000 gallons
of oil. During the year 1877 they caught 183,000 barrels, and only made
little over 300,000 gallonsof 0il. A fish called baracouta drove the men-
haden from their usual feeding-gronnds, and were absent until they (the
baracouta) disappeared ; they then put in an appearance, but too late
for the factories to do much. The first taken during the summer of 1877
in Maine were from the waters of bays and rivers, and they were less
than one-half as fat as they were the year betore, when we took them
10 to 15 miles at sea.

“The fishermen nsually steam square out to sea, and for the last ten
years have found immense beds of them, and apparently inexhaustible
amounts, 3 to 4 miles oft shore, and geuerally after about the middle of
July they get fat. This year the fat sea-fish could not be found at sea.

“About September 10, the baracoutas left and then they suddenly
made their appearance off Portland and vicinity, and at one time the bay
between Cape Elizabeth and Wood Island was packed full of the largest
and fattest fish that was ever seeu on this coast. Our flecet were in the
midst of the schools part of two days. A stormn came on, and after it
was over, they were gone and were not seen afterward. It was about
the 1st of October.”

The baracouta referred to by Mr. Church is doubtless the tunny or
horse-mackerel.

Review of the fisheries of Long Island Sound since 1870, by Mr. G, W.
Miles,

111. Mr. George W. Miles, of Milford, Conn., for fifteen years engaged
in the menbaden fisheries, writes:
“ We caunot perceive any diminution in numbers or quantity, but we
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go flind a great difference at times (and some whole seasons) in size and
uality, .
“Our usual average catch here in Long Island Sound has been about
000,000 ber season, beginning June 1, ending October 1. The past
Season, 1877, our catch was 15,000,000 ; nearly double the catch of pre-
Vious years,

“In 1870 there was a large quantity of large fat-fish in the sound;

€8e fish could be seen occasionally several feet under the surface by
Persong at the mast-head, but could not be seen by the fishermen from

he deck of the vessel except occasionally. Tor some cause, we think

Y were at the Lottom feeding ; they did not appear on the surface
:uﬁicieutly long for the fishermen to catch thew until very late in the

€ason,

“On the 10th day of August we had made only 14 barrels of oil.
Some of our neighbors, having got discouraged, closed their factories,
t:l’i“kiug there would be no catch for the season. At this time the fish .
suddenly made their appearance on the surface, and were caught in
Ereat, abundance. They being unusually fat, yielding from 12 tp 14 gal-
095 of oil per 1,000, we made in the mext six weeks 3,000 barrgls
Prime o),

“In 187172 there was about the usual quantity of fish, yielding from
182006 gallons of oil per 1,000; an average of several years previous to

0,
. “In 1873 there were immense numbers of small fish from one to two

ches long appeared on the surface in the month of September; thou-

Saudy of shoals could be seen at a time and great numbers in each shoal;
€86 appeared to take possession of all the waters for the remainder of
at season,

“In 1874 these small fish appeared again late in the season and were

Out double the size they were in 1873,

“In 1875 they appeared again much earlier; and in 1876 they came
D aboyt the 1st of June, having increased in size and numbers; appar-
“utly they occupied the whole waters of the sound, so much so, the
Arger fish that frequented these waters were actually crowded out of
the 8ound, or left for other waters, and remained off Block Island, &}t 5ea,

© femainder of the season, and gave up the field to be occupied by

© smaller figh, )

“The result of this abundance of small fish was a complete failure of
the business for the two years 1875 and 1876 in Long Island Sound, the
(4Ctories apg fishing gears having run at great loss.

“In 1877 we provided ourselves with smaller mesh-nets and proceeded

O cateh the smaller fish, which had now attained a size about two thirds

N average here and averaging about one-half pound each. We could
Catey these by using nets of 2§ inches mesh. They were hardly worth
ca‘tching, but the men could not stand another season of light catch,
04 there wag no alternative for them; they must catch these or noth.

’
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ing. There was not much oil in them, averaging 6n1y from 1} to 3 gal-
lons per 1,000, Consequently, those manufacturers who carried on a
large business barely paid their expenses.”

On the coast of New Jersey.

112. At Atlantic City, New Jersey, according to Mr. A. G. Wolf, the
mossbunker is the most numerous fish, About 215 barrels were taken
in 1873 by Adams & Co., and about the same the previous year. The
fishing does not tend to diminish their numbers

At Somers Point, Great Egg Harbor, the mossbunkers are s thou-
sand fold more numerous” than any other species. In 1873, 7,200 barrels
were taken; in 1874, 12,000, Mr. Morris thinks that there is no decrease
from fisheries or any other cause. .

At Cape May, Mr. D. L. Toster writes tbey are more numerous than
any other fish, but are not so plenty as on the eastern coast of New Jer-
sey. As none are caught in this vicinity, the fisheries are not likely to
affect their abuudance, nor are they at any point south of Delaware
Bay.

On the coast of Delaware.

113. About Bombay Hook, Delaware, according to Mr. J. B. Benson,
the oldwifo is the most numerous fish in July and August. At Mispil-
lion River, writes Mr. James II. Bell, ¢“they rank equal to, if they are
not more abundant than, the sea-trout,* and far exceed auy other fish in
number: & thousand busbels of trout are sometimes taken at a haul,
but the mwain fisbing season does not lust over a month, while menhaden
are caught more or less during six monuths of the year. No diminution
is noticeable, and the number seems to be about the sawoe one year with
another. These fish are not sought in this vicinity for any purpose
whatever: they are caught in seines laid for other fish and are left on
the Leach to rot or taken home to feed hogs, or are composted for fertiliz-
ing the soil, for which they are only valuable. The quantity taken
from the water never seews to atfect the supply.”

On the coasts of Maryland and Virginia.

114. In Tangier and Pocomoke Sounds, Maryland, the alewife is the
'most abundant fish. Mr. Lawson thinks that their number is decreasing
from the influence of the fisheries.

At Apateague Island, Accomac County, Virginia, the alewives are
more abundant than any other fishes, and are increasing, aceording to
Mr. J. L. Anderton ; and this is also the case at Cape Heury, in the opin-
ion of Mr. Richardson. .

Mr. H. L. Dudiey informs e that a party of New London manufac-
turers, visiting the Chesapeake in 1866, found menhaden in almost in-
credible quantities. As he expressed it, “they were so thick that for

e

* Cynoscion carolinensis.
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25_miles along the shore there was a solid flip-flap of the northward-
SWiming fish,” QOne enthusiastic member of the party jumped into the
Water and with a dip-net threw bushels of fish upon the beach.

On the coast of North Carolina.

115, Mr. Manning writes that at Edenton, North Carolina, these fish
are very few,

Accor ding to Messrs, Jennett and Simpson the fat-back is by far the
oSt numerous species on the coast of North Carolina. Mr. Simpson

Writes: «Heretofore the fat-back has been only about one-third more
:ﬁ’“ﬂdant than any other species, but I have seen twice as many during
ef

shery season of 1873 as I ever saw of any other species on our coast.
€y are on the increase, and not even their wholesale destruction by
® bluefish geems to affect their abundance. About fifty barrels were
Detted in 1873 ot Cape Hatteras. In 1877, in Cape Dare County, about
barrels,”
AL Beauforr,,” writes Mr. A. C. Davis, “tke menhaden are moro
aDungyyg, than any other species and are increasing; and so it is at
ody’s Island, North Carolina, where 50,000 barrels were taken in 1868,
® fishery having sinee been discontinued. About 500 barrels \ere
aken in 1877, They are used only for fertilizing purposes.”
Mr, Simpson describes their abundance at Cape Hatteras in 1874 in
86 words: *During the past season the fisherinen provided them-
Selves wity seines and boats in time to meet the first run of the blue-
8. Tye seines wers made of cotton marlin and were about 100 yards
loug, 23-inch mesh, and from 40 to 50 meshes deep. The bluefish
Made their first appearance on the coast from the north. The menhaden
Passed about three days in advance of the bluefish. I do not think I
Sver saw 80 many of this species at any ong otler time, or at any one
0 1€r season, Trom the balcony of the light-house at least 25 schools
Might have been seen lying along the coast, both north and south of the
capg. Each school seemed to cover many hundred yards of surface and
to be moving south at the rate of from four to five miles an hour. This
“Obtinued, and school after school followed, for ten days, before the
pearance of the bluefish; and when the bluefish did appear there
“emed 1o e more of the menbaden with them than had passed the
Statioy during the three previous days. Hundreds of barrels, I think,
ere washed ashore and were driven so closo by the bluefish that they
Ad not ghe power to resist the surf, which was quite rough or heavy,
aud they were consequently thrown ashore upon the beach. Only a
Yery smag) quantity of these fish were saved, as the fishermen give their
tention more particularly to bluefish, but some of them were saved
aud galteq down, when they were sold to a good advantage. Some sold
?s Ligh (in trade) as to bring ten bushels of corn, equal to $7 in currency,
Or“(me common fish-barrel of the menhaden.,
It Lias been generally thought by old experienced fishermen here,
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that the bluefish drive the fatback south in winter, but I have learned
differently during the past season from personal observation, which the
following fact strongly attests. The menhaden came three days in ad-
vance of the bluefish, and entered the sound at all the principal inlets,
and made their way directly for the fresh-water rivers, They could be
seen as numerous in the sonnd heading north as they were in the sea
heading south. Furthermore, by a letter from a gentleman of Ply-
mouth, N. C., I learn that they passed that place, eight miles above the
mouth of the Roanoke, in five days after passing this station; aund, by
another letter from Windsor, 38 to 40 miles above the entrance, I hear
that they arrived there as early as thé 18th of December. Thus it may
be readily seeu that the bluefish are not the cause of the fatback com-
ing south. 1 would sooner think that the fatback caused the biuefish
to come south in winter, as they generally follow in the sea, and among
the last of the run of fatback.

“Last year there were not so many of the menhaden, but there were
millions of young spot about two years old; but, however, this winter
there was not a spot to be seen.”

Dr. H. C. Yarrow found enormous schools of very small menhaden
about Fort Macon, N. C., December 31, 1871,

Dr. Elliott Coues, U. 8. A,, states that they appear in great numbers
about the harbor at Fort Macon, N, C., in spring and sumwer.*

On the coast of Florida.

116. In the Saint Jobn’s River, Florida, the menhaden are more abun-
dant than any other fish, and apparently on the increase. They clog
the shad-nets in the spring.

Summation of evidence.

117. The statements above quoted seem to indicate that the menha-
den is by far the most abundant fish on the eastern coast of the United
States. There is, moreover, no evidence whatever of any decrease in’
their numbers. They are apparently quite as abundant as any species
on the eastern coast of the United States, not even excepting the cod,
herring, and mackerel. There are, however, no data for definite com-
parisou, nor is there any means of determining the ratio of increase or
decrease within a given period of years. Thesame must be said regard-
ing the effects of the wholesale capture going on every year on certain
parts of the coast, for the present perfection of fishing apparatus and
the skill of the fishermen is likely to prevent any apparent diminution
in the yearly returns of the fisheries, even though the species be gradu-
ally approaching extinction. It is quite evident that with the improved
methods now in use a much larger proportion of the fish frequenting
any given body of water may be taken than was formerly possible,

* Notes on the natural bistory of Fort Macon, N, C. <Proc. Pbil, Acadewy of Nat-
ural Sciences, .
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18.—ABUNDANOCE IN TOE FUTURE.
The probability of future decrease.

1%8- There is no evidence of a decrease in the abundance of menhaden
Uring a period of fifteen or more years of fisheries conducted on an im-
Dense seale, It seems, therefore, that no one can reasonably predict &
-“Crease in the future. The movements of marine fishes are capricious
Showe extreme: The onl.y cases in which the fisheries l%ave. been clearly
in 1 to exercls:e a pernicious effect is where the spawning fish are taken
aregreat quantities. It has been clearly determined that the menhaden
lever captured upon their spawning-beds.

F.—FOOD.
19.—Fo0D OF THE MENHADEN.
The opinions of fishermen.

119. Pishermen generally say that the menhaden feed on “Drit” and
n:eed,” “red-seed,” “ cayenne,” or  bony-fish feed.” These are sailors’
es for small floating animals of any kind, such as the minute crus-
%3, mostly entomostracans (ostracoda and copeopoda), which swarmn

© Surface of the North Atlantic and are the favorite food of mackerel,
rring, ang many smaller species. They describe this food as * some-
naltng of a red or green color and about the size of hay-seed,” and very
SWiural}y suppose the menhaden to be feeding upon it when they are
Mming with their heads at the surface. Others think that they “live

. 8uction,” meaning that they feed by drawing through the mouth
ater Containing particles of organic matter, The sturgeons, pipe-fish,
2 _ CYprinidem, all with toothless mouths, are supposed to have this
the “E Others say that they feed upon the jelly-fishes (acalephe),* upon
ang ossy substance ” which clings to the cel-grass (Zostera marinaj,
al a“DO.n the ¢ scum ” or ¢ mucus” which floats on the surface. Perhaps
ac%re right, for most fishes relish changes of diet. At Greenport, N. ?-,
i COrdlﬂg to Mr. W. S. Havens, the slimy coating of the eel-grass (vyhlch
) "}Dosefl of small algem, Spyridia filamentosa, with various species of
p%iy:ll?homa and Ceramium, &c., often clogged with a soft, slimy de-

) i3 known as ¢ bunker-feed.”

Peculiar movements of the menhaden.

120, Captain Lorin g has seen the menhaden in Provincetown Harbor
Eroups of from 20 to 500 gathered among the eel grass in shoal water,
in;ml:niﬂg around and around in circles. He supposed them to be spawn-
Le ‘; Ut it seems quite probable that they were feeding., Mr. Hance

Son states that in Chesapeake Bay the schools break up into small

.
1 haAc&lephm do not have the appesrance of being nutritious food, but the fattest hogs

v : . <
iScoe 8een in Fiorida are those at Mayport, which greedily devour a large species of

Phore Which is cast on the beach in great quantities.

in
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bodies at night, coming in-shore to feed and dispersing into deep water
in the morning. Mr. Simpson states that in spring and summer they
subsist principally upon mud and scum from the surface of the water,
which they obtain by feeding in muddy slues and channels on the ebb;
and grassy rivers and shoals on flood-tide.

The examination of stomach-contents.

121. The examination of the stomachs of a hundred or more menhaden,
just from the water, taken off Portland, Me., in Block Island Sound, ab
the mouth of the Potomac, and in the Saint John’s River, Fla., has failed
to reveal any traces whatever of animal food. Mackerel examined ab
the same time, in Maine, contained numerous specimens of ¢ seed,”
which were mostly a large entomostracan (Irenccus Pattersonii), and
small sbhrimp (Zhysanopoda, 8p.). LEvery menhaden stomach which I
have opened bas been found full of a dark greenish or brownish mud or
silt such as is found near the mouths of rivers and on the Lottom of
still bays and estuaries, When this mud is allowed to stand for a time
in clear water, the latter is slightly tinged with green, indicating the
presence of chlorophyl, perhaps derived from the green alge so com-
mon on muddy bottoms. A microscopic examination by Dr. Emil Bes-
sels brought to light, in addition to the particles of fine mud, a few com-
mon forms of diatoms.*

Inferences from these examinations.

122, Perhaps no decided opinion should be formed without additional
data, but the plain inference seems to be that the food of the menhaden,
in part at least, is the sediment which gathers upou the bottom of stilly
protected bays, which is largely composed of organic matter, and upon
“the vegetation which grows in such water. TUpon what they feed dur-
ing their long sojourn at sea there are no sufficicnt grounds for conjéct-
ure, though it is quite possibly the soft gray ooze and mud which recent
explorations of the depths of the Atlantic have shown to exist at every
depth, and on the numerous protozoans and Bathybius-like saubstances
there flourishing. The peculiar digestive organs of the menhaden weré

described in pa’.ragraph 53.
Professor Verrill on bottom-mud.

123. In remarks upon the characteristics of different deposits of mud,
Professor Verrill writes as follows:

“In some cases, especially in well eheltered localities, where the water
is tolerably pure, the mud may contain large quantities of living and

* “Alarge number of specimens [of menhaden] freshly caught in seines were examined;
and all were found to have their stomachs filled with large quantities of dark mude
They undoubtedly swallow this mud for the sake of the microscopic animal and vege”
table organisms that it contains, Their complicated and capncious digestive appd”
ratus scers well adapted for this crude and bulky food.” (Prof, A, E. Verrill, in Amer
fcan Naturalist, 1871.)
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42“323 :ncro'scopic organisms, both animal and vegetable, and these may
e constltyte morg than one-half of the bulk of the mud, which, in

avors l?lses, is peoul.larly soft .zmd floceulent; such mud is extremely
g e tq many kmd.s of animals that feed pn the miecroscopic organ-
ang atheSE)eclally the bivalve shells, holothurians, and many annelids,
as © ‘menhaden’ among fishes. The last variety of bottom, when it

a substratum of sand or gravel a few inches below the surface, is the

m ind f i '
§ st favorable kind for oysters, which grow very rapidly and become
Ory fat in such places.” *

The evolutions of the schools.

tolx?ithWh.y do tl.xe menhaden, when in deep water, swiu‘) from worning
equ:dﬁ W_lth their mouths at the surface? Perhaps, Wlth their widely
gill-(raked Jaws and tbe complicated straining apparatus formed by their
o ers they are able to gather nutritious food which is floating on
‘serv‘gf:ter.. To be convinced that this is possible, one needs only to ob-
nang hg immense “glicks” of oily matter, often wmiles in extent, rem-
oS of the bloody feasts which bluefish and bonito have made on other
v ;ygelle‘rally the menhaden. An insightinto the habit may be gained
. u?td]mg t‘bo menhaden at the head of New Bedford Harbor, near
to ei(r))uth? of the large. cit.y sewers. Here a school of these fish is said
apmrenvaﬂé}bly found circling around near the surface with open mouths,
rently in the act of feeding.
dtever may be the character of their food, their rapid increase in
Bd oiliness indicates that thereis an abundant supply in our waters.
Ir]- J. Carson Brevoort states that he has seen”menhaden plunging
_ eseg the floating beds of jelly-fishes. He infers that they feed upon
Creatures, thongh lie has not scen the entire act.

The value of menhaden for bait affected by their food.

lllfg iFish tal_:en in Salern Harbor are not considered geod bait. Some-
ecay 0 the food which is there obtained renders them very liable to
ro a‘;an’d however carefully they may be packed in ice the viscera soon
Inep ofa)' A similar phenomenon is well known to the herring fisher-
aryy fthe coast of Norway, where a certain kind of food, presumably
to ((])Fms Of Sma'll mollusks, often eaten by the herring, causes the
Custom €cay, in spite of the utmost precaution in_sa-ltlng. It is the
eral g, of these fishermen to keep these fish alive in the nets for sev.
a silnilfs’ to allow them to “ work off ” this undesirable food. Perhaps
T precaution might be useful to the Salem Harbor fishing gangs.

G.—REPRODUCTION.
20.—~STUDIES OF THE PARENT FISH,

siZe a

&mo

126 ' Dissections of Connecticut fish.
fish 1; Of the breeding habits of the menhaden, like those of the blue-
\’Mite is known. Hunpdreds of specimens have been ox-
American Naturalist, 1871, '
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amiped in the north by the naturalists of the Fish Commission, between
the months of June and November, and in the south in March and
April, without in a single instance discovering matured spawn, 80 it may
be regarded as a demonstrated fact that the species does not breed upon
the coast of New England and New York. A large number dissected
by me at Noaulk, Coun., in July and August, 1874, had the ovaries and
spermaries partially developed, but still far from maturity, and it seemed
probable that three or four months would pass before spawniog time.

Others examined at Pine Island, Groton, Conn., October 30, 1877,
bad the ova more mature, but at least six weeks or two months from
perfection, as nearly as I could estimate. The fish then examined were
taken in the last runs of the fall, and were supposed to be the Maine
schools on their southward migration.

Dissections of Maine fish.

127. Boardman and others state that in the last week in September
fish taken in Boothbay bad spawn and milt so slightly developed that
only persons accustomed to the examination of such subjects could dis-
tinguish the sexes.*

The number of eggs in immalure orarics.

128. Hon. 8. L. Goodale took the ovarices from a large number of men-
haden at Boothbay, September 14, 1876, three to five days-before their
antumnal departure from the coast. Twelve hundred fishes were ex-
amined, and only three wero found to contain ovaries which approached

* The following letter by Mr. Atkins was received while this report was being

printed:
“Bucksrort, MAINE, June 4, 1878.

“DraAR Sir: I have discovered something about menhaden which is new to me.

% A short time ago a fisherman sent meo a menhaden caught in Verona, an adjoining
town to Bucksport, which turned out to be a male adult, with well developed sperma-
ries, weighing £ ounce, the whole fish weighing 11} ounces; 10 inches long. To-day
1 have another specimen, also taken in Verona, which turps out to be a female, 11
inches long, with fully developed ovaries, which I have not yet weighed, but which
contain eggs a little more than balf a millimeter in diameter. I should think they
would count out 200,000 or more.

% Another Verona fisherman, Mr. Dudley Abbott, says that last year ho slivered a lot
of menhaden, and should judge that one-third or one-half of them contained spawn;
previous to last year he had seen menhadon with spawn accasionally, but not often he
thought ; continued to find some such till August last year.

“Mr. Harrison Hoath, who sent me the fémale before me, told me yesterday that be
had observed these ‘pogies’ with spawn for three yoars past, but did not recolleot
seeing them botore ; thought they were plentiest last year.

“You will rocollect that I stated to you some monthe ago that the emolt fishermet
reported that last full they canght considerable numbers of young menhaden of variou8
gizes—small at first and o good deal larger the first of winter—and that it was qnit®
uncommou for 80 many of them to be taken.

% It theso facts are sufficiently interesting, I will endeavor to follow the matter up-

#Very truly, yours,
“C, G. ATKINS.”
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n}izumﬁﬂ These ovaries are deposited in the United States National
timq(tmm {Cat. No. 16946). I examinc.d the_ripest.ot' them in order .to es-
17 - ((: th}ﬂ pumber of ova. The ovaries with their membranes weighed
401‘“ ‘ !pllllgmms, or 271.140 grains (0.62 ounce), A portion weighing
:0 Willigrams was detached. This was found to contain approzimately
t:l?tzva’ giving to each an average weight of one milligramn and eight-
S. The estimated total number of ova is 9,760, or in round num-
n:r§ 19,009, which is close enough for all probable necessities. There is
a lfld}catlou of the sizc of fish from which the ovaries wero taken. I
ITI nformed lyy Mr. Milner and Dr. Bean that in the shad and white-
1:1}; the m.lmbex' of cggs varies with the weight of' the‘ parent. In the,
auder SDCC'les a wother fish of one pound weight will yield QQ,OOO 0ggS,
atio OD(? of twice that weight double the number of eggs. This enumer-
W of the menbaden eggs werely serves to show that, comparatively,
® 8peeies is not exceedingly prolific.

am not aware that the number of ova in the ovary of the menhaden
33 ever before been accurately determined. Mr. Joseph D. Parsons,
COUISDPings, Suffolk County, New York, writes that 70,000 have Leen
¥ ited.  Mr, Walter Wells, of Portland, Me., states that he bas sowe-
. :ll‘? heard of two millions having been counted, Several writerb: bave
o ¥ expatiated on the immense fecundity of the menhaden. This has

¥t been established. :

No mature ova have been observed.

evilgg' From Maine to Flori.da there can be found very little saLisfactory
as bnce that spawn fully ripe has been seen, or that spawn or milt ever
e‘en observed to run from the fish when handled after capture..
Rivefl'mstruct.ive circumstance is mentioned by Mr. Bell, of Mispillic‘)n
a[)pel’ Delaware Bay, who states that after th.e last of these ﬁ_sh had dis-
roma(l;ed from those waters, about the 7th of November, 1§74, the bay
ape May to Cape Henlopen and eighteen miles above its mouth
o Crowded with the largest menbaden ever seen on the coast, many
€n equaling a medimm-sized shad, and nearly three-fourths of them
Bant with lurge and nearly matured roe. They had been driven in
er; 0, b'lueﬁsh which destroyed and pursued them ashore in vast num-
folln.d Sixty hours after the arrival of the menhaden not one was to be
» 01 the coast,.
According to Captain Atwood, of Provincotown, some menhaden
Le:’: gt that place in December had mature spawn.® Tle suggests that
e\ sh, which were very few in number, may have been detaived in
Crecks by accident. :

)\
lleg

. A statement by Mr. Atlins. ‘
3 .
elx °0j Boardman and Atkins, apparently quoting from Mr. George B.
~'Miston, state that off the coast of Virgiuia, about Christmas, the

7' Proceedings of the Boston Society of Natural History, vol. x, p. 67.
b
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females can boe readily distinguished by the distension of the abdomen;
both sexes are so ripe that eggs and milt can.Dbe easily pressed from
them. In Chesapeake Bay, in early spring, just after the advent of the
adult fish, great schools of the young are seen, thonght to be one and &
"half or two inches long. These littlo ones huddle together in dense
schools, preyed upon by shovel-nosed sharks and other encinies. They
are bound, so far as can be scen, in no particular direction, and are not
supposed to come further north, but to pass the summer there and leave
in the fall greatly increased in size. The color of these young fish, when
seen in mass, is black, instead of red, which is the color of a school of
adults when seen beneath the surface., These statements are not au-
thenticated by the nama of the observer, and must be received with

caution. ’
21.—STUDIES OF TIIE YOUNG TFISIL

The young fish in Southern New England.

131. Young fish from four to six inches long malke their appearance
in vast numbers a few wecks after the arrival of the adult fish, So
extensive are the schools that experienced fishermen are sometimes de-
-ogived, mistaking them for schools of large fish, and malke every prepa-
zation for setting their nets. These little fish play up into the shallow
coves atd the brackish water at the mouths of rivers and become an
easy prey to small bluefish, cels, flatfish, and other smail fishes,

Youngmenhadenseldom round Cape Cod, though they are not uncom-
mon in Provincetown Harbor in September, where the fishermen cateh
.them indip-netsforbait. They haveneverbeen seenon the coastgf Maine.
Mr. Dodgo states that they are occasionally seen in coves near Marble
bead, Mass., and Mr. Babson has seen schools of balf-grown fish at rare
intervals about Cape Ann. In the museum of the Peabody Academy
of Sciences, at Salem, is a bottle containing specimens about three iuches
long taken in Salem ITarbor. South of Cape Cod, as far as Cape Hat-
teras, they swarm in the waters in late summer and autumn, and in the
Saint John’s River, Florida, the creeks and coves are alive with them
in summer and early autumn. In the harbor of Beaufort, S. C., they
are said to occur in December. .

These schools of small fish, some of them little over an inch in lengthy
suddenly make their appearance in the bays of the Vineyard and Fish
er’s Island Sounds abouat the middle of August. It may be regarded a8
-eertain that-they are not hatched from the eggs in these localities, be:
cause for several seasons the ground bas been thoroughly explored daily
for two months beforo the appearanee of these fish witbout finding 2
trace of fish of smaller size.

Locomotive powers of the young menhaden,

-132. Tt has been suggested that young menhaden, less than two inches
‘in length, cannot bo-thought to havé traveled from the Virginia coasty®
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f}lst“'nce of three hundred miles, nor even fifty miles, and from this it is
‘\rg“ed that some of the species must spawn not far from the Vineyard

ound. It is not impossible that this conclusion may be true, still tho
DT(*fnises ara hardly suflicient. The young menhaden at the time of
thejr first, appearance on the southern coast of Massachusetts are strong
and active, and apparently fully developed in bone and muscle. Thero
18 10 apparent reason why they might not make long journeys.

22.—INFERENCES AS TO TIME AND PLACE OF SPAWNING.

The testimony of young and parcent fish.

133, Certain inferences may perhaps be drawn from the facts men-
tioneq above. The menbaden taken in summer and early antumn on
¢ coast of New Fogland show ovaries and spermaries in aa unde-
ve"‘)l‘ed state, but evidently slowly approaching maturity, while others
acCl(lently delayed in Cape Cod Bay and Delaware Bay show in Novem-’
e spawn nearly ripe and in December ova quite mature. In Cetober
the Southward migration begins, and by the 1st of December they have
‘?Sel'ted the coasts of the Northern and Middle States. These schools
‘Vlllter, in part, on the eoast of North Carolina, where they arrive in large
Nambers fpom the last of November to the middle of December, and ave
‘}150 found throughout the winter on tho coast of Florida. The young
sy from one to three inches in length and upward, are common
hl'oughouu the summer on the southern coasts, and those of a larger
STOWEh, from five to cight inches, ocenr in late sumrier and autumn on
. “'B. Coast of Southern New England south of Cape Cod. Theve is no
S\atlsﬁmtory evidence that spuwning takes placo in the rivers of the
Outhern States. Will not these considerations warrant the hypothesis
eg;‘:tth‘e bremling‘grom.xds of the menhaden‘ aro on shoals alupg the
Sty from North Carolina, and perhaps Florida, northward‘as far per-
DS as Virginia or Now Jevsey ¥ This idea was first advanced by
Aptain Atwood and las received the sanction of Messrs. Goodale and
king,
The opinions of fishermem

h134- The majority of intelligent fishermen in the North seem to believe
at the menhaden is a winter spawner, breeding in Southern waters,
gk some, arguing from the presence of small fish in auturon, advance
wl?“l;lea that they spawn in Long‘ Island Sound and Ifn-rl‘ngjmseﬁf- Bay,
oug '0§llel‘s still ‘thmk it probable that there are two spawning scasons,
at the north in the summer and another in the winter at the south.
the*tvl(:' bcel? assured by sev‘eml ‘(ishermon .tlm.t when seining m?nha-den
Cargi {We found a mass of their spawn, tw.o or three feet in diameter,
i, te( in the ceuter f’t th(? school, aud the 1(]0‘.% was ad 'z;mced that the
o by :‘t"lflllzplorted and in this way cared for their eggs until they should
dtched, ‘

bave haq the opportunity of examining one of theso supposed
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masses of menhaden spawn, which proved to be a cluster of squid
{Loligo Pealii) eggs, aud it is probable that these singular objects have
given rise to all similar stories. '

A claim that menhaden spawn in Southern rivers.

135. The young menbaden which frequent {he coasts north of the
Carolinas are usually four or five inches in length, and there is no record
of their having been seen of a less size than three inches, and these are
probably the fish hatched from the eggs during the winter, which, in
obedience to the migratory instinet, move northward along the coast.
Tho movements of the schools of young resemble in every respect
those of the grown fish, and they approach the shore from deep water
by the same routes. At Cape Hatteras, according to Mr. Simpson, the
young fish {rom ome inch npward are seen throughout the sumer,
which points clearly to a proximityto the spawning-ground at that
poiut. In the Suint Jobn’s River they are found two inches in length.
It is the opinion of Mr. Kemps that many of the menbaden spawn in
the river, and be is positive that he bas seen spawn rouning from the
fish taken in tho early part of the year. The presence of the young fish
in the wuters, however, does not necessarily point to that counclusion,
as ho very naturally supposes it to do,

Mr. Simpsou believes them to spawn in the Neuse River, but this is
not proven tv be a true supposition,

Criticism of a statement by Professor Hind.

136. Iu this connection I must call attention to a misapprebension on
the part of my friend Professor Hind, who, basing his conclusions upon
some uneollated retarns in Professor Baird’s fivst report, states that the
spawning period of the menhaden is in the spring, at which time it ap-
pears (o come from its winter home in the deeper waters off the coast
to the shores, at dates corresponding to those of others whose move-
ments are governed by temperatures.*  Aud again he states, without
citing any authority, that “following the law which govern fish lite, its
mode of spawuning resembles that of the typical herring” This may or
may vob be true, No one knows, '

23, —TIIE FEASIBILITY OF ARTIFICIAL CULTURE.
A elaim that menhaden may be acclimated in Northern wcaters.

137. In a report to the minister of marine and fisheries, Mr. J. G.
Whiteaves rewarks: “It would perhaps be desirable to try and acciimna-
tize mennaden in British waters. All that would be necessary would
be to semd a vessel or two, each provided with well-room, to the United
States, aud liberate the meuhaden thence procured at the mouth of any
of the New DBrunswick or Nova Scotig rivers, such as Saint Audr(i'l’f

* Tho efivet of the fishery clauses of the Treaty of Washington, &e., 1877, p. 73.
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Bay ’ L’Etang, Lepreaux, or Musquash, in New Brunswick, or Saint

72TY’s Bay and its tributaries, or Tusket River, in Nova Scotia.”*
R his report for 1873, Mr. Peter Mitchell, minister of marine and
ots' em'es, announces that he intends to suggest the artificial production
b?-‘b for the deep-sea fisheries on some part of the coast of Nova
acolma,‘ and to devote attention especially to the growth of the menhaden
1@ other bait-fishes of that class.t
mii-me “Case of Her Majesty’s Government,” before the Halifax Cowm-
Slon (see below in paragraph 219), the claim is made that “(he nien-
0:‘1%11 bait itself can be bred and restored to places in the Bay of Fuudy
. 1@ coast of Nova Scotia, where it existed up to the time of its exter-
Winatigy »
anym’ regard to these claims it can only be said that thc)‘v are untrue
. Ubsound. Noone having the slightest acquaintance with the prin-

:;ﬁles of fish culture would entertain the idea of the feasibility of such
Sleg, '

IO —ENEMIES AND FATALITIES.
24, —DISEASES.

Nortality in the Merrimac River.

Vali)gs& Capt. Moses Pettingell tells me that great mort‘nlity often pre-
187 among tbe menhaden at the moath of the Merrimae River. In
an tlhe den(.l .ﬁsh were l{eflpefl npon the shore to a depth of two feet-,'
Moy -he. munieipal authorities of Newburyport expel?ded a 1-.u-g.e sum of
om ©¥-in carting them away. The fish seem to die in great pain; they

ed? first to the surface, then, after a severe flurry, die. They sink im-

lately to the bottom, but float at the surface after a day or two.

18 stated that the same mortality prevailed forty years ago as now
%0g the mendaden in the Merrimac. They covered the shores,
‘[“,t@d t;hg air, and were taken away by the farmers as dressing for land.
arg 28 noticed that the fish would come to the surface, spin around and -

UNd, and then turn over on the back and die.i These strangoe deaths
Yery probably caused by the presence of some internal parasite.

tai

25.~DPARASITES OF THE MENHADEN,
The crustacean, Cymothoa pragustator.

la:]?;O. Some of the parasites which infest the menhaden are partica-

J Curions and interesting.
out}? Dame “bug-fish,” commonly applied t.o' the menhaden in ths
“ru States, has reference to a Jarge parasitic crustacean frequently

Q. llomee
of tE'X‘h Anpual Report of tbe Department of Marine and Iisheries, 1874, appendices
F’:"rﬁsheries branch, p. 196.
Hth Annng) Report, &e., p. 66.

Stringfielq Ropublican, August 21, 1871,
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found in the mouth of this fish. This parasite appears to have beed
first described Ly Latrobe, who proposed for it the name Oniscus pre
gustator* Say subsequently referred it to the genus, Cymothoa.t 1t is
kuown to the fishermen as the “bug,” “fish-louse,” or ¢ crab-louse,” and
belongs to the order of Isopoda or equal-footed crustaceans, familiar
examples of which are the whale-lice (Cyamus cefi, &e.) and the boring
shrimps (Limnoria lignorum) which riddle so completely the planks of
ships and otber submerged timbers, or, better still, tho ¢ wood-lice,"
“gaw-bugs,” or “pill-bugs” to be found in any old cellar or wall and
under stones and logs which have lain for a time on damp ground.
Verrill and Swithi give twenty-three marine species for the coast of
Southern New Eugland, Most of these inhabit the rocky shores, cling:
ing to the roots and branches of rock-weed or erawling amoug the rocks
near Ligh-water mark. Three are parasitic, one upou the bluefish, oue
upon the orange filefish ; a third was found by Professor Leidy in the
gill cavity of a hermitecrab (Gelusimus pugilator), Cymothoa pregustator$

resembles in its shape a lurge “ pill-bug,” the females reaching the length
~ of two inches, the males somewhat smaller; they are provided with seven
pairs of legs, with elaws sharply pointed and adapted for elinging to their
protector ; their color is dirty white, The females carry their eggs in @
large pouch on the under side of the body, formed by « scries of large
sealy plates, where they are retained until the young are hatched and
large enough to care for themselves, The Cymothoa is not in any trné
senseof the word a parasite, drawing nourishment from the fish to which
it attaches itself’; it is commensal, stealing shelter and transportation,
but not subsistence, and Latrobe was very happy in his selection of &
specific cawe, for a Roman prazgustator was a foretaster, a cap-beaver, ono
who tasted the meats and drinks hefore they were served on the table
of a prinee. Clinging with its hool-like claws to the roof of the men-
haden’s mouth, its back downward, its mwouth in close proximity to the
front of the fish’s upper -jaw, it is in o very fuvorable location to take
toll from every mouthful of food which passes into thebrevoortian throat-
1t may change its quarters at will, and when the fish is dead frequently
relaxes its grasp and erawls out of the mouth. Latrobe writes: ¢ I have
sometimes succeeded in taking out the insect in o brisk and lively state,
but as soon as he was set free he immediately scrambled back into the
moulh of the fish and resumed lis positio‘n.” The preseuce of so bulky
a guest must greatly inconvenience the menhaden. T have taken from
the mouth of a fish nine inches long two of these crustaceans, a mal®
three-fourths of an inch long, and a female measuring au inch and three”

Benjumin Henry Latrobe, . A. P. 8. Iransactions of the American Dhilosophical So-
ciety held at Philadelphia, for promoting useful knowledge. Vol. V., 1802, . 77, pk 1

t Journal of the Aeademy of Natural Sciences of Philadolphia, Vol. 1., part 1, 1810
. 305.

$ Report ef the Conunissioner of Fish and Fisheries for 187172, p, 567,

¢ See plate X. '
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d0arters, the vertieal diameter of whose body, with distended egg-pouch,
W45 a half.inep ; this pair of lodgers completely filled the mouth of the
'S, and must have incommoded Lhim in theact of feeding. Aside from in-
“Ouveniencey of this nature, the presence of the parasite does not appear
10 affect the well being of the fish, those whose mouths are tenanted
Seeming a4 blump and bealthy as those having apartments to lot.
out Seventy per cent., of the meshaden from the Potomac examined
°Y me ip November, 1874, had the Cymothoa in their mouths, and even
3 largep proportion of those in the Saint Johun’s, in April, 1875. Say
States thyt o large number of those in the Delaware were thus infested,
m.]d Mr. 1, ¢, Goode writes that this is the case in the Saint John’s
River, Florida, fThe thirty-first question of the *Menhaden Circular?
“Ssueq by the Commissioner of Tisheries was inteuded to draw ont in-
101'mation on this point, and, from the statements of correspondm?s, in
rebly to this query, wo may quite definitely conelude that this parasite of
'® Menhadey g uz’;knowu in porthern waters. Mr. A, G. W.olf, kf:eper
. bsecum light, New Jersey, writes that a “bug? is sometimes fonud
€ roof of the mossbunker’s mouth, and almost every correspondent
from localities soath of that point notices its occurrence. On the other
l Tan 1 it has never been observed in the waters of New Eugland aud
poY York, T have examined many specimens from Long Island and
lockg Island Sounds without finding it, and Prof, 8. I. Smith tells me

thag his searel for it in the vicinity of Great Egg Harbor, New Jersey,
Wag Cqually unsuccessful, In Chesapeake Bay and the Potomac, in the

Sa%are River and Bay, iu the inlets of North Caroliva, and the Saint
Johms River, Tlorida, it is well known as the companion of the alewife
o fat-bacy, ’ :

(J?apt" Robert IT. Tulbert, in the latter part of May or early in June,
Vhile Seining mackerel from the Ellen M. Adams, of (loncester, near
>ock Islang, took, with tlhic mackerel, about a barrel of large menhaden,
108t o which had the parasite in their mouths. At this time most of
quet me.“h"‘deu had gone farther north. The later a school comes iu, the

TR b ruyy to the northward, says Captain Hulbert.

Tuferences to be drawn Jrom the presence of this parasite.

140, 1
I)aui()no
Uho

L 1S not known whether Cymothoa preegustator is a constant com-
Fthe menhaden, accompanyingit iu its migrations and dependent
¢ for existenee, or whether it simply seeks shelter in the mo.uth of

®fish ag 4 particular season of the year. Isitnot 1>0881b}0 that it may
(o Jree duriug a part of its life, secking shelter perbaps during the breed-
n Sei}son? Latrobe found it parasitic in March ; my observations were
fadg ) November, It is very important that the chasin Letween these
:‘ates shoul( 1e bridlged, for whatever the trath may be, it will throw
ek Yy, apon the migrations of the menhaden. If it be a constant
Darasne’ the presumption will be thiat tiie scliools of fish which frequer{c

© shores of the Southern States, duriug the snwmer, do not in their
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winter migration come in contaet with the schools from the north, other-
wiso the parasites would npaturally be comwmunicated. - If it inbabits
the mouths of the fish only while they remain insbore, and has there-
fore a fixed faunal relation to certain parts of the coast, it may be con-
ciyded that the menhaden of particular schools are like, the anadromous
fishes, restricted to particular portions of the coast, and that those
schools which enter the southern inlets in spring do not proceed farther
north in their migration, but remain in those localities throughout the
season. Still other conclusions may be forced upon the investigator:
it may be that the adunlt Cymothoa never quits its position in the mouth
of the fish, and that the young only swim about in seareh of unoccupied
quarters, and in this case it nced not necessarily follow that the parasite
would be communicated by southern to northern fish if they were to find
their winter homes in the same waters. The study of this curious para-
site and its habits will at any rate prove interesting and instructive.™

" Other parasites.

141. The menhaden seems remarkably free from other parasites, and
especially from intestinal worms, not one of which has been met with in
numerous ' dissections. Leeches are occasionally found upon the gills,
and there are one or more species of lernmans. Mr. Hance Lawson, of
Orisfield, Md. refers to one of these, saying that “thereis a five: plonged
insect somctlmei found on the tail which makes a sore and which we
call grappling”—a name doubtless referring to its shape, which might
call to mind a grappling-iron ; several other correspondents refer to a
parasite which is unmistakably a lernman.

I know of only one described species of crustacean parasitic upon the
species, and this is found also upon the alewife. It is the Lernconema
radiate (Lesueur) Stp. and Ltk., first described in 1828, It is found
figured in tle first report of the United States Commissioner of l‘lSh-
eries, plate VII, I'ig. 30,,and below, plate X.

26,.—PREDACEOUS FOES.
Whales and dolphins.

142. Man, with his instruments for wholesale destraction, takes six
or seven hundred millions of these fish annually, but he is only one of
its many enemies, Whales follow the schools and consumo them in
great numbers. Mr. E B Phillips states that fin-back and hump-back
whales always appear iu Massachusetts Bay when the menhaden come.
According to Capt. John Grant, keeper of the light-house on Matinicus
Rock, Maine, “ The whale rises beneath them as they play upon the
surface and, with extended jaws, forces himself up through the school
with such speed as to project his body half out of water, closmn his
iaws over Jarge qmnmtles of fish as he falls heavily back,”

*This paragrapl was written two years before paragraphs 84-9l.
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© Mitehill remarks : ¢ The whalemen say he is the favorite food of the

great bone-whale or Balwna mysticetus. This creature, opening his

mouth amig 5 school of menhaden, receives into its cavity the amount

Ot some hogsheads of menbaden at a gulp. These pass one by one
ead foremogt down his narrow gullet ; and eye-wituesses have assured

e that op cutting up whales after death great quantitics of menhaden

1’;“1 been discovered thus regularly disposed in the stomach and intes-
fieg 7% '

I lave seen fin-back whales apparently feeding in this way at the
astern enq of Loug Island Sound. Schools of dolphins and porpoises
Ollow the wenhaden, consuming them in immense numbers, and seals
ArC said to he amon g their persecators.

Mr, Dudley informs me that in 1877 the fish left the sound on the 12th
October; on the 19th enormous quantities were driven back by a
School of 30 or 40 whales which the fishermen saw playing off shore.

Sharks.

143, Sharks prey largely upon the menhaden. Capt. B. II. Sisson
fls Seen 100 taken from the stomach of one shark. Mr. D. T. Church
‘g‘xves an aceount of the destructiou of a school off Seaconnet, R. I,
The.V were lying,” be writes, ¢ apparently undisturbed, when a school
O sharkg appeared among them., The havoe was fearful. One gang
of ﬁshermen had their seine in the water at the time, :mq they com-
Pletely destroyed it; they were so ugly that they would seize the end
a0 oar as if it were a fish.”
Ar. g, g, Taylor, of Newport, R, I., gives an amusing accouut of the
Abigs of the thresher shark (Alopias vulpes): ¢ The heaviest shark weo
Y6 around here is the thresher shark; they feed on mevhaden. 1saw
thresher shark kill with his tail, which was nearly eight feet long, half
@ bushg] of menhaden at one blow, and then he picked them up off the
":’ater, They come up tail first, and give about two slams, and it is
800d-Ly, Johu, to about half a bushel of menbaden.”t This story

: ould be taken cum grano salis, but still may -contain a few grains of
Tutg,

of

The horned dog-fish (Squalus americanus) and the smooth dog-fish
(M"S‘G(us leois), tho smallest representatives n our waters of the shark
fam"-‘f’ doubtless do more injury than their larger brethren by reason
eir great abundance. Tho former are so voracious that when they
Make their appearance all other fishes aro driven away, When tho
0g-fish “strike on,” an experienced fisherman always pulls in his lines
% his nets and abandons his worl.

Other Jishes.

144, All the large carnivorous fishes prey on the menhaden. The
Orse-mackerel or tnnny (Orcynus thynnus) is one of the most destruc-

* Trans, N. Y, Lit. and Phil. Soc., 1, 1815, 433,
tRoport of Commissioner of Fish and Fisheries, 1871-'72, p. 28.
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tive in certain localities. ¢TI have often,” writes Mr. George R. Allen,
of Brooklin, Me., “observed these pests, with the most imaginable

I indignation, in their destruction of these fish, and watched their autics

\ | from the masthead of my vessel, roshing and thrashing like demons

¥

among a school of fish, darting with almost lightoing swiftness through
them, seattering them in every direction, and throwing hundreds into
the air with their tails” This is doubtless the barracoutar spoken of

tby Maine fishermen.

Boardman and Atkins accuse the pollock (Pollachius carbonarius) and
the whiting or silver hake (Merlucius Uilinearis) of much damage done.
In reference to the latter they write: ¢ It is known to pursue both herring
and menbaden, The former it devours in great pumbers, and at Grand
Manan a great many ¢f the smaller ones are sometimes caught in the
herring-uets. In Bluchill Bay,in Kennebee River, and doubtless in other
places, it is caught in the weirs, and the Brooklin fishermen’ often take
it in their seines with menbaden.  Its teeth are rather long and remark-
ably sharp, and they are charged with wounding a good many menhaden
which are afterward caught with their sides and backs lacerated asif in
that way. *

The striped bass (Iwccus hncatus) is destructive, and so is the sque-
teague or weakfisli (Cynoscion regalis) and its southern representative, the
spotted squcteague or so-called “ sea trout” (Cynoscion carolinensis,t)

. I have found a wenbaden & foot in length in the btom.u,h o[ a sque-

teague. ~

In the southern rivers the gar-fish (Lepidosteus osscus), the “trout”
(Micropterus wigricans), and the cat-fishes (Silurida) with the tarpum,
(Megalops thrissoides), are said to be its worst onemies. I have fotind
menbaden to be the only thing in the stomachs of specimens of the latter
species, taken on the northern coast in summer, and it is probable that

- these were attracted from their usual baunts in pursuit of their favorite

food. The sword-fish (Xiphias gladius) destroys many, rushing through
the masses of fish, striking right and left with its powerful weapons.
From examination of their stomachs it would appear that the bayonet-
fish ( Tetrapturus albidus) also feeds extensively upon them. The codfish
is said to cat wany of them, and this seems quite probable, for these
fish bite freely at o menhaden bait.

The bluefisk and the bonito,

145, The bluefish (Pomatomus saltatriz) with the bonito (Pelamys
sarda) are, however, their most destructive enemies, not even excepting
man, Mr. Sjmpson, exawmining a great wany of the bluefish caught on
the North Carolina coast in the summer of 1874, found from one to three
¢ fatbacks” in tho stomach of each, These corsairs of the sea, not con-
tent with what they cat, which is of itself an cnormons quantity, rush

*Qp. cit., . 1.
t A southern correspondent speaks of finding ¢ight menhaden in the stomach of oné
sea tront. )
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Tavenously through the closely crowded schools, cutting and tearing

the living fiq), as they go, and leaving in their wake the mangled frag-
ments.  Praces of the carnage remain for weeks in the great “slicks”
of oil 5o ctommounly scen on smooth water during the summer scason,

Menhaden driven ashore.

146, Ty terrified fish fly in every direction, and are often driven \
a.Shore in great numbers. Mr. Church states that the bluefish some- 1
times come into Massachusetts and Narragansett Bays in such force as ’;
to tompletely exterminate the menhaden, driving them ashore iu great ;
Dumbers, : !

Mr, g

ames H. Bell, keeper of Mispillion River Light, Delaware Bay,
Wl'it(;

S that about November 7 , 1874, the sbores of the bay fremn Lowes
b to Mispillion River were lined with dead fish, bitten to death by the
.hmﬁsh, or snapping mackerel as it is there called. Many of the dead
fisly Were without tails, and all were more or less mutilated. Many
Other cyges may be mentioned where the fish were thus floated ashore,
« ¥ whether their deatl is to be traced to the persecutions of the blue-

Shor to some epidemie prevailing at the time can never be certainly .
ll()wu]

M, David P, Loring, keeper of Highland Light, Traro, Mass., has)‘

See hundyeds of barrels of them cumbering tho shore in the western

Darg o Provincetown Hurbor, driven up. by bluefish, and has al:f() seeu)
€10 thrown ashore in numbers at tho mouth of the Merrimae River. i

_About 1856 they were thrown up on the coast of Maine in such quan-)

P

titiog that the people in the vicinity were obliged to bury them as a sani-
ATy measure,
4pt. Joseph Hardy second, light-house keeper at Chatham, Mass.
¢S that in 1832 they drifted ashore on the southeastern point of Cape
%4 1 sueh nnwbers that the inbabitants were summoned to bury them
! Bits, for fear of a pestilence, and that the saws thing occurred a few
ears Jatey,
e, Lillingston, of Stratford, states that large numbers are sometimes,
Washeq up along the coast of Connecticut in September and October,
Me. g, Lillingston, of the same place, has secu thousands dead upon the
Shore, some with “a reddish blotched appearance, others eaten as if by
“ancer. According to Mr. Albert Morris, they foated ashore by tons
U Somerg Point, New Jersey, in October, 1873. .
Ir. Isane D, Robbins, keeper of Hog Island light station, Maryland,
tes that ju August, 1852, ho saw a great many dead ones, about two
Incheg iy length, in-Swangut Creelk, on the Eastern Shore, near the line
Ctweey Ma-r_ﬂaud and Virginia. He attributes their death to the effects
tho warm weather.
According to Mr. Wallace R. Jennctt, they have sometimes drifted
ashore on Cape Hatteras in such abundance that the stench of the de-
COmposing mags was almost unendurable.

Stat
A

in

&ty
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Capt. David Kemps, of Yellow Bluffs, Fla., writes that about the year
1870 the menhaden in the Saint John’s River died iu large numbers and
were washed ashore upon the. banks.

The Newport (R. 1.) Daily News of June 13, 1870, states: ¢ Millions
of fish, principally menkaden, scup, and young shad, have been driven
on to the New Jersey and Long Island shbores the past week., Coves,
rivers, flats, inlets, and ditches have been so full that farmers have gath-
ered them up by the common pitehforks and shovels, carryiog off thou-
sands of cart-loads to manure the land. It is supposed that these schools
of small fry were driven inshore by the bluetish.”

Mr. Phillips has known them driven by the bluefish up the great
rivers of Maine until they died and were washed ashore by thousands.

Captain Spindel on the ravages of the blucfish.

- 147, Capt. Isaiah Spindel, manager of a fish-pound at the eastern ex-
tremity of Buzzard’s Bay, states: “I do not hink ponund-fishing is a
quarter as bad as bluefish for destroying fish. A bluefish will destroy
a thousand fish in a day. When they get into a school of menbaden
you can see a stream of blood as far as you can see, They go into them
and they will destroy the whole school before they let them go. I
think menhaden are more scarce than they used to be. Tley put up
the guano factory here (at Wood’s Holl) on account of menhaden being
so plenty then. 'Twenty five or thirty years ago there were no bluefish,
and meuhaden were plenty. Ounly once in a while were there any blue-
fish there. Tinally the bluefish got so plenty they drove all the wen-
haden out of the bay. There are plenty of menhaden up in the heads
of the harbors; some blunefish will go up and drive them up as far as
they can, but bluefisk dow’t like to go up into fresh water. Squeteague
will swallow menhaden whole, I have seen bluefish and squeteague
throw the food out of their stomachs when eanght. I think the blue-
fish fill their stomachs aud then ewpty them just tor the fun of the thing,
$0 s to catch more fish. I have seen them go into a school of menha-
den and catch some and throw them up again, and then go in again, I
could not swear they throw the stuff up, but I am positive that it is so.
I have seen the fish all chewed up thrown out in the water. They often
bite and swallow a part and leave the rest.”# '

Professor Baird on the destructivencss of the blucfish.

148, Professor Baird, in his well-known and often-quoted estimates of
the amount of food aunually consumed by the bluefish,t states that prob-
ably ten thousand willions of fish, or twenty-five hundred millions of

* Testimony in regard to the prescut condition of tho fisherics, taken in 1871,  <Re-
port of thro United States Commissioner of Ifish and Fisheries, 127172, pp. 68-70,

tNatural History of Important Food-Fishes of the south shore of New Eungland.
IL~The Blucfish (Pomatonus saltatriz, (Liun,) Gill. Roport of United States Commis-
sioner of Fish and Iisheries, 1871-'2, p. 2412,
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3‘;:(111dtsl; daily, or t‘;w‘elve hundred million millions of fish and three hun-

. ousa.ud m'llhons. of pounds {mnuplly, are much. below t-‘he real
tl;’e SGS- This estimate is for the period of four months in the middle of
culatplnmer and fall, and for the coast of New England only. The cal-

lueﬁl(»)lu allows ‘ten fish, or two and oue-half po'uuds, daily, t'_° each

Ilg]'b ly and estimates the number of these corsairs of the sea in New
ouly 2{]1(1 Waters :}t one thousand million: Th.lS culcul'ation includes
of thor osg fish which .exceed' three pounds in weight, taking no account
o ose of & smaller size, which are at least a hundred-fold more numer-

E:, and fally as voracious, and whicll prey upon the young fish,

u‘t 130‘11 est:i.m.ates profess to be nothing wnore than \‘ague‘approximations,
the ‘1113 legltlmate in L;heir way, enabling us to app.r()f)la.m more clearly
cale ;"Xl'll‘luuce of marine life. The application of 51'111.11211’ methods of
One.l;' ation to the menhaden would be much more (llf[l({lllt. At least
are ourth of the fish devoured by bluefish on the shores of New England
sque{)l'obal)}y mepbadcn, and as many more are no doubt destroyed by
spec‘ueagufa, bonito, sharks, horse-mackerel, cod, and other predaceous
Gxteles. ‘ The waters of New England wash only one-fourth of the
of ut of coast upou which the menbaden is abundant, and the estimate
are aI{)Ofessor B-uu'd covers only one-fourth of the entire year. .Blueﬁslgh
cOmm.ulldant‘; for at least half the year as far sout.h as the Qarolnms, and
‘arthlt terrible havoc among the menhaden in the winter months.

. JCr south they are the favorite food of other species, chief among
ﬂehloehl are the §ea-trout {Cynoscion cc{rol'z'mnsis). Then there are the
Witho § of porpoises and tbe whales, which pursue the herded menhaden

Wholesale destruction.

An estimate of the annual destruction of menhaden.

mi}ﬁg' Is it too much, then, to mulitiply the threc hundred millious of
louons of menhaden probably consumed by the full-grown bluefish
T i: on the coast of New England in the summer months by ten?
d .“"OUId allow three thousand millions of millions of menhaden, o!d
com Dslm.mg, apnually destroyed in the waters of the Ulﬁleq States, In
insig l;l.r{sou with which‘the nuu_}ber aunanually taken by manp is perfeetly
@ ievlh"“uﬁ.‘ This estimate will scem extravagant at first sight, but I
R (? that it will be found a very moderate one by any who may take
Dains to investigate the question for themselves,

an

The place of the menhaden in nature.

. 180, 1t not hard to surmise the menbaden’s place in nature ; swarm-
our waters in countless myriads, swimming in closely-packed,
o u‘;‘ld‘y Mmasses, helpless as i?ocks of sheep, cl.ose Fo the surface and qt
misaio,:c-bf of any eneiny, destitute of meaus of defense or offense, the-ll‘
Otdey 18 unmistakably to boe eaten.‘ In th{} economy of nature certain

8 of torrestrial animals, feeding entirely upon vegotable sub-

Ulwj
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stances,; seem intended for one purpose—to elaborate simpler materials
into the nitrogenous substances necessary for the food of other animal3
which are wholly or in part earuivorous in their diet. So the menbaden,
deriving its own subsistence from otherwise unutilized organic matter,
is pre-eminenily a meat-producing machine. Man takes from the water

. annually six or seven hundred millions of these fish, weighing from
two hundred and fifty to three hundred thousand tons, but his indebted-
ness to the menbaden does vot end here.  YWhen he brings upon his
table bluetish, bonitos, weakiish, swerdlish, bass, codfish, what is Do
cating? Usually nothing but menbaden! '

27.—MAN AXD THE TFISHERILS.

Former allusions to the influence of the fisheries.

151. Thaveremarked above(paragraph117) that themenhadenappears
to be the most abundant species on the eastern coast of the United
States, and that there is no evidenco of any permanent decrease in its
numbers, although from year to year there are fluctuations in their
nuimerical representation. '

I have ulso discussed (paragraph 102) the uestion of the allegeil
change in their habits from the tendencey of seive-fishing to drive thew
fartlier fromn this coast. Upon this question there can be no decided
judgment at present. In paragraph 118, I have spoken of the slight
probability of decrease in future.

Future increase or decrease.

[ 152. Whether there is any likelihood that the myriads which now
I./ swarm onr waters will ever be perceptibly diminished by the loss of six of
¢ seven hundred millions of their number annually [ will not presume to
,3‘ say. I simply call attention to the fact that spawning fish are appar-
ently never taken in the nets. It is the opinion of many authorities
that if fish are not interfered with at the time when they are reproduc-
ing their kind there is no great probability of decreasing their number

Alleged destruction of the fisheries.

153. The Commissioners of Fisherics of the Stato of New York, Messrs:
Horatio Seymour, Edward M. Smith, and Robert B. Roosevelt, in theil
report for the year 1874 * (. 31), speaking of the depletion of the waters
of Great Soulh Bay, remark:

“ Lagt season was favorable for the pound.-fishermen, in the circum-
stfmce‘thqt the sharks did not destroy their nets. The result was, that
thero was absolutely no fishing inside the bay -the entire @ummel‘
Usually, by the month of Angust, they have to move from the inlet t0

* Leport | of the | Commissioners of Fisherics | of tho | State of Now Yark, | — '
Trapsmitted to the legislaturo, February 1, 1875, | — { Albany: | \Vecd Pursons 38
Company, Printera, | 1875, | 8vo. pp. 61.
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Safer qq

i arters, and the weakfish get in sufficiently to farnish fair fish-
o
=]

»and to promise a continuance of the supply. But that year the
Pounds remgineq undisturbed, and uot even the weakfish could find
AN entranee, Formerly moss-bunkers, or bonyfish which are manu-
factureq into oil and manure, frequented the bay and brought bluetish
after them, They are the favorite food of the latter. They have been
Uh.e {oundation for quite a business in that part of our Stiate, & nymber
of factorieg having beel established along the shore. Now they are
ever takep inside the bay, and the bluefish, whether for the reason
hag their food is wanted, or on account of their natural shyness, are
also Tarely seen inside. Theo latter are still caught in seines at some of
thﬁ.inlets, but seem to bo'stopped by the pound-nets, or else return of

el own aceord to the ocean. They do not enter the pound-nets, being
Seldom taken in them. This would go to show that they are {rightened
away; that when they meet the wings of the net they do not attempt
0 bass around it, but simply retrace their steps to safer quarters, The
OSS thus inflicted on the residents along the bay, without benefit to
30Y one, is incalculable.” :

Comments upon these allegations.

154, It'is the commonly received opinion that purse-net fishing is des-
o.md eventually to destroy all the menhaden in our waters. Many de-
“ded views to this effect bave been advanced by correspondpn_ts. Ail
% can be said at present is that the comwmonly received opinion has
106 yet been proved to be true. The same may be said regarding pound:
ne fishing, Ttis doubtless true that the fisheries in a given locality
eu‘?’ deplete the waters of the immediate region in whicl? they are prose-
tlleeld. The cod and halibut may be ﬁshed_ for upon a single bank gr)tll
Bamocal supply is exhausted. This depletion does not, however, neces-
Y affect the agaregate numbers upon the entire coast.
ing ® barrier of pounds will doubtless prevent the men.haden from enter,
Sar‘a body of water like the Great South Bay, but this does not neces-:
SArily have any effect upon the aggregate representation of the species
io ho Coast waters. The small number of fish consumed by man propor-
Nately to the number consamed by other fishes has been alluded to.
the \‘Vl‘iter in Chambers’s Journal estimatgs the herrin ggating power of
atig olan goose as follows : Say that the island of 8t. Kilda has a popu-
ot un 0f 200,000 of these birds, and they feed there for seven months;
Tine § also suppose that cach bird, or its young ores, ez}t‘only f‘ive her-
couhls_l)er diem ; that gives a sum total of one willion ‘01 these fish, and
¢ tting the days in the seven months from Mgrch to September as 214,
e figure may be-taken to represent in.millions the quantity of ber-
88 dnually devoured by these birds. It has been calculated that the
herr;md ling in the seas and frithsi arounfl Scotl:}nd wpuld devour more
the 8 than could be caught by oO,f)OO fishermen. We have examined
: Oterna] economy of & codfish, which contained in its stomach no less
Ueleven fuy grown herrings,”

th
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DProfessor Hind’s urwarranied siatements.

155. A voice of warning comes to us from the provinces. Professor
Hind writes : %It is not the fishermen alone who diminish the value of
the waters of the United States as food producers, it is the agriculturist,
the manufacturer, and the lumberer. If the supplies directly or indi-
rectly afforded by British-American coastal fisheries were suddenly anni-
hilated, the effect of the inquiries instituted under the direction of the
United States Commissioner of FFish and Fisheries would be at once
diverted against the fish-oil and fish-guano manufacturers as well as the
lambering and other interests, which have so diminished the anadromous
species and destroyed the cod-fisheries on the New England coast,
What with the ravages of the bluetish and the demands 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. Ience recourse must be had
to British-American waters or the open sea remote from the coast of
the United States, and bait must be obtained to secure remunerative
fares. Without this bait the fishery wounld be eommercially impossible;
with it, it Lecomes not only renumerative, but permits those special
fisheries which have fish-oil and fish-guavo as their object to go on with-
out that legislative interference which would otberwise be invoked by a
powerful interest contemplating impending ruin and discerning its
cause,”*

Contment is unnecessary. The faets above stated alone are a suffi-
cient commentary. .

DProtective legislation in 3laine,

156. As this memoir goes to press, the question of legislative restrie-
tions of the menhaden fisheries is being agitated in Maine, Ono of the
valuable results of this discussion has been the publication of Mr, Mad-
dock’s report upon  The Menhaden Fishery of Maine,” which is intended
to counteract the statements of the advocates of more stringent laws.
The proposed law is intended to probibit fishing with seines in waters
withia three miles of the shore. Mr. Maddock’s remarks, quoted below,
geem very sensible aud temperate, and 1 am prepared to indorse them:

¢ In fact, where all the data point to the conclusion that the menhaden
while on onr coast are being destroyed by predaceous enemies in greater
numbers every day than by man with all bis appliances in a whole sea-
son, it would seem sheer unreason to establish a petty restriction of the
cateh lest the stock should be ultimately exhiausted. -

“XNo other State will be guilty of such folly, even if we should allow
our own to be. The effect of restricting the fishery, as referred to, would
be to drivd the oil and guano mapufacture and those engaged in it oub
of the State, with all their eapital and equipment, and to extinguish the
industrial activities set in operation by their business, The time for

*HIND, op. cif., p. 142
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reit;:t;lm will be when restriction hias been shown to be needed. Other
and ha ave made g trial of the interference policy in this same matter

“ hVe abanqoned it as uncalled for and unwise. :
Watey © complaing that the seines ¢ scare’ the edible fish from the interior
tions :fma:y be dismissed as too trivial for notice. If the limited opera-
exteng Seining 1.nshore scare the fish out, much more should the far more
taChedetd operations outside sca{'e thgu} in. The same weight is to be‘at-
the figp 0 the charge that the scines injure the shad fishery by capturmg
and G .« The totz'll n‘umber of shad eanght by all the members ot the Oil

arre] uano Association combined does not amount to over two hundred

§ per year, Salmon are pever caught in their seines.”

I—THE MENHADEN FISHERIES.
28.—THE FISHING GROUNDS.

The location of the fishing grounds.

ti()l;’:-‘ As has been already indicated in the description of the migra.
o, dnd.movemeuts of the menhaden, there are certain portions of the
ark Wwhich they frequent more certainly and constantly, Theso are
as (1 ed upon the map accompanying this memoir and may e designated -
Regi(), the Booth Bay Region, (2) the Cape Ann Region, (3) the Cape Cod
egion’ (4) the Narragansett Bay Region, (5) the Long Island Sound
B, (7) the Sandy Hook Region, (8) the Chesapeake Region, and (9)
atteras Region.*
ig ‘iarlng in mind the fact that the menhaden is fond of shallow, brack-
ir ?tﬁrs .Whlle the mackerel is not, it is quite curious to rewark that
tee avorlte_,haunts are much the same. Both species are canght most
essfully in the great, partially-protected indentations of the coast.
o ?]ther i!; is on actount of the calm waters, the abundance of food, or
calle detf”ntlon of the schools in these great * pockets,” as they may be
latte, 18 not apparent. Perhaps all have their influence, probably the
er has the greatest. ,
o gothe_se localities, at different seasons of the year, the fisheries can
able St successfully carried on, aud here only can they be made profit-

29,—METHODS OF CAPTURE.

DPast and present methods contrasted.

. I::]?-_Twenty years, ago when the menbaden fisheries were of very
stilf inlfn[’(.)rtance, the business of manufacturing oil an'd‘ guano being
State its Infancy the only use for the fish was as a fertilizer in its raw
ety ;‘1 This demand was easily supplied by th.e use of seines and gill-
ably V?n'g t'he share, for at tbat time the habits of the fish were prob-
Quite cry different. They swarmed our bays and inlets, and there is

800d authority for the story that 1,300,000 were once taken with

* Plate XI,

Sr
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one haul of the seine in New Haven Harbor.* Constant fishing on tho
northern coast has driven the menhaden out to sea, though in the south
their habits are much the same as of old. In NewEngland the menha-
den fishery bas become to a considerable ¢xtent sea-fishing, and is plose
cuted on the grandest scale.

Estimates of numbers of vessels and fishermen by collectors of customs.

159. Under the statistics of manufacture will be found the statements
of the manufacturers in reference to the number of vessels and men
employed by them. It may not be out of place here.to give a corre-
sponding estimate on the part of the collectors of customs and others in
connection with a general statement of the location and methods of the
‘fisheries, The manufactarers’ enumeration excludes the vessels engaged
in catching the menhaden for bait, but is, as far as it goes, probably
more nearly correct than any other, the lnws of registration being so lax
that many fishing-vessels do not appear upon the custom-house books.

Fisheries of Maine.

* 160. Mr. Williain H. Sargent estimates for the district of Castine, Me.,
about 20 decked vessels and 150 open boats, The vessels range from 15
to 80 tons. The number of men employed (prob‘tb]y including the
factory hauds) is about 425.

For the district of Belfast, Mr. Marshall Davis estimated in 1873 about
25 vessels with 125 men. In 1877, according to the same authority, there
were about 100 boats owned by line fishermen, each of which uses from
three to six gill-nets.

Mr. Benjumin F. Brightman, collector of customs at Waldoborough,
Me., gives 54 gangs of 10 to 12 men each. This district includes the
region between the Penobscot and Kennebec Rivers, where all the large
factories are located. The vessels in this region are steamers, schooners,
and sloops of from 20 to 100 tons. This estimate is for 1873 and refer-
ence to the report of the Maine Menhaden Oil and Guano Association for
the same year shows that these gangs include 55 vessels, 17 of which
were steamers and 533 men. The number of men for 1874 is 551, More
than half of these gangs are fitted out in Rhode Island.

For the town of Booth Bay, in this district, Mr. G. B. Kenniston esti-

mates 21 gangs and 210 men.

Mr. J. Washburn, jr., collector of the Portland, Me., district, gives an
aggregate of 110 vessels with 500 men, but this estimate evidently in-
cludes parts of other districts. .

* Mr. Arthur 1. Neals, of the Connecticut Agricultural Experiment Station, tells me
that ie has tallked with one of the fishermen concerned in this famous lmul Thero
was Do aceurate account of tho numbers and the catch was variously estimated ot from

1,000,000 to 1,300,000, Numerous carts were employed for three days in carrying tbe
fish from the shore and finally a large part of the fish were allowed to escape.
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Fisheries of Massachusetts.

161 Mr, v, T, Babson, of Gloucester, Mass., states that in his district
are 40 Vvessels employin g 400 men and a capital of $200,000. In thisenu-
Meration areincluded at least four steamers belonging to Judson Tarr &
Co,, of Rockport, which are used for their factory in Bristel, Me., and
Derhaps others, The remaining vessels are schooners of from 20 to 70

OUs, which are wholly engaged in taking fish for bait. I'isheries of
~ome fmportance are carried on at the wouth of the Merrimack River.

@y are described under the section relating to boats.

Ir. Simeon Dodge, of Marblehead, Mass., reports “¥no large vessels em-
?loye(%” in Lis distriet, though small boats fish for menhaden to bo used
or bmt, and Mr. B. B. Phillips makes the same report for the vicinity
Wampseott, :
L. Thomas Loring, Plymouth, Mass., says that in his district no ves-
are wholly employed in this business; a few menbaden are caught
OF bait in gill.nets.
Capt. Hermann S. Dill, of Billingsgate Island, writes that for about
Tee Weeks, in the fall when menhaden are fat, 12 or 15 men and one or
W0 small vessels are enmployed in catching them in Wellficet Bay. A
€W are cay ght from dories. ‘

About the extremity of Cape Cod very slight attention is paid to the
uhaden, Capt. David T Loring, keoper of Highland Light, North

Yoo, Mass., writes under date I'ebruary 23, 1875: I believe the fish-

rm‘?“ in this vicinity have an idea of going into the Lusiness quite ex-

*Usively the coming season.” He probably refers to the business ot

in tchi"g the fish for bait, which would naturally prove very profitable
he Deighborhood of a great fishing center like Provincetown,

A_t Uhatham, on the heel of Cape Cod, according to Capt. Josiah Hardy,
10 Chatham Bay, there are 13 weirs, but no vessels are employed in
l0g the menhaden. ) ‘
re ‘rom Nantucket, Mass., Mr. Reuben C. Kenney, collector of customs,
g'iﬁo"ts that sail-boats of 5 tons burden are employed in setting the

‘lets, of the proceeds of which about half is used for bait, the other
8ent to factories upon the mainland. ,
lighn the vicinity of Hyaunis, Mr. Alonzo T, Lothrop, keeper of the
% States there are no menhaden fisheries.
dgartown, Mass., and the Island of Martha’s Vineyard employ no
®S8els in thig fishery, Mr. C. B. Marchant, collector, writes that large
bers are taken in the pounds, and are sold for bait.

Fisherics of Rhode Island.

Selg

an162. In Narragansett Bay, according to Mr. Church, about 10 gangs
3 100 men are employed. Nearly 30 gangs fit out for the fisheries in
it ]ne,

and these usually seine Narragansett Bay for a short time,
Pring ang fu,
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No vessels are engaged in the menhaden fisheries at New Shoreham,
R. L (Block Island), nor in the vicinity of Point Judith.

Fisheries of Connccticut.

163. In the vicinity of Fisher’s Island Sound, according to Capt. Will-
jam H. Potter, of Mystic, Conn., there are employed 14 large boats and
36 small, and about 240 fishermen. There are 14 gangs working be-
tween the Thames River and Stonington, Conn.

Between the Thames and the Connecticut, Capt. S. G. Beebe states
that there are 8 sloops of about 20 tons, each carrying about 10 men.
Luce Bros., of East Lynne, have 1 steamer, 9 sloops, 48 fishermen, and
40 factory hands.

Mr. R. E. Ingham, of Saybrook, Conn., thinks that between Saybrook
and New Haven there are employed about 14 vessels and 80 men, but
this estimate is undoubtedly too great.

In Western Connecticut, according to Mr. G. W. Miles, there are
employed 7 gangs, with 21 sloops and 230 men. Mr. F. Lillingston, of
Stratford, puts thé figures at 30 sloops and 300 men.

Fisheries of New York,

164. For the Eastern District of Long Island, Mr. W, S. Havens
estimates 60 vessels and 540 mep. Captain Sisson, for 1873, put it at 105
vessels and 400 men; in this estimate he-probably includes the lighter
boats. -

Hawkins Brothers, of Jamesport, N. Y., employ 110 men, 50 of whom
are factory workmen,

The Sterling Company, of Greenport, N. Y., employ 3 gangs, consist-
ing each of 8 men, 2 boys, and a cook, working from 3 yachts and 6
lighters.

Mr. Joseph D. Parsons, writing from Springs, Suffolk County, New
York, December 10, 1877, states that in that vicinity 43 vessels and 175
men are employed in the menhaden fishery.

At the entrance to New York Bay and off Sandy Hook the fish are
taken for the sardine factories, small sail-boats of about 10 tons being
used.

Fisheries of New Jersey, Delaware, and Maryland.

165. In the vicinity of Little and Great Egg Harbor, New Jersey, Mr-
A. G. Wolf, keeper of Absecum light-house, states that there are 10
vessels and 40 men cmployed; this includes the gill-net boats of 4
and 5 tons, sloops, schooners, aud one steamer of about 15 tons. This
perhaps includes the Somers Point Oil Works, where, according to Mr.
Albert Morris, there is a gang of 9 men with 3 vessels.

In Delaware Bay there are no menhaden fisheries, though many Of
these fish are taken in seining for other kinds.

In Chesapeake Bay no effort is made to take them in quantity excep?
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;’:)nTa-ngieI: and Pocomoke Sounds, where, according to Mr. Hance Law-

ou; of Crisfield, Md., there are employed 5 vessels averaging about 13

tra €ach and 5 oared barges. Small numbers are taken in gill and
- %D nets at other points.

Fisheries of Virginia and North Carolina.

tit;GG' In the'inlets of North Carolina no menhaden are taken in quan-
ha'(l‘]he Quipnipiac Tertilizer Company,_of New Haven, inaugurated men-
i €0 fishing in North Carolina and Virginia in 1866, Their prospect-
fofuparty passed the winter in Roanoke Sound aud established weirs
W le capture of menhaden, which were there very abuundant, They
Ere, however, driven away by the natives, whose jealousy of strange
nshermen led them to tear up their weirs. They then located themselves
“ar Cape Charles. Four companies established faetories here—one
f:‘)om Muine, one from Loung Island, and two from New London. They
Und the fishery very good, although the fish produced little oil, and
W.elte ouly adapted for the manufucture of fertilizers, The laws of Vir-
8lnig g pot, encourage the inauguration of such enterprises by stran-
gz‘s, and the following year it was thought unadvisable to continue the
Dess, ‘
~.S,"100 1872 several stock companies have been organized, under Vir-
8luig laws, for the purpose of c'arryiug on the menbaden fisheries in the
Dro‘asﬂpeal.(e, and their success is well assurf;d. Although the oil is not
U Uced in great quantities, there is sufficient to pay the cost of man-
‘“’t“re, thus leaving a clear profit in the scraps.

Fisheries in the South.

a0167~ _At Cape Hatteras and in the five adjacent townships there are,
€ording to Mr. Simpson, 200 boats and about 500 men. Noue of these,
Owe"er, malke a special effort to capture the menhaden.
8 the rivers near Beaufort, N. C., they are taken in small quantities
8ili-nets worked from open boats and canoes.
. outh of Beaufort, N. C., the menhaden has no statistical importance.
theeys are sometimes caught incidentally in the shad and mullet nets of
ide_dnt Johw’s River, Florida, but, as in the Potomac, they are con-
¢red by the fishermen to be useless annoyauces.

in

30.—APPARATUS OF CAPTURE.

The purse-seine.

168, The purse-seine is doubtless more effective than any other fish-
8 Apparatyg ever devised. By its use a school of almost any size may
I:L‘?ured witbout the loss of a single fish. The enormous demands of
o oil factories can be met only by fisheries conducted on the grandest

% and the purse-seine is used by the factory fleets to the exclusion

in
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of -all other nets. Iu the vicinity of Gloucester, where menhaden are-
caught for bait, the purse-seine is also used. It nébd only be said that
it is an immense net, which when in use is a flexible wall of twine, sus-
pended by its upper edge, extending from 90 to 180 feet below the sur-
face, and from 800 to 1,500 feet long. This wall i3 made to encircle the
fish and then its lower edge is gathered up by a rope passing through
rings prepared for the purpose. The seine when pursed becomes essen-
tially a huge dip-net, from which the fish may be taken at the pleasure
of their captors.

The purse-seine is said to have been mvcnted about the year 1837 by
a native of Maine, who had been for some years employed as a hand on
a Gloucester fishing-smack. e conceived the idea of capturing mack-
erel in large numbers, and invented a seine which is substantially the
same as that now in wse. Finding the Gloncester fishermen unwilling
to experiment with bis new apparatus, he carried it to Rhode Island,
where it was first put into use in the vicinity of Seacounet for seining
menhaden.

The first seine used north of Cape Cod was introduced in the year
1850 by Capt. Nathaniel Adawms, of Gloucester, in the schooner  Splen-
did.” Capt. Nathaniel Watson, of the ¢ Raphael,” began using one the
same year*

The early seines were about 200 yards in length, 22 fathoms in depth,
and of 2.5 inch mesh, there being aboutr 350 meshes in the bunt of the
seine. The twine used was much heavier than that used ir the present
seines, and the whole net weighed six or seven hundred pounds. The
present seine, however, did not come into general use, as I am informed
by Mr. Marchant, of Gloucester, until about 1860.

During the last eight years there has been greater change in their
size than during the ten years previous. In 1869 the nets were 160
fathoms in length, 700 meshes deep, the meshes being 2} inches, and
would weigh about 400 pounds, being made of No. 9 twine (Hadley 29).

Tishing in deeper water began in the years from 1869 to 1872; and
since that time a gradual increase has taken place in the size of the nets
corresponding to that whick has already been described in the case of
the seine-boats. The popular size for seines in 1877 is 200 fathoms in
length, 1,000 weshes deep, the mesh being 2 and 23 inches, those in the
bunt being sometimes finer, the twine heavier. They are made of No.
6 twine (Hadley 16), and weigh about: 700 pounds, The Jargest one
known to Captain Marchant is 247 fathoms long, and weighs about
1,000 pounds.

In order to understand the method of working a purse-seine, it is
necessary that the manner of ‘‘ hanging it” should be described. At
the top of. the net. is the cork-line, upon which corks are placed at dis-
tances apart of from 12 to 15 inches; two corks are usually put together
(which are design]ated in trade as numbers 2 or 3), and are 4 inches in

N

* Mr. Maddocks states that the first purse-seine was used on Chelses Boach.
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dlameter. There is no lead-line, properly speaking, though light weights:
flre Placed upon the bottom line of the seine, near the ends,about 2 ounces’
0 weight, about 60 pounds in all, four inches apart at the sides, and far-
her apart near the middle. Sometimes twelve rings are strung close
together 50 that they touch., Therings through which the pursing rope -
Dasses are almost heavy enouglh to render other weights unnecessary.
be lower edge of the seine is hung ou six-thread manilla rope ; to thisis
attacheq g series of so-called bridles, these bridles being 3 fathoms in
!eng“l and placed 3 fathoms apart. Upon each of these bridles slides an’
Iron ring weighing 13 to 24 pounds and 3} inches in diameter; through
€S rings runs the purse-line. The average weight thus placed upon
Fhe bottom of the mackerel-seine is about 220 pounds; this, however,
sucludes special leads put on at the ends of the seine, 55 to 80 pounds of
®ad being thus distributed in leads of one-cighth to one-quarter to one-
Sixth of o pound in weight. Upon the menbaden-seine about 35 pounds.
of leaq is considered sufficient. In operating this seine a large heavy‘
Weight, called by the fishermen of Gloucester a purse-weight, by those of
Outhery New England, ¢ Long Tom,” is used, which is placed upou the
Yertiga) ropes at the end of the seine by the use of snatch-blocks, and.
allowed to run down to the bottom of theso ropes, thus fastening
sec“rely together the ends of the so-called lead-line before the operation
. _pm'sing begins. The mackerel-seine is usually arranged so that when
18 pursed there are large triangular flaps of netting hanging at the
ad apq closing the opening. This is accomplished by allowing the
I""Se-lines to pass obliqubly fyom the last purse-rings, which are placed
the distance of about six feet from the ends of the leadline. Iu.
ma.ckerel-seining these are not, by all fishermen, considered necessary,
he mackerel do not, like the meuhaden, strike for the bottom of the
1ot Whep they flnd themselves inclosed. This weight weighs from 60
*0 129 Pounds, and varies somewhat in shape; the usual form is figured.
! plate X1y, Somo seiners now use two smaller weights, one upon
°3ch line, The best fishermen prefer to use the weight, and by this
Wethoq tpq largest fares of fish are taken, :
Sei 8 seines uged by the menhaden vessels are smaller than maclferel
u Ies, although the latter are frequently used io tlis fishery, especially
°ar Gloucester, ‘
‘Tom the letters of our correspondents it appears that the length of
Suhaden seines varies from 100 to 300 fathoms, and their depth from
% 25 fathoms. Some seines, 50 fathoms long and 5 fathoms deep, are
.ment’ioned, but these must bave been exceptionally small.

L early days, it is said, a mesh of 4} inches was used. In 1873
2106 fighermen preferred a mesh of 3% inches. TFrom 1875 to 1877 a
sul) Smaller mesh was employed. The seines now in use in Connecticut

V6 a megly of 23 inches (that is, 13 inches square, or 1 “bar?); they
are 139 fathoms long when “hung,” or 200 fathoms ‘¢ straight twine” or
strgtched a8 they leave the factory, and 15 fathoms deep. They are made

n
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of small cotton twine (No. 20 to No. 12 thread), except in the middle, or
“Dbunt,” which is knit of stronger twine (No. 14 to No. 9 thread), to hold
, thefish when they are gathered into a small compass. They weigh 600 or
700 pounds, and cost not far from $1,000 when ready for use. On the
coast of Maine they are larger, being commouly from 225 to 275 fathoms
long and 20 fathoms deep in the middle, tapering to 14 fathoms at each
end.*

The Awerican Net and Twine Company supplies the Maine fishermen
with seines usually 250 fathoms long and 20 or 25 fathoms deep, those
of Soutbern New England and New York with shorter ones, usuaily 150
fathoros long and 15 to 20 fathoms deep.

The steamers of the Pemaquid Oil Company carry each two seines; a
long one aud a short one. The long seines are about 9,500 meshes long
and 630 meshes deep (size of mesh 3} inches), and when rigged are from
280 to 300 fathoms long,and 15 to 17 fathoms deep. The shallow-water
seines are from 7,000 to 7,500 meshes long and 500 to 550 meshes deep
(size of mesh 23 iuches), and when rigged are from 170 to 180 fathoms
long, and 8 to 10 fathoms deep. Each steamer employs from 12 to 15
nen, including captain, mate, engineer, fireman, cook, aud sharesien,
and is supplied with two large working boats from 22 to 82 feet long, as
well as two small boats,—* drive boats,”—which are rowed by the men
who drive the fish into the seine.

The three sloops of Gurdon 8. Allyn & Co. carry seines 200 fathoms
long and 580 meshes (23-inch mesh) deep. '

Gallap & Holmes use seines of 3-inch mesh, 9,200 meshes in length
and 600 meshes deep, with shallower seines for shoal water.

The three steamers of E. T. De Blois carry seines 300 fathoms long
and 17 fathoms deep.

The two sloop-yachts of William T. Fithian & Co., Napeague, N. Y.,
carry seines about 160 fathoms long and 15 fathoms deep.

The three sloop-yachts and two steamers of Hawkins Brothers, James-
port, N. Y., carry seines from 100 to 130 fathoms in length and of 23-inch
mesh,

Luce Brothers, of East Lyme, Conn., use seines 150 fathows long and
18 fathoms deep.

The seines used by the Sterling Company of Greenport, N. Y., are 125
to 150 fathoms long and 80 to 100 feet deep.

The seine-boats,

169, The boats used by the Gloucester fleet in the purse-seine fishery
are built after a peculiar model and solely for this purpose. The present
form of the seine-boat was devised, about the year 1857, by Messrs. Hig-
gins & Gifford, boat-builders, Gloucester, Mass.” The seines had pre-
viously been set from square-sterned lap-streak boats, about 28 feet in
length, and resembling in shape an ordinary ship’s yawl.

* Boardman and Atkius, op. cit., p. 23.
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_The Seine-boat as now in use resembles the well- known, whale-boat,
dlﬁ‘ering from it, however, in some important particulars.
8 seine-boat, according to Mr. Gifford, must have three qualities:
(L) It should tow well ; consequently it is made sharpest forward; a whale-
0ut, on the other hand, is sharpest aft, to facilitate backing after the
Whale hag been struck. (2.) It should row well, and this quality also is
Obtaineq by the sharp bow; the whale-boat also should row well, but
2 this case it has been found desirable to sacrifice speed in part to the
Mditiong] safety attained Ly having the stern sharper than the bow.
3) 1t should be stiff or steady in the water, since the operation of
$100ting the seine necessitates much moving about in the boat.
The Gloucester seine-boat of the présent day is & modification of the
fashioneq whale-boat, combining the qualities menti?lled above.
© average length of such a Loat is about 34 feet, its wu]_th 7 feet b
Ches, jtg depth amidship 33 inches. At the stern is a platform, meas:
108 about 4 feet, fore and aft, on which the captain stands to steer: this
86 tog inches below the gunwnle. Another platform extends the
Wliolg length of the Loat’s bottom, from the after part of which the
ele iy got, In the bow is still another platform, on which stands the
Man wy, hauls the cork-line. There are four thwarts or seats, a large
Sbace Veing left clear bohind the middle of the Loat for the stowage of
© seiues, Upox'l the starboard side of the boat, near the middle, is
arran'ged an upright iron support, about 18 inches in lheight, to which
Are ttached two iron snateh-blocks used iv the working of the purse
TOpes, Upon the opposite-side of the boat, generally near the bow and
Stern, 4 with position varied according to the fancies of the fisherman,
are fixeq in the gunwale two staples, to which are attached other snatch-
0cks uged to secure additional purchase upon the purse-ropes. In the
“eRter of he platform at the stern of the boat is placed a large wooden
DumD’ used to draw out the water which accumulates in Iarge quantities
Uring the hauling of the seine. The steering rowlocks, with the peculiar
Wachmeyy for the tow rope and the metallic fixtures described above,
® Manufactured especially for seine-boats by Messrs. Wilcox & Crit-
ten(]en’ Middletown, Conn.*
. "D 1872 tho seine-boats were always built in the lap-streak style ;
Snce ghat time an improved form of smooth-bottomed boats, built with
ened seam set-work, sheathed inside with pine, and with oak frame
;1 . Dine platform, has been growing in popularivty- The ad\‘antag‘es
Nwed for this boat by the builders are: (1.) Increased speed; (2.)
Ereater durability, on aceount of the moro solid cbaracter of the wood-
Work And tighter ,seams; and, (3.) less liability to catch the twine of the.
Jets ¥ reason of the smooth sides. It is not so stiff ag a lap-streaked
Oa? of same width, but in other respects superior.
Ineg the general adoption of the purse-seine, in the menbaden and
Dckarel fisheries, an account of which is given elsewhere, there has

" The Cape Ann seine-bout, with all its attachments, is illustrated in Plate XV,

01(1.

in
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been a gradual increase from year to year in the size of the seine-boats,
keeping pace.with a corresponding increase in the size of the seines.

In 1857 all boats were 28 feet in length. In 1872 the length had io-
creased to 30 feet, and in the summer and fall of the same year an ad-
ditional foot was added to the length. In 1873 almost all boats which
were built had a length of 31 feet; afew of 32and 33. In 1874 almost all
were 33 feet, as they were during 1875 and 1876, although some were
made 35 and 36 feet. In 1877, 34 feet is the most popular length, though
one or two 38-foot boats have been built. Seven, eight; or nine oars,
usually 13 or 14 feet in length, are used in these boats, besides a
stecring-oar of 16 or 17 feet.

These boats last, with ordinary usage, six or seven years. At the closo
of the fishing season they are always taken ashore and laid up for the
winter, in a shed or under trees, and are completely refitted at the be-
ginning of another season.

The seine-boats, carried by the ¢ menhaden catchers” south of Cape
Cod and by all the steamers, are shaped like ships’ yawls, square-sterned,
smooth-bottomed, and batten-seamed, 22 to 26 feet long and G4 feeb
beam; they are built at New Bedford, New London, Greenport, and
at Mystic River, and cost about $125 each, the finest $185. The New
Bedford boats are preferred by many fishermen.

‘When boats of this model are used every gang has two, each carrying
three men and half of the seine; this arrangement leaves one of the crew
upon the sloop and two in the lighter. On the eoast of Maine, a man,
is usually sent out in a dory to drive the fish. ‘

The Cape Ann fishermen stow their seines in one boat, and in shooting
the seine one cnd of it is carried in a dory.

The Cape Ann dory is 15 feet long on the bottom, 19 on top, 5 feet
2 inchbes beam amidshipe, 21.5 inches deep, 36 incheshigh at the stem,
34 inchies at the steru, 2 feet 10 inches wide at bottom of stern. These
dories are built with considerable difference in their ¢sheer,” those used
on the shore having a straighter bottom than those nsed in the Bank
fisheries. Theboats used on the seine fisheries are geunerally of an iuter-
mediate form,

Messrs. Higgins & Gifford manufacture an improved pattern of dory
(patented January 2, 1877), for which they claim the same advantages
already mentioned under the description of the seine-boat. They are
built of pine, with oak-timber gunwales, stem and stern. There are
four boards upon each side fastened in battened set-work. The gun-
wales are whole instead of being bent and capped. They have no pro-
Jjecting stem-head, in this respect also differing from the old form.*

The sailing-vessels and steamers.

170. Small schooners and sloops were used in the early stage of the
business, these succeeded by Jarger, and these to a great extent bY

* The Cape Ann dory is illustrated in Plate XVI, fig. 1,
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?teamers, of which there are now about sixty, each from 60 to 150 feet
10 length, ang costing from $7,000 to $40,000, The advantages of steam
are t00 obvious to need special notice, such as dispatch, economy of
tlfne and labor, ete. With the advent of steam-vesscls, larger factories
With more ample equipment become a necessity in order to utilize the
Augmenteq Supply. The first factory had the capacity to work up 500
barrels 1ygy day. The larger factories can now take 3,000 to 4,000 bar-
rels daily, At the outset 4,000 barrels per steamer was a large catch to
cach ﬁShiDg “gang.” Now the average catch per steamer is 10,000 bar-
Tels, ang 20,000 barrels are not unprecedented.* The Pemaquid Oil

({Inpany employs several vessels in shipping oil, and in carrying the

Tled scrap 10 Ep gland.t '

Description of steamers.

171, The avefage burden of the menhaden-steamers is about 60 tons.
They are built of hard pine, with white.oak frames, with a water-tight
30k i the milldle in which the fish are stowed. This tank is said to
Make g vessels exceedingly safe, enabling them to float when their
plankiﬂg is badly injured. The steamer ¢ Jemima Boomer,” owned by.
986ph Ohurch & Co., while at sea in rough weather bad 50 feet of her
%l knockeq out, together with eleven of the bottom planks. She was
°0 upon & marine dock without sinking. Xach steamer carries from
4Ive to fifteen men, who live in the forecastle. }
‘g T, George Devoll, of Fall River, Mass., describes his steamer, 'the
andh'fmce Shot.” It is39 tons in burden, 68 fect lon.g, and 18 feet wide,
of § 5 feet in depth of hold. Its carrying capacity is :}bout 700 barrels
rug s.h, The consumption of coal is about one ton daily. The co§t of
on Mag is about $S per day, including coal, oil, and the wages of the
8laeer, The crew are employed on shares, each man paying his own
%a1d apq running his chance. The boat and seine draw one-half of
N Profits, and the gang half—the gang paying provision-bills and
ok’y Wages. Tlere are seven men in the gang besides the cook and
® ongineer, '
86 hmOdel of the fishing steamer ¢ Leonard Brightman,” owned by Jo-
StD Church & Co., of Round Pond, Me., was exhibited in the _Umt(?d
Ates Government, building in Philadelphia and is now deposited iu
o8 ational Museum. The steamer  Seven Brothers,” also owned l{y
ﬁshzlr); Chureh & Co., was the first steamer built for and used in th1§

tw
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3L.—CERTAIN REQUIREMENTS OF PURSE-SEINE FISHING.

Methods of Landling the net.

seil 7. Much care and expedition are necessary in handling a purse-
18 ful) of fish, In the event of a very large draught, if the fish are
'Madaock,

Ppendi

3Plu,[;es 1;{7

8 Menhaden Fishory of Maine, p. 15.
I, contains a partial list of vessels employed in the menhaden fisbery.
IT and XVIII show the menhaden-stenwer and ita plan of arrangement.
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le(t in the net too long they are killed by the confinement and close
pressure, and sink. In such a case the only alternative offered the fish-
ermen is to cut open their seine. Sometimes the dead fish carry the
net with them to the bottom. When there are more than enough fisk
in the seine to fill the vessel to which it belongs, and there is danger
that they may be lost, other vessels which are near often take the sur-
plus fish, In such a case, writes Mr. Babson, one-half the value of the
fish is paid to the captors.

In calm or moderate weather, fishing is carried ou from dawn till
dark, though morning and evening seem most favorable. In rough
weather the nets are not easily set, while the fish usnally swim farther
from the surface and cannot be seen. Cold northerly and easterly’
winds Seem to affect the fish, causing them to sink toward the bottow:
Southerly winds seem the most propitions,

Mr. Dudley states that in the fall, during the southward migration,
the fish play at the surface with a northwest wind.

The best time for seining.

173, The early morning is apt to be the stillest part of the day, and 2
large part of the fish are taken at that time.

So far as L ¢an learn, the motions of the fish are not particularly affected
by the tides, oxceps that, like other Clupeide, they prefer to swim against
strong tides and winds. An impression seems to hold among the fish-
ermen that rather better success attends fishing on the flood-tide. . This
is no ddbubt the case where gill-nets are in uSe, for in localities where the
fish have not been frightened off shore Ly constant fishing they like to
play up info coves and bays with the rising tide, and are then easily
taken by the gill-nets and the pounds or weirs.

Where the purse-seines are worked in deep water off the shore, as on
the coast of Maiue, little attention need be paid to the tides; but where
they are used in bays or channels where the tide bas mnch hend, there
is a practical difficulty in using them oxeept at or near the time of slack
water. Jn aswift current the seine is liable to accidents from being
caught on rocks or other obstructious, or may be capsized or pulled out
of position. In Narragansett Bay, the difficulties of this kind appear
to Le particularly great. Aeccording to Mr. Chureb it is not uncommon
for a gang to work all day without success, their net being capsized
every time it is set,

32,—DESORIPTIONS OF FISHING SCENES,
Menhaden fishing in Southern New England.

174. The first time the writer ever saw menhaden-fishing was in
August, 1874, when cruising off Watech Hill, Rhode Island, in the Ifish
Commission yacht « Cygnet.”” Several trim-built sloops are beating off
and on, within a mileof the rocks. That they are “bony-fish catchers”
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18 :"ldent fFom the two long boats which are towed astern, carrying.
mid(ﬁllrse-seme, which looks like a bale of brown hay stowed in the
' the wellof each l?oat. A man stands at every mast-head watching for
and rfi -kuown ripple. A school passes under the bows of our yacht
g iste‘SPS t(? the surface at a short distance, the bright sides of the fishes
shar Ulng in the sun and their tails dipping the surface noisily. The
Dresg €yes of the ¢ lookout” of the nearest vessel soon detects their
S ce. The sloop comes about and sails to the leeward of the school.
S00n as they are near, three men jump into each boat. Two man
Oitoars, 2 third stands in the stern and pays out the net, while the
Semis" Tapidly diverging, are rowed around the fish, each deseribing a
asteClI‘Cular course. Now their courses converge and tpe men row
Workr. They come together and pass, thus closing the circle of net-
ag tl; . The men all jump into one boat, the purse-weight, or *long Tom,”
nng y call it, is hooked to the two lead lines, and a splash of water
Unces that it has been thrown overboard to slide down the ropes
alt; thdraw the lower ends of the net together. Now they begin hauling_
o e b?ttom lines, and in ten minutes they have drawn the bottom of
Dort?et into a purse and the fish are secured. The “lighter,” or traus-
Oatsng boat, now sails up. 'The men on board heave a line to the seine-
lam and.they are brought alongside. A large dip-net, three feet in
the lf’ter, Is now suspended by a block and tackle in the rigging of
Ighter, and the fish are rapidly transferred from the seine to its
fute t " The silvery masses of fish are hoisted into the air and dropped
.16 vessel, settling in the bins with a flapping noise like the sound

" Istant thunder or the hand-clapping of a large audience.
saw Ugust, 1876, when on the steamer from Saybrook to Greenport,
the 1y a fleet of sixty vessels busily plying their nets in the sound near
o soouth of the Connecticut. In the evening a gale sprang up from
org Uthwest, and as the steamer entered Peconic Bay the little sloops
B\vemseen scudding to barbor under low-r?efed sails. Ivery wave
10'ddeqthe decks, but they floated like sea-birds. Some of them were

to the rail with fares of fish.

Menhaden fishing about Cape Ann.
175, w

a5 Qqy ¢ are in(}ebted to Captain Babson for facts about t}xe ﬁsh'eries
the coLd € Ann, which are carrigd on for the purpose o.f securing bait for
froy thﬁSh and mackerel fleets. Vessels for this business aro fitted f)nt
The OWG port of Gloucester on the same b‘asis as those for other fisheries,
Son ¢ Ders furnish the vessel-outfits, seine and boats, the crew going
While : balves”; that is, taking for their share balf of the entire “catch”
he other bulf is claimed by the owners. A good vessel with

Costs about $5,000. A seine costs about $1,000, and with fair
lasts through two seasons; it is made of cotton twine and pre-
by the use of salt and tar. The seine is carried on a small deck
Stern of the seine-boat, which is about 30 feet long and 8 feet

boaty
llsage
BBI‘Ved
A the
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wide and is built on the plan of a whale-boat of the old style. Only
one seive-boat is used here, and on this the whole scine is carried, one
end of the seine being taken by a ‘‘dory” with two oarsmen,

The Cape Ann Advertiser reported in 1872 that the menhaden fishery
was prosecuted by about 40 vessels from that port.

Mr, Frederic G. Wonson, of Gloucester, states that the crew of &
“ pogie-catcher ” consists of about 10 men, and that the cost of a threé
weeks’ trip is about $400.

Menhaden fishing in Maine.

176. Mr. Church has furnished a very fall account of the organization of
crews on the seining-vessels. The largest steamers are 70 tons in burden,
the smallest 25, the sailing-vessels about 30; these vessels are used for
the men to live on, and tenders are employed to carry the fish to the fac-
tories. These tenders have an average capacity of 250 barrels, though
recently they are built of a larger size, sowe carrying 600 barrels, Be-
sidesthese there are the *“purse” and *‘ mate” boats from which the seiné
is worked. These are 28 feet long, 6 feet wide, and 2 deep. The sailing-
vessel has a cook who manages the vessel while the crew are working the
seine. Each boat carries a ¢seine-setter” and two men to row. The
captain of the gang is in charge of the ‘“purse-boat,” the first mate of
the other, and in addition to these most gangs have a “fish-driver,” who
keeps close to the school in a small-boat and guides the gang in setting
the seime. Some gangs have still another man, called the “striker,” who
is generally an apprentice learning the business and working at low
wages. Four men to row, two to set the seines, and one (the cook) to
manage the vessel, seven in all, are all ‘that are really necessary for
steawmer or sail-vess2l, the other functionaries being added as may be con-
venient.  “The seines are 280 fathows long and 100 feet deep.  One-half
of the seine is put in each boat. The steawer cruises with men at mast-
head looking for fish., When they raise a school they put what are called
striker-boats on them. Each steamer has two, with one man in each;
they are men with sbarp éyes, quick and active. They row close to the
school of fish, observe its course, and then by signs they direct the purse-
crew how to set their seine to cateh them. If fish get scared, they drive
them with white sea-pebbles which they carry in their boats. If the fish
turn to run out of tho seine, they throw the pebbles before them, and a8
they pass through ‘the water before them the fish turn and swim in an
opposite direction. After the fish are surrounded the purse-crew and
strikers all work together to get the seine around them. It is different
from sail-gangs in this, that sail-gangs hoist the fish by hand, and have
boats to take the fish from the fishing-grounds to market, while the
purse-crew stay on the ground with a separate vessel. Steamers go oo’
the ground, catch their fish, hoist them on board Ly steam, and when
the day is done take them to market, and the same men that catch them
discharge them.” A steamer has no tenders, and thereby saves much
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€Xpense, A sail-vessel with a purse-gang of seven men requires three
tendery, vigpy a man to sail each of them, making ten men in all as
Sharesmen, The steamer dispenses with the three extra men, and in
Ousideration of the expense of coal and machinery takes their three
Shareg, This leaves the shares of the remaining men proportionally tho
Same a5 op 4 sailing-vessel, . '
S“i]'g'&ngs and steamers have gear just alike to catch the fish. It is
Dot & gure thimg to catch even wheun they see plenty of fish. A gang
38t year set nineteen times and did not cateh a fish.
writer in the Boston Daily Advertiser newspaper of August b,
5, states that persons chartering a steamer and sbaring equally the
TOlts with its owner easily make from $1,000 to $3,000 in a season.
%ardman and Atkins thus describe the methods in use about Booth-
A, Me., in 1874:

“ Attacheq to each seine is a gang of fishermen and boats, The gangs
*® described as ¢ sailing gangs’ or ¢ steamer gangs, according to the
%308 of locomotion. A sailing gang comprises two working boats a]ul

alighy, row boat for the ¢ driver’ ; two carry-away boats, with a capacity

About 250 barrels each ; one vessel and ten men in all. The working -
93t work the seine, the carry-away Loats carry to the factory, and on

® vessel the crew are fed and lodged. In & steamer gang, the vessel
ang the carry-away boats are replaced by a screw-steamer of 35 to GO
tong (tew measurement), and the number of men is reduced to nine.

€S8 steamers cost from $10,000 to $16,000 each, and will earry 800
arrely of fish, They were introduced on the coast of Maine three years
g(.)' The advantagoe of the steamer over the sailing gang is obviouns.

18 00t dependent on the wind, and can proceed without loss of time to
¢ place where the fish are playing. Of course they catch a great many
ore ﬁsh, but they are so much more expensive that they do not appear

t(.) be Wueh more profitable. The seine gangs are always attached to the
ou‘fﬂctories, and the latter employ no other mode of fishing. Each fac-
? Taus soveral gangs. _ . ,

8t 6t us now follow the process of catching the fish as practiced by a
s:amer gang, Wae will begin at the sailingof the gang from the harbor,
8t 10 cle morning in Angust. The engineer bestirs himself and has on

*am ¢arly enough to reach the fishing-ground about as early a8 the ﬁsh

lag) ¢ seen. The fishing-ground is just where exper‘ience, aﬂfi particu-
t Y the experience of the last few days, dictates. Commonly it is _Ollt
%2, As soon as it is light a sharp watch is kept on 4?\'ery‘ side.
bergyep menhaden are scen, thither the steamer’s head is pointed.
Climes it is close Ly home, and sometimes twenty or thirty miles,

® basgeq over before there is a single school to be seen. On ap-
P P‘?aehing a playing school they always try to get on the outside of it,
ezga‘“se the first movement of a school of pogies on ﬁnding theqlselvg;s_
bo Tapped ig invariably a rush seaward. The driver, in bis swift row-
at, armed with g pile of stones, gets on the other side. Having
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divided the seine between them, one end and half the seine being 08
each, the two working boats approach the schocl within a short dis:
tance and endeavor to got in a favorable position. Sometimes &
whole day will be spent in vain endeavors to get near swiftly moving
or capricious schools. When the favorable moment comes the boats
separato and row around the schools of fish, paying out the seine
from each as they go. Meanwhile the driver, on the opposite side
throws stones at the timid fish and starts them in the direction of tho
boats. At last the boats have encircled the fish, and meet on the side
opposite to their starting point; instantly the purse-lines are seized, and
no man stops to breathe until the bottom is pursed up. The crews exert
themselves to complete the operation before the fish take the alarm, and
many a time it bappens that they pass out between the boats just before
they meet, or under the bottom of the seine before the pursing is cow-
plete. The affrighted fish first, it is said, rush seaward. Finding thew-
selves shut in on that side, they turn and rush landward ; headed off
there, they furiously follow the net around at the top of the water, some
going this way and some that. TFinding the circuit complete, they gradu-
.ally subside, and finally settle to the bottom of the bag. The seine i8
now drawn aboard the working Loats until only a small portion of it i8
left in the water, and the fish brought in a compact body to the surface.
The steamer is now brought alongside, and with a great tub holding two
or three barrels, and worked by steam, the fish are rapidly taken on
board. When everything works well it takes about two hours to cateb
and talze on board a séhool of 500 barrels ; commonly it is longer than

that” *
Gill-net fishing in Eastern Maine,

177. East of the Penobscot River, in Maine, most of the fishing i8
carried on with *“float” or gill nets. These are knit usually of twine
(size No. 12 to 14, 4-threaded), and of 3§ to 4 inch mesh, and are from 30
to 180 feet in length and from 6 to 16 and 24 feet in depth; usually from
12 to 18. Two men in an open sail-boat will, according to Mr. W, H.
Sargent, of Castine, take care of a dozen nets. These nets are usually
set in the night by being ancbored in favorite haunts of the menhaden.
When a school strikes the net large numbers of the fish are ¢ meshed”
by running their heads through the openings until they are caught by
the gill-covers. According to Mr. Brightman, of Waldoborough, the
gill-netting in that vicinity is mostly done early in the season; he states
that this method of fishing is not nearly so productive as in former
years. Netters sometimes build a furnace for trying out oil on the deck
of a small vessel, thus saving the trouble of transportation. .

Gill-nets are also used about Boothbay in the early part of the sca-
son, but not 80 much as formerly. The nets are made, according to Mr.
Brightman, of fine cotton twine, about 4 inches mesh, 12 feet deep, and
20 fathoms long.

pu—

* Op. cit., pp. 24, 25,
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abg?tm the introduction of the purse-seine and its general adoption,

ate .the year 1860, gill-nets were exclusively used. In the intermedi-

arr time the statiovary gill-nets were supplanted by sweep-nets,
anged by fastening together several small gill-nets.

Weir fishing for menhaden.

lirilx;"s. Weirs and pounds are never set for the express purpose 9f capt-
tra g the menhaden, but large numbers of these fish are taken m.these
§arl':s. In Chatham Bay, Massachusetts, there are _thxrteen weirs of
P OUs lengths set in water from 2 to 5 fathoms in depth for the
of Pose of catching mackerel, sea-bass, and shad. The average catch
. lI.lenhadeu for the past five years Lias been about 5,000 barrels, about
a:g of Which is sold for bait, the remainder thrown away. Goodale
C Atking state that on the coast of Maine there are a very few weirs
;1; b €8pecially for the capture of menhaden ; two or three near Stock-
are, (;n Penobscot Bay, being all of which they have }mowledge. S9me
Wei :‘ 80 taken in the weirs built for salmon and alefvwes. The he'mng-
I'a.ns’ on t_he other band, are not adapted to their capt_ure, their en-
ong €S being so wide that the menhaden generally “play out” after
® entering,
tendl? the eastern end of Martha’s Vineyard are numerons pounds, ex-
sen 1ng 1,200 teet and more from the shore, set for séa-bass, gqueteague,
Pbaug, and bonitos.. Many menhaden are taken here, which are
for ba,
tim: the vicinity of Greenport, N. Y., *’longshore seines” are some-
the S Used, though not so generally as in former years, when this was
U8aal mode of capture.

Colonel Lyman on weir fishing at Waquott.

Ga:) ;9- Col. Theodore Lyman has given a very graphic account of the
mllre of bait menbaden in the Vineyard Sound: .
Wit ke weip is hauled once & day, and ulways. at sla.ck‘water, because
bottoa St.rong tide running east or west it is 11nposs1}>le to h.andle the
ow m’-llnes. The men pull out in two part;ies,. of which one in a l.arge
Whilepdsses round the outside of the bowl, casting off the bot;tom-lmgs,
ing the other in a yawl-boat pushes inside the bowl, pulls up the slid-
in boles, and closes the entrances. The slackening of the Dbottom.
S allows the bowl-net to bang free, and the crew inside begin to
0[1: Up the bottom of this net in such a way as to-work the fish toward
Corner, letting the net as it comes to the surface pass under their

e; )Which is thus slowly drawn across the bowl toward the corner
ing e tl{e capture is to take place, and where the scow is already wait-
13 Outslde. S l
The Scene now becomes an exciting one. The menhaden in thou-

8 gegin to show the sharp upper lobes of their tails above the water;
F .
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here and there darts a feverish mackerel like a blue and silver flash;
great leathery skates, looking like pigs rolled out flat, raise their snoats
in slow astonishment ; here a shark suddenly works his way through
the crowding mob; hundreds of goggle-eyed squid, smothered in the
press, feebly ply their force-pumps; and there the murderous bluefish,
undismayed by imminent death, glares fiercely aud snaps bis savagoe
jaw to the last., All these, with flat-fish, sea-robins, butter-fish, and
many more, are taken and rolled in a fluttering mass iridescent with
changing colors, and shower their silver scales high in air. It moves
even the wear-men, in their oil-skin clothes, with a slight excitement as
they cull out from the menbaden the choice and the offal fishes, There
is Uncle Abishai smiting sharks with a spear, like 80 many Sauls, and
he smiteth them not twice, and Captain Ed’ard endeavoring with a
swift scoop-net to capture a dodging shad, because Mrs. Asa has
boarders and needs a fish for dinner ; and Captain Charles, with the air
of one who gets a toy for a good child, diligently striving after some of
them-'ere striped robins that the professor wanted. All this is strange
and entertaining even to a cominissioner, who, by the motion of a long
swell and the evil piscatory odor, is somewhat afflicted with what the
local satire terms ¢ white-ears” Aund now the menhaden, bushels on
_ bushels, are scooped all quivering into the great scow, for a little outside
lies a mackereler who has just let go her anchor with a rattle, and a
boat is pulling in with the skipper to buy bait. ¢ What you got,’ cries
be, in an indifferent tone. ¢Menhaden,’ retorts Captain Warren, as if
speaking of a new and scarce fish. (A pause.) ¢Idon’t know but I
might take a few barrels if they was low,’ says the skipper. (No reply.)
¢What do you waunt for ’em?’ ¢Lighty-five cents,’ shouts Captain
Warren, and then (sotto voce), ‘I don’t believe he's got a scale) Ab
this answer, the man of mackerel pushes over the tiller and steers off
indignantly ; but presently pauses, ‘ Give you sixty-five, for seventy
barrels” ¢ Seventy-five cents is the lowest, replies Captain Warren.
¢ Call it seventy centssfor seventy-five barrels’ ¢Waal! Waal!’ And
by this time the scow is full, and the weir-men pull for the vessel, whose
pumerous crew is ready to hoist the bait on board and salt it down.
They stand with knives, barrels, and chopping-Blocks, and rapidly cut
off the bieads and tails of the fish, and the thin parts of the sides, then
. give a gash in the shoulder, and throw them into the barrel for salting:
A mackereler will take as many as 120 barrels of such bait, which is
minced fine in a hand-mill and-thrown over to toll the fish. '

“ Many years ago, when mackeral were cheap, the younger ones, called
¢ No. g8, were laboriously chopped up with a hatchet and thrown over as
‘chum! When mackerel became dear, especially during the war, the’
No. 3s were too valuable to be thrown away, and cheaper material, such
as menbaden, was resorted to.”*

R

“Ann.%Rep. Commissioners on Inlaud Fisheries, for the year euding January 1, 1872
Pp. 24: ‘
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Fatback fishing in North Carolina.

oflso' At Oape Hatteras, according to Mr. A, W. Simpson, two kinds
froxne'tzs are used in the capture of the ‘fatback.” The * drag-net” is
. 5 t0 100 yards long, and 25 to 37 meshes deep, with a mersh of
Ol 14 to 2 inches. The lead line is provided with heavy lead sinkers,
(w(; .corl'{ line with floats made of gum-tree roots. . The *set net”
six 1¢h like the preceding is made of gill-twine No. 25 or 30, and five or
i 1st;ramd cotton cord made of No. 10 cotton) is from 35 to 45 yards
net ?’“gth, 18 to 20 meshes deep, the mesh being the same as in the ¢ drag-
; . I.llstead of a lead line is used a heavy cotton cord which has been
q uDDeq 1n pine tar and rolled in a bed of pebbly sand until a sufficient
is :Illtlty is fastened to it to weight the bottom of the net. Such a net
sh“ 1ef1 a “fly-tale,” and is set at night on the playing ground of the
mn’_“’lth. both ends made fast. To work these nets canoes are used,
o 8Ing from 16 to 30 feet in length and 3} to 7 in beam ; two men are
mg“‘red for a small canoe, three for a large one. The fish are taken
We:tf:]y OI} the flood-tide. When fishing with the drag-net, moderate
most er I preferred ; with the gill-net, a light wind, as the fish run
of ¢ ' windy weather. The fishermen do not make a special business
urat(’hlng the menhaden, but are on the lookout for all kinds of fish.:
res:l‘é:lets have been used about Cape Hatteras, but without very great
aIclll the rivers near Beaufort, N. C., according to Mr. Davis, the fat-
Hles;s are taken in gill-nets about 50 fathoms in length, and 50 or 60
o s (.leep, the meshes being 1% to 1§ inch in dimension. Nets which
thabp?l:‘tlal}y worn out are generally used, the fishermen having an idea
o ¢ slime of the fatback ruins a het so that it cannot be used after
iy ISt scason. The nets are worked from open boats and canoes car-
or eg from 10 to 25 barrels of fish. Two men and a boat are necessary
join 3;’11 het. Inmaking what is called a “ drop,” from four to six boats
o OIr nets and surround the school. The fish, getting confused,
isﬁnt‘themselves and are easily pulled in with the net, and are then
eh angled, From two to four hours are necessary for each haul, and
aul wij] generally fill the cances, Two loads can be taken in a day.

33
—~Tag RELATION OF THE MENHADEN FISHERY TO THE FISHERMEN
AND THE MARITIME VILLAGES.

ofllil- On the coast of Maine, according to Mr. Maddocks, “the catching
retureuhaden is a favorite occupation with fishermen. The steamers
Orer;hevery night if they have any.fare, and are hardly ever absent
oo an two or three days. Operations are suspended in bad weather.
can t0};1 18 manufactured at once, and .meets a ready market, The men
the U8 be promptly paid; whereas in the mackerel and cod fisheries
Ands are obliged to wait until the end of the season for settlement,

h .
® Bervice is.dangerous, and comparatively fall of hardships, the Men-
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baden Association bas never lost a man in its service, and not one of
the steamers has ever burst a boiler. This is the more important since
the cod and mackerel fisheries have been and are grievously oppressed,
and greatly reduced by the tarift.regulation that admits English fish
free to our markets. The Englishman can build his craft at less cost
than the American, can fit and equip her cheaper, and can therefore
afford to sell his ﬁsh at a lower figure than the home fisherman; and at
the same time he pays none of our taxes while enjoying the benefit of
our market. The menhaden fishery has afforded no little relief in this
condition of things to the unemployed fishing population on our coast
and elsewhere.”

182, Mr. Maddocks gives a very interesting picture of the influence of
the menhaden fishery upon the population of the neighboring shores.

In the villages of Boothbay, Bristol, Bremen, and East Boothbay, the
centers of the menhaden fishery on the Maine coast, the number of
dwellings has doubled in the past few years, and all the outward signs
of thrift, of enlarged comfort and abundance manifest themselves. The
companies engaged in the menhaden business pay in the aggregate &
handsome per cent. of the annual taxes of the towns in which they are lo-
cated. The oil companies of Bremen pay over one-fourth of the total tax
of the municipality. The oil-factories of Boothbay bhave, since they were
built, paid an amount of tax equal to two-thirds of the war debt of the’
town. The Bristol factories pay one-eighth of the town tax. The indi-
rect contributions of the business to the public treasury, by promoting the
building of houses, vessels, &c., have been very considerable. All the
money made has been spent on the spot, where it is open to taxation.

“About $60,000 worth of cotton twineis used yearly in the menhaden
fishery of Maine for the manufacture and repair of seines. Quite &
number of hands, men, boys, and girls, are employed in this work, The
seines are of course made by machinery. Ten thousand tons of coal are
consumed for various purposes, and 40,000 bushels of salt.”

A correspondent of the ‘‘American Agriculturist” states in that pa-
per* that the proceeds of the menhaden fishery and industry between
New London and Stonington ip 1872 amounted to $113,000, which was
distributed along the coast of 12 miles on the north s\de of Fisher’s
Island sound. 7The business gave employment to over 200 men at the
factories, and indirectly to as many more, besides the business of freight-
ing the products.

34,—~PROTECTIVE LEGISLATION.
Laws of Maine.

183. The legislative acts relating to the menhaden fishery in Main®
are summed ap as follows:

SEc. I, chap. 313, Pablic Laws, 1865, provides as follows:

¢ No person shall set or use any seine within three miles of the M

* Amerjcan Agriculturist, 1873, vol, XXXII, p. 139.
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M any waters of this State, for the purpose of taking menhaden or pogies;
Ut a net of no more than one hundred and thirty meshes deep shall not
® deemeq g seine.)? * * * » » *

© penalty for violation of this act was fixed at “not less than four
Undred nop more tban one thousand dollars, and the forfeiture of all
€ Vessels and apparatus employed.”
By. the act of February 21, 1866, chap. 30, Public Laws, the penalty

Or violation of the law was reduced to “not less than one hundred nor

!cnore than five huodred dollars,” and the number of meshes deep in-
"®ased to one hundred and forty to constitute a seine.

The acy of February 27, 1869, chap. 36, Public Laws, repeals the fore-

80lng, anq re-enacts it in substance with various modifications,

he legislature of 1870 re-enacted the above with faller details as to
8 collection of penalties, &e. Chap. 120, Public Laws, 1870.

in tu the revision of the statutes in 1871 the above act was consqlidatgd

Te © one section, sec. 54, chap. 40, Revised Statutes, 1871, which still
faineq e three:mile restriction, and the penalty of one hundred to
¥ hundreq gollars for each violation, and a forfeiture of all equipment

$mployae,

t Chap, 211, Public Laws, 1871, approved February 27, 1871, repeal
€ above gec, 54, chap. 40, of the Rovised Statutes. :

Laws of Massachusetts.

¢ }184' The following acts have been passed by the legislature of Massa-
Setts » .

Ay
o
AN. ACT o protect the menhaden fishery in the towns of Duxbury, Plymouth, and
Kingston.

th: (gh‘ 85.) SEOTION 1. Beit cnacted, Every person “‘rho sh'fall, bgtween
Year '8t day of May and the first day of November, inclusive, in each
» deposit the offal or waste dressing of the menbaden fish upon the
I'iver: S or flats, or throw the same into the waters of the bays, parbors,
shalls} Or creeks of the towns of Duxbury, Plymouth, or Klngstf)n,
fov Or each and every offense, forfeit and pay a sum not exceeding
i Yflollars’ one-half to the complainant, and the remainder to the town
reeo:,l; Wholsejurisdiction the offense was committed, to be sugd for and
ong Ofred in any court competent to try the same, on complaint of any
Dirre. Fhe selectmen, or any legal voter of either of the towns of Dux.
‘?S’EKlngSton, or Plymouth.
violat.ﬂ- 2. Auy boat, cratt, vessel, or fishing app?,ratus used by persons
excee(l;.]g the provisions of this act, may be selzeq and detained not
afoy ,l.ng forty-eight hours by the selectmen of either of the towns
PSaid, in order that the same, if need be, may be attached or arrested
“Sue Process of law, to satisty said fine with costs.

24, 18;} 8. This act shall take effect from and after its passage.”—[April
» :
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“AN ACT regulating the seining of menhaden in the rivers of the commonwealth.

#(Ch. 62.) SEcTION 1. Be it enacted, The mayor and aldermen of any
city or the selectmen of any town situated upon or adjacent to any river
in which the seining of the fish is now or may hereafter by law be pro-
hibited, may, upon the petition of twelve or more legal voters, and after
due notice and hearing thereon, grant perwmission to such persons, upon
such condition and with such restrictions as they may see fit, to sein®
menhaden therein, if, in their judgment, the same is consistent with the
public good: Provided, however, That in all cases where two or more
cities or towns are situated upon such waters and interested in said
fishery, no action shall be had except upon petition to each of them, and
by their concurrent vote.

“8E0, 2. If any person so licensed shall exceed in any manner the
terms of said permission, or violate any of the conditions thereof, he
shall be subject to the same penalties as would attach to seining without
such license,

“SEc. 3. Snch license may be altered or revoked at any time, by the
concurrent action of the municipal anthorities granting the same.”—
[March 15, 1858,

“AN ACT relating to the taking of menhadon in the waters of Buzzard’s Bay and Vino-
yard Sound. )

[1856, ch, 176. Additinnal act, 1870, ch. 249.]

%(Cha212.) SECTION 1. Be it enacted, From and after tlre passage of
this act it shall be lawful for any person to take menhaden by the use
of the purse-seine, so called, in the waters of Buzzard’s Bay or of Vine-
yard Sound, or the waters of any bays, iulets, or rivers bordering on or
flowing into the same : Provided, That no authority shall be hereby given
to use any such seine at the mouth of any river where there now is or
where there may hereafter be a herring fishery established by law, un-
til after the fifteenth day of June, in each year: And provided further,
That no aathority shall be hereby given to use any seine in the waters
around Nantucket or the islands belonging thereto.,”—[May 9, 1865.

In the report of the commissioners of iuland fisheries for 1877, p. 65, it
is stated :

+ Pishing with seines in the Merrimac, at the season when the menha-
den stand in, is forbidden by law. The mouth of the river has, however,
never been defined by the governor, as permitted by statute ; and it was
represented to the commissioners that valuable menhaden fisheries ex-
isted in this neutral ground of brackish water. Therefore, under the
personal promise of the fishermen to capture no shad or salmon, and
with-the gnarantee of responsible persons. in Newburyport, the commis-:
sioners agreed to defer the ‘definition of the river-mouth, and to assume
that these menhaden were not positively included in the river proper-”,
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K.—ECONOMICAL VALUE AND APPLICATION.

35.—THE MENHADEN AS A TABLE-FISH.
Its use in a fresh state.

185, In many parts of the United States menhaden are in favor as
ta‘bk’*f‘lShes. When perfectly fresh they are superior in flavor to most
0_ the Comumon shore-fishes, but if kept they soon acquire a rancid and
Oy flayor, The Maine fisherman finds Lis breakfast of fried pogies both
Substantial ang palatable. I can testify from personal experience that
4 bony.figh chowder is not to be despised.

bey are often eaten in the vicinity of Newburyport, under the name
of « hard-head shad.” They are considered more palatable than the
“arly rung of the river shad.
.2 indebted to Mr, Barnet Phillips, of the New York ¢“Times,” forthe
formation that i 1813, during a season of scarcity, large numbers of

OE*s‘bunkers, both fresh and sinoked, wera consumed in New York City.

0€s not appear probable that they were ever extensively used for
%0d except in seasons of scarcity.
rofessor Gill, writing in 1856 of the fishes of New York, remarks
4t moss.bunkers appear in the markets in the fall months, but in small
quuntities. .
Storep remarks* that the fishermen who supply Boston market with
Codtish get, their nets about the ounter islands in the harbor each night
8 they come up to the city, and exawine them in the morning as they'
80 out for the day’s fishing. Large numbers of menbaden are thus
alen, frequently one hundred barrels at a haul, and such as are not

U8ed for byt are sold to the poerer classes for food, at about 6} cents

Der dozep,

tioTh”e‘Rev. A.'W. Chureh, editor of the Middletown (Conn.) ¢ Constitu-
1,7 informs me that the moss-bunker is a staple article of food among
© beople living on the sea-coast of New J ersey in the vicinity of Bricks-
I7g, Somers Point, ete., and ten or fifteen miles inland. Every family
dkes a practice of salting down a barrel or two for winter use. They
T® preferreq to any other fish which can Le taken in that vieinity.
Ch U the fall and winter thie alewife is in good demand on the shores of
i ®Sapeake Bay. In November and early part of ‘December, 1874, 1
€Quently saw twenty or thirty strings on the tables in the Washington
strpy o 2vket and they seemed to meet with a ready sale at 40 cents &
in ;ng a price nearly as high as that of striped bass, the favorite fish
ashiugton, .
A6 _C“PG Hatteras the winter fish sre in demaund and are salted in
gluannty for summer use. “In 1873 they sold for $7 a barrel. The sum-
°r fish are yged only as fertilizers. : :

Q,

* Hist. Fish. Mass., p. 159,
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The abundance of bones and the oily davor have given rise to a preju-
dice against the menhaden as a food-fish, which the oil factories on the
coast have doue much to confirm. Still the fish is not unpalatable, and
is capable of much valuable-service in the capacity of a table-fish.

Its use salted,

186. TFor many years salted menhaden have been shipped from Glou-
cester to the WestIndies and Guiana, to serve as food for the negroes upon
the plantations. These fish are not carefully prepared, but are chiefly
the surplusage of the bait supply remaining in the hands of outfitters
of fishing vessels at the close of the season. They sell for about $2 per
barrel. Mr. . W. Homans ships from 1,500 to 2,000 barrels annually
to Surinam. These would weigh from 300,000 to 400,000 pounds, and
be worth in the aggregate some three or four thousaud dollars. Other
individuals doubtless dispose of their refuse stock in the same manuner.

Capt. Moses Pettingell, of Newburyport, informs me that about the
year 1840, and before, large quantities were annually salted down in
Newburyport, to supply a regular market in the West Indies. Salted
meunhaden were found to mect with a readier sale than salted mackerel,
since, while little inferior in quality, when well prepared, they could be
sold at a much lower price.

In the “ Topography and History of Wareham,” 1315, it is stated that
the inbabitauts of Wareham and Plymouth were accustomed to vote to
allow a certain number of barrels of alewives to be taken annually
from the brooks within town limits, and that ‘““menbaden were also
tuken in quantity at Wareham aund barreled for exportation in former
years.’ *

It is stated by the editor of Forest and Streamt that some Drooklyn
people have a patented process for extracting the bones and superfla-
ous oil from the menbaden or moss-bunkers, bitherto useless as food,
and then salting the fish, which they claim are fully equal to No. 3
mackerel. Thus all parts are utilized.

Salt mackerel at times replaced by menhaden.

187, The inspection returns of Massachusetts show a curious relation
between the anuvual returns of salted menhaden, alewives, shad, and
mackerel. An exawmination of the table given in Appendix G shows
that an effort was made during the season of scarcity in the mackerel
tisheries to supply the demand by the use of menhaden.

The question of drawback on salt. .

188. Capt. Fitz J. Babson, collector .of customs for the port of
Gloucester, states that the question yearly comes up as to whether the
menhbaden fishermen are entitled to privileges under the law granting

# Collections | of the | Massachusotts | 1listorical Society | —— | vol. iv. | of the
gecond series. | Boston: | printed MDCCCXVI | : p. 284.
1 Vol. 11, 1874, p. 215.
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drawh

on iy ack on salt used in pickling, nets, and fish. This discussion brings

/"® question whether menhaden are or are not ¢food-fishes” The
€cision hag usually been made that they are food-fishes.

36.—FOOD PREPARATIONS DERIVED FROM MENOADEN,
The manufacture of sardines.

fa:tsg.‘ On the coast of New Jersey, near Port I\.Ionmouth, are several
i f)rles, whick carry on an extensive business in canning menhaden
1 0“. and spices. Ono of the largest of these is that of the American
Uding Company, a representation of which is given in Plate XXIV.
I TP Beals, of New York, gives the following description of the
m?‘thods in use in this establishment: |
A ¢ aim to have cur cateh of moss-bunkers in by 6 or 7 o’clock a.m.,
a8 ?he fish seem to Le strougly impregnated with phosphorus and soon
“Poil in warm weather. As soon as the fish are landed, we put our entire
o%ce of men to cleaning, cutting, and scaling, for which we have
Wachines adapted. When thefish are cleaned, they areatonce put inhogs-
“ads, and salted just sufficiently to keep and to remove their extreme
Teshness, They are then packed in cooking cans, which are a little
Arger than the packing canps, and put into the tanks, where they are
®2med for the space of about two hours. After the fish are takeu out,
%ey ara placed in the regular market cans, which are then laid upon zine-
in"ered tables, wheroe they are filled with salad oil. They then go to the
ters, who solder on the lids, after which the can is again steamed and
Wo efla and passed up into the cleaning and labeling room. llach day’s
- XS piled up separately, each can being thoroughly tested to see that
I3 Perfectly air-tight. For this we have an experienced hand. Not a
O?Ehl's D_ackéd until it has stood for at least 2 month., At the expiration
o 18 time, after being again tested, the cans are packed in wooden cases
t“miﬂg two dozen each, and are then ready for the market. - As we
ke all our tin cases, we are able to secure good results, and it is a
€ Occurrence to have a swollen can. If there is one, it is at once
Ciown agige,
Stat Ur company was incorporated April 21,1871, un.der the_laws of the
oth © °_f New York. Seeing the magnitude of the sardine I.)usmess on the
eT side of the Atlantic, we were impressed with the idea that there
ab(? 2 large field for operations in this country alone. We at onceﬂset;
60 fiud a fish which woald supply the place of the European Sﬂ.fdln&
m()::l?‘mly experiments, we at last fonnd one tq suit the purpose, viz, the
exty "bUnker, and commenced a series of experiments tq find a means of
acting or softening the bones without the use of acids of any kind.
T Over g year of experiment, wo at last found the desired process,
hileh e secured under United States letters patent, dated May 21, 1872.

N :I;mcess consists of varous modes of steaming until the bones become
oL,

slighte that they can be ecaten, like the flesh of the fish, without the

St inconvenience. Thetwo first years most of our time was con-
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sumed in experimenting, 50 that it was not until a year ago that W
really commenced to manufacture, though prior to that we put up some
goods. Last year, 1873, we packed and sold about 30,000 dozen whole
caifs or boxes. We have now capacity to turn out double that amoun?
and we expect to be obliged to do so, as our trade is rapidly increasing:
Our goods have received various awards, including a medal of merit a6
Vienna in 1873, and a silver medal at Bremen in 1874.”

Durm g the season of 1877, the works of the American Sardine Com*
pavy were not in operation. Mr. Beals, the secretary, informs me that
the manufacture will be pressed strougly in 1878,

The qualities of American sardines.

190. Many persons are incredulous with regard to the possibility of
manufacturing sardines of good quality from the menbaden. It need
only be said that they have been carefully tested by many unprej adiced
Jjudges in the city of Washington, and that the verdict has always beent
that they were almost equal to French sardines of the best brands..
There can be no reasonable doubt that if olive oil of good quality were
to be substituted for the cotton-seed oil now used in the preparation of
American sardines, they would be fully equal to similar ar ticles imported .
from abroad.

The Amwerican sardines should be carefully distinguished from the
sardines prepared at Eastport, Me., fiom young herrings; they areé
sealed up in tin cases imported ready-made from France, and are pub
upon the market in the gaise of foreign goods—a misrepresentatiod
which is not at all necessary, since they are quite as good as the urticles
with which they profess to be identical,

Menhaden preserved in spices.

191. Thero are other establishments near Port Monmouth which pre
pare menhaden in spices and vinegar under the trade names of “Shad-
ine,” “Ocean Trout,” and “American Club-fish.” I have been unable
to obtain statistics of this branch of manufucture. Hoope & Coit, of
New York, contributed samples of these preparations to the Contennial
collection of the United States Fish Commission, and I suppose this
firm to be engaged in the manufacture.

“ Russian sardines” are prepared at Eastport, Me., from the herring
and are branded with spurious names and labels 1mp0rted from Germany:

Mr. Baroet Phillips describes, in the New York Times, a visit to th®
“ocean-trout” manufactory at Port Monmouth, He writes: «If the
nawe of the salmonide be taken a little in vain, the trous manufactured
out of moss-bunkers are by no means to be despised. “Ocean tront’
maymnot be the garum cooked with Tragasman salt, but is a fair fish*
food and as an alimentary substance is in good demand. The process
of wanufacture is simple. The fresh fish are scaled by machinery, b¥
meaus of a revolving wheel, are then cooked in steam, packed into
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boxes, which boxes have a cover put on them perforated with a couple

of holes, The box containing only the fish is then plunged into a bath
of pickle, whore it remains until it fills itself, then the box, now full of
ﬁ§h and pickle, goes through a second cooking. When all hot, filled
With Steam, the two minute holes are closed with solder, a label is put
00,ang the moss-bunker, now metamorphosed into.* ocean trout,” instead
ot being turned into oil or being employed as a top-dressing for sterile
Soil, mg)eg quite a delectable food, and doubtless to-day the advance
of civilization in the United States is shown in remote portions of the
collntry by cairns made up entirely of empty tin boxes once filled with

¢dible moss-banker.
Goodale’s ¢ Extract of fish”

192. The Hon. §. L. Goodale, of Saco, Me. (secretary of the Maine
94rd of Agriculture from 1856-1873), has invented a process by which
' juices of the flesh of fish are extracted to form an article of food
"bich promises to be of much commercial value. He writes: “Some time
SIhee the iden was conceived by me and reduced to practice of concen.
trati“g the juices of the flesh of fish iuto a food extract. The attempts
Vere Successful and the product satistactory, bearing close resemblance
lebig’s extractum carnis, and possessing a like percentage of saline
Stituents and extractive matter, soluble in alcohol. My results thus
T indicate that the more abundautly occurring Clupeide appear to be
t Ueh better adapted to this use than any other fish yet, tested, especially
. SMenhaden and the herring, the latter baving & more distinctively
) ﬁa-VOI', the former more nearly a simply rich-cooked meat flavor,
~he alewife I have not yet proved, but anticipate excellent results from
® employment,
‘ Uring the two seasons past I have worked a few barrels of men-
v N at a time, at intervals of a fortnight or more, to see if the juices
Aried iy flavor or richness.. My apparatus is imperfect, and although
Extract must be, judging from my former experience with beef
nra%, inferior in flavor to what it would be if prepared with a vacuum
and all gujtable conveniences, it is good enough to elicit many
xnm(ﬂldationss. No one needs less than yourself to be told how great
ase ® possibilities for this new project. From each ba-rr.el of menhad.en,
DOua 0, I get; three pounds of extract when flesh alone is 13seq and f.our
jllst;nds If the spine is retained in dressing. And my rejections yield
fo 8 much oil and serap as any manufacturers get who treat them
" this glone, The skins may be used to make glue. I remove them
&e:caming quickly, in either mode of dres§ing. The details of manu-
Cure'&l‘e fully worked out. _
trea(znmdering the large amount of fish annually taken and hitherto
®d for oi] and gerap alove, the juices of which have been allowed to
ack into the ocean as a worthless by-product, I cannot avoid the

Cop
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conclusion that a new source of food is within reach, which at no distant
day may countribyte materially to human welfare.”

Mr. Goodale exhibited specimens of the extract of fish at the Inter
national Exhibition in Philadelphia.

The writer has had an opportunity of testing the qualities of the prep-
aration and can testify to its agreeable flavor and manifestly nutritive
properties. Two tablespoonfuls of the jelly dissolved in hot water yield
a large dish of savory soup, most closely resembling the potage consommé
of the I'rench cooks.

Professor S. W. Johnson, of Yale College, wrote to Mr. Goodale: ¢ can-
not doubt that the fish extraet is entirely new, and as food or stimulant
is equal to beef extract in all respects (cxcept possibly in the matter of
iron*), and if put into the market in the proper shape would shortly
share.the patronage now so lurgely bestowed on beef extract, &c.” And
again: ¢ I find your extract of fish both by actual use and by chemical °
analysis in all respects equal to the best Liebig’s extract of beef.

Mr. Frederick Law Olmstead, of New York, wrote: “I have made 8
trial of your extract and find it more palatable than any beef extract 1
bave used. It is not at all fishy, but I thiok it has a slight distinctive
agreeable flavor which is also found io rich fish gravy., I am strongly
disposed to regard it as a very important invention.” -

The extract of fish has also been tested in hospitals in Portland, Me.,
and in New York City. Coucerning the latter, Professor Johuson may
aguin be quoted: “The fish extract was tried in this hospital. The
physictans consider it in no way inferior to Liebig’s. It was not sus-
pected by nurses or patients to be anything else.”

Possidle yicld of “extract of fish.”

193. Mr. Goodale estimates that the fish used by tbe factories in the
towns of Bristol and Boothbay, Me., in 1873, 1874, and 1873, allowing
the product to equal one-fifth of the weight of the live fish, would have
yielded in either year upwards of a million of pounds, or five hundred
tons of extract of fish, Carrying out the same calculation for the entire -
.catch of the Atlantic States the potential yield of the menhaden ﬁsher-
ies would exucd ten millions of pounds.

317, _‘\IE\IHADDN AS FOOD TOR ANIMALS,
. Menhaden scrap as food for cattle and poultry.

194, At a meeting of the “Maine Board of Agriculture and Farmer’s
Convention” at Wiscasset, Mr. Wasson gave an interesting account

* With regard to Professor Johnson’s suggestion of possible difference in contents of
iron, I cannot speak confilently, but my impression is that this element occurs mainly
if not wholly in the blood corpuscles; that theso are entangled 1 the albuminous

constiluent, as it coagulates in boxlmg and are removed in the serum which rises and
is taken off, consequently that iron would not be found in appreciable quantity in
extract made from either Leef or fish,—8. L. GOODALE.

Professor Johnson's later analyses seem to confirm the impression of Mr, Goodale.
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of the use of “porgy chum” as a food for sheep and poultry, stating:

% he had used it for five years. To prepare it for food it is
Prepared by drying it in the sun for two days on elevased racks, thus
BXp,e“i“g a large portion of the water. When thus dried it will keep for
an Indefinitely long period. Mr, Wasson had kept a quantity in an
Open barpe) in his barn for at least five years. Oue barrel, costing $2,
Was sufficient to feed three sheep during the entire winter. Sheep thus
fed showeq an average increase each of one pound and a quarter of
Wool, while they were constantly fat and Lrought heavy lambs. Iens
3130 ate the scrap with avidity. Mr. Thomas Boyd of Boothbay, stated

at heng, ducks, and tudkeys prefer it to corn, and become large and

4y when fed upon it. It is customary to discontinue the scrap and
f thew on corn three or four weeks previous to Kkilling them. Pro-
fessor Charles A. White inquired in regard to its effects upon the qual-
'Y and flayor of the meat of animals fed with chum, statiug that hogs
feq in the acorn or mast region of the west do not malte such firm sweet
Dork 44 those fed on corn. None of the members present were able to
B0Swer ¢))iq question.

L. Luther Maddocks, of Boothbay, a leading manufacturer, stated
W if g demand should occur for scrap to be used as animal food, it
2ould 1 80 pressed as to retain only 25 per cent. of water, and in that
O.Pm 1t would be more suitable for transportation. Ordivarly it con-
08 about 50 per cent. of water.

DPparently this subject deserves careful investigation. In the N.'OI.‘-
"Ogian Department in Agricaltural Hall at the International Exhibi-
ton: ¢ 1876 were exhibited some biscuits made from *¢fish-flour,” a
prepﬂration invented by the late Antou Rosing, a prominent agricul-
llra.l, chemist of Norway. These biscuits were in good condition after
tﬂ\'mg been kept for ten years in an unsealed jar. They were intended
0 bg applicable to the uses of soldiers, miners, and farmers, to whom a

Pply of fish, other than salted, is beyond reach. The editor of the
] ericap Agriculturalist suggests that a similar process might be em-
Dloyeq in utilizing the refuse of the oil manufactories as food for stock.*
Wit(;proper preparation of thid material for feed, either alone or mingled

. bmﬂ, corn-meal, or other products of grain, would doubtless be &
Sreat €conomy, both for feeding and enriching the manure.t

L—-THE MENHADEN AS A BAIT FISH.
38,—THE USE OF MENHADEN FOR BAIT.

Menhaden as cod bait.

o 195. Menhaden bait is extensively used in the cod and mackerel fish-

drles in New England and the British Provinces. Its popularity is no
Oubg chiefly que to the ease with which it may be obtained in large
N TAmericun Agricultarist, Vol. XXXV, 1876, p. 314,

sor 4 ® value of menhaden as & food for animals is discussed more in detail by Profes-
tWater in the succeeding part of this report,




142 REPORT OF COMMISSIONER OF FISE AND FISHERIES.

quantity, though its oily nature and strong odor render it particu]aﬂy
well adapted for use as a toll bait for mackerel. ¢ Slivered pogies” aré
carried by the # bankers ” or vessels fishing for cod on the Newfound-
land and George’s Banks from the ports of Gloucester and Province
town.* According to Captain Atwood, salted menhaden are good bait
for haddock but inferior. for cod. On the Labrador coast the bait prin
cipally used is a small fish of the salmon family known as the capelit
{Mallotus villosus) large quantities of which are easily procured in those
waters for a short period iu the summer. The herring (Clupea elongats)
is the most common bait in the Bay of Fundy cod-fisheries and it is
also used by the English ¢ bankers” to a considerable extent, as well a8
young mackerel. The English vessels also cousume a large amount of
“glivered pogies” which they buy from Massachusetts vessels. Fresh
“slivers” are preferred to those which have been salted, and vessel$
bound to George’s Banks usually carry their bait preserved on ice.

Menhaden as mackerel bait.

196. Asa toll bait for the mackerel fishery, the menhaden is better
than any other fish. The mackerel seem to prefer it, and the pres:
ence of a great quantity of oil renders it especially convenient for the
use of fishermen, since a small quantity of ground menhaden bait will
spread over a large area of water.

The introduction of the use of menhaden bait.

197. In early days it was the custom to grind up small mackerel for
bait, much to the detriment of the fisheries in succeeding years, Cap-
tuin Atwood remarked in his testimony before the Fishery Commission
at Halifax: ¢ We now use meunbaden for bait; but when T first wenb
fishing we did not do so. Our practice then was to grind up small
mackerel for the purpose. Any quantity of these mackerel were at that
time to be found along the coast aud plenty of them are there to be meb
with now. These fish were of no account then, and so we ground them
up for bait; and when we could not‘obtain them, we ground up for bait
what you call garry, the inwards of fish with the gills attached. A meri-
can fishermen, when they fish with hooks, use menhaden bait almost
exclusively. The superiority of this bait over all otbers is such that
when this fish can get menbaden they won’t take any other, At first
mackerel fishermen were afraid of this bait. It is a very bony fish, and
they then thought that if it was cut up for bait, the mackerel wou_ld
soon get sick of it, owing to the numberof bones. There is a species of
fish belonging to this family found on our coast which is exceedingly
fat. We call them blue-backed herrings ;t and some preferred this fish
for bait, as it was not 80 bony as the menhaden; but when the mef

* Vousels also carry for bait ¢ sea-clams ” (Mactra solidissima) ealted, and the commo?
long clam (Mya orcnarig). Tho former are preferred by vessels fishing off Block Island
and Nantucket to supply the Now York market with fresh cod and haddock. They

are sold at Nantuckot at the rate of 30 cents a hushel
t The alowifo, Pouolobus pseudoharengus.
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Mackere] 8ot to be worth having, about everybody adopted menhaden
for bai, It is the cheapest bait.*

The comparative value of herring and menhaden Jor toll bait

193, My, Sylvanus Smith stated before the Halifax Commission: “All
238 bait useq in mackerel fishing consists of menbaden or porgy, which
S only found off the coast of the United States, and which the Canadians

Ught from the American fishermen to a great extent” t

10 to the same effect Mr. James G. Tarr: ¢ The ounly bait used for

Mackere] jg the porgy or menhaden, which is found entirely in thp
dited States, and which all the Canadians have to buy from the Ameri-

Cans jg 4 salted state. This fish (the porgy) is not found in Canadian

Water& and is almoss the only bait used in tho mackerel fishery ; if the
A0adians were unable to procure this bait, they would be compelled to

Use berring bait, which is much inferior for the purpose. * * * I
Ve kuown vessels to sail from this port (Gloucester) with as many as

300 barrels of porgy bait on board, which was sold in Halifax and the-

Straitg of Canso to Canadian fishermen. * * * The bait which we
Uy from them for the cod-fishery consists of berring and some small

macker@]_v e

Joly E. Saunders remarked: “TFresh herring is used by Canadians

mewhut, but it is an inferior sort of bait, and they mwuch prefer men-
a. tn whey they can get it. * * * Cabadians import menhaden

At from the United States to some extent ; the menhaden is not found
Horty, o Cape Sable.” § .
Bichafd Hannan, of Gloucester, also stated : “1 bhave sold menhaden
At to the Capadians, a few barrels each year; they import a great deal
OF thig bait from the United States ; now by the treaty they can come

or6 anq cateh -this bait themselves. To my own knowledge there have

t 1 t%0 or three vessels bere from Yarmouth and Argyle which came
0 Cate porgies for use in the bay. || .

Q Jameg McKeen, of Port Hastings, Nova Scotia, on the Stra1§ of
3080, stateq : « The bait chiefly used by American nxackerel-ﬁspxllg
€8sels g menhaden or porgies. These fish are taken, I believe, entirely

On‘ the Coast of the United States, and mostly in seines witbin three

Dileg o the land, so I have been informed. British mackerel fishermen

?0 % the same kind of bait prineipally, and depend on the United States

A T the Supply. Clams are also used as bait for catching mackere‘l by

e{:.t b Merican and Colonial mackerel vessels, and they are obtained

"y in the Unitea States. | - _

Seorgq Critchet, of Middle Milford, Guysboro County, Nova Scofia,

. . . .
19, i\vgﬁ,l.}) A‘FWQOd. Proceedings of Haltfax Commission, Appendix L, p, 42, September

8o

I:ﬁlduvit 34. Proceedings of the Halifax Commission, 1877, Appendix M, p. 8L
§ Amda.vit, 36, op. oit., p. 83.

davit 41 op, o
it 41, op. cit,, p. 86.
I Afgay;; 42, op cit.,'P- 8G.

davit 176, op. cit., p. 195,
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stated : * The only bait used by mackerel fishers.in the Gulf of St. Law-
rence is clams and porgies, and that comes all from the United States.”*

Christopher Carrigan, of Lower Milford, Nova Scotia, also stated that
he has been on two trips in the north bay in provincial mackerel vessels
and that they used only clams and porgies for bait. t §

A similar statement was made by Martin Ryan, of Middle Milford, who
bad fished five seasons in ‘provincial vessels,i and Philip Ryan of the
same place, who stated that porgies and clams are universally used i0
the bay (Gulf of St. Lawrence), although a few provincial vessels may
occasionally use herring. §

Andrew Laurie, of Lower Milford, also stated that herring is only used
as bait when the vessels of the provincial fishermen are out of porgies and
clams, which are botter, || and this was confirmed by Thomas Eu gland, [
Rufus Carrigan, ** and Charles Lowrie, i of Milford, George Luidlaw i
and R. Mc¢Donald, of Low Point, Inverness County, Nova Scotia, who
remarked: ¢ The only bait American mackerel vessels use is porgies and
‘elawnsg, and that is the bait nearly always used by provincial vessels, bub
sometimes the latter use herring, which is not a good bait and would nob
do at all to use as bait in fishing alongside of vessels throwing oub

_porgies and clams. ”§§ )

Daniel McDonald, also of Low Point, stated that ¢ ten or twelve years
ago or longer there were about 400 or 500 American mackerel vessels it
the Lay of Saint Lawrence, and during the same time there were about .
100 provincial vessels in the bay. Thoe only bait used for mackerel, of
almost the only, cousists in porgies and+clams, and these all come from
the Uunited States, whether used by provincials or Americans; a fe¥
English vessels use also a little fat herring, but this is nsed in quantities
hardly worth mentioning.” |||

James R. Maclean, a merchant of Souris, Prince Edward Island, called
on bebalf of the Government of Her Britannic Majesty, sworn and exan-
ined, testified : ’

“Question. With regard to the bait in use for cod-fishing and mackerel,
where is it obtained 3—Answer. They very often use herring and some*
times porgies.

«Q, Where do they get the herring 3—A. They cateh them around the
coast and at Labrador. '

“Q. Are herring caught there?—A, Yes; thereis alot of herring taken:
B * * * * » * *

“Q. The different, fishermen—the large fishermen and the small fisher
men—don’t they all catch their own bait 3—A. Yes, with nets; and for

A3 - -
* Afidavit 188, op. cit., p. 202, ** Affidavit 195, op. cit,, p. 200,
t Aftidavit 189, op. cit., p. 202. 1 Affidavit 197, op. cit., p. 207.
t Affidavit 191, op. cit., p. 204, tt Aflldavit 200, op. oit., p. 209,
¢ Affidavit 192, op. cit., p. 204. ¢¢ Affidavit 201, op. cit., p. 210,
Il Affidavit 193, op. dit., p. 205. Il Afdavit 202, op. cit., p. 10,

9 Affidavit 194, op. cit., p. 205.
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Mackere] bait they take capling—a very fat little fish—and they make
0ut that it ig 4 better bait for mackerel than porgies.
“Q. But the large proportion of the bait is herring ¥—A. Yes; but they
usp Porgies, which they often buy for bait.
“Q. To any extent %—A. The vessels which go fishing generally buy
them, They prefer herring when they cannot get porgies good.
. “Q. Where do they buy porgies #—A. They generally buy them on the
Blang, where they are imported.
- They buy them from the merchants?—A. Yes. It would not pay
% seng down to American waters to fish for porgies for the number of
Vesselg engaged in mackerel-fishing.
“Q. They prefer to take berring, to do that 2—A. Yes.*
«n  Cross-examined by Mr. Dana: . . ' s
) Q. Ang your people are buyiug bait from the United States?—A.
h‘ey Sometimes do so. . .
‘Q. You said that they very often bought pogies, which were used by
Peopla?—A. Yes.
+ You mean menhaden—it is the same thing ¥—A. Yes.
‘_‘Q' Where do the merchants get their pogies #—A. I'rom the States.
“Q Do you really suppose that the American fisherwen, instead of
buyi“g menhaden from first hands, would buy them of your merchaats,
bay lug their profit, and commissions, and fréight, and all that —-A. Yes.
3Ve scen these fishermen buy them when their own bait bad turned
' Or was bad, If the merchauts have a quantity of good bait on
‘1‘1 » they can generally sell it. T‘
exte, t Is that considered an article of trade 9—A. No; not to a great
1€,

Your
143

“ Q. Then- the Americans get caught; their bait sometimes turns
Sour T—A. Yes. Consequently, of course, if out with other vessels fish-
g, a Vvessel having bad bait could not secure her share of the fish.

- “Q Can they not catch something else to be used in place of it ; her-

n. » for instance 2—A. Not always. The mackerel-catehers could not
W"ttt for this, Their business is to cateh mackerel.
tak But they can obtain it at the Magdalen Islands #—A. It would

“e 100 much time to cross at that point. I_A. No

« Your own fishermen could not get across any soover ¥— »1' J; 1-
fighj,, . If you could fit out a great number of large vesgels fc'>r mackere

g, you would want to import a good deal of this bqnt, pogxes ov

‘{Hhaden, would yon not$—A. Yes; we would then, likely, import
it 5 lot of it, They could, however, use herring if no menhaden or
£:ges Were thrown into the fishing ground. Herring would do nearly.

Wel],

L Q. But the fish want something better.—A. Yes”t

Mr, Corge Mackenzie, fisherman, of New London, Prince Edward

. Proceedings of Halifax Commission, 1877. Appondix 1% p. 24,
t Ibig., p, 9o, ‘
10 p
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Island, witness called on behalf of the Government of Ier Britanni¢
Majesty, cross-examined by Judge Foster, testified :

“ Question. There is no mistake but what the American bait is a good
deal better than any other; there is no question about that —Answer:
No; it is always very well liked, but we have to pay pretty high for it.

Q. Do you buy it I—A. Yes.

“Q, How much of it do you use 3—A. T used 20 barrels last year, and
I bought 20 more barrels this year, at 85 a barrel. :

“ Q. That makes $100 spent for manhaden bait 2—A. Yes.

¢ Q. Do you mix this bait with herring #—A. Yes; and sometimes."®
mix it with clams. At the latter end of the season it is that bait which
we want. When the fish are poor a|most any bait will do, but whe?
they are in good condition they require good bait.

4 Q. When do you use herring bait ¥—A. In the springof the year and
July. .

¢ Q. Do you mix manhaden with it?—A. Sometimes.

«Q. If it was not for its expensiveness, you would not use herrings ub
all?%—A. No.

“ Q. Do you nse mills to grind the bait?—A. Yes.

“ Q. And you mix the herrings and menhadens together 2—A. Yesj
and we also chop up clams with it.”* '

And, again, James McKay, deputy inspector of pickled fish at 1’0?t
Mulgrave, examined by Mr. Hanson :

% Question. On your Uifferent trips mackerel-fishing, what bait do yoU
use ?—Answer. Pogies.

% Q. These are generally put up on the coast of Maine ?—A. Yes.

“Q. Where would you buy them if British vessels take them 9—A
Our merchants used to import them from Portland, Boston, and Glo%
-cester,

“ Q. To Port Mulgrave —A, Yes.

¢ Q. And sell them as articles of merchaudise #—A. Yes.

“Q. They bought and sold them?—A. The same as a barrel of flour.”t

The testimony of Canadian officers.

199. T. W. Johnson, of the Department of Marine and TFisherieS:
wrote, in 1868, a * Special Report on the Distress among the Nova S¢0°
tia Fishermen.” One of the reasons assigned by him for the failure ¢
the fisheries is that “the pogies, the only real mackerel bait, is DO
caught east of Portland, and must all be imported for our fleet, the in-
creased cost of which, added to the American duty, the fisherman h‘ﬂs
to pay on his share of fish, besides charges of transportation, place hio
in the position that if Le catches during the season, to his own gharts
forty barrels of mackerel in one vessel, he has not made as good & 56%
son by about $100, gold, as if he had been in an American bottom.”§
" proceedings Halifax Commission, 1877, Appendix F, p. 132,

1 Ibid., p. 190.

t Ibid., p. G7. .
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 Capt. p, 4, Scott, R. N., commanding the marine police of the Domin-
ion, teported, in 1870, to the Commissioner of Marine and Fisheries:
For lackerel-fishing the Americans use pogies and clams, chopped
08, ag bait, The pogies are found only on the coast of the United
a\teg’ and when imported into the Dominion cost about 86 per barrel.”*
‘2t Charles G. F. Kuowles, R. N., commanding I M. 8. “Lapwing,”
1sing on fighin g-station No. 4, which includes tho west coast of Cape
Teton apq the east coast of Prince Edward Island, reported to Vice-
Wiral Fanshawe, November 7, 1870, in theso words: “The bait with
'°h the Americans are supplied is far superior to any which can bo
Procureg in this country, to which may be attributed in a great measure
alte Success of the Americans previously to the recent restrictions,
ough, even now, the local fishermen complain that they have no
1% while an American schooner is fishing near them.” } ~
of the Professor Hind, in bis treatise on the Effect of .the Fishery ela}l§es
N 6 Tl‘eaty of Washington on the Fisheries and Fishermen gf l.3r1t1sh
i Ofth America (part 1, p. 73), remarks that its value as a bait for cod
fo’rlcrf a f:onsiderable degree, superseded by the berring; })ut a-.s 1 bait
treg, tOlhﬂg mackerel” it is still in repute, although other ﬁsh., similarly
ted ang finely ground, appear to be equally useful in this respect.
th N 'ﬁer part of this statement is undoubtedly true, at least as ffu’ as
Shermen of the British Colonies are concerned. In regard to the
Parative value of herring and menhaden for toll-bait, there is still

R for difference of opinion. .
ca ! average of, perhaps, 250,000 barrels of mackerel is annually

11ug by the United States vessels, using menhaden bait solely, agaivst
0 caught by the proviucial fleet, whick appears to use menhaden
€n it ean be obtained, buying it at the rate of §6 a barrel in pref-
¢e to herring bait, which costs only the labor of catching and the
Or preserving.

ery

cha

3
bajg
€re
Saly

Slivering menhaden.

is i(;l TPG method of preparing menhaden for salting, to be used as bait,
Wor *y Slmple, The head of the fish is taken in the left hagd of th.e
tug; Wan, and with a knife held in the right band he cuts a slice, longi-

ally, from each side of the Lody, leaving the head and vertebl::n to
(pmnro“’n away, or, oceasionally, to be pressed for oil. T}lc? .slwers
is g Ounceq slyvers) are salted and packed in burrel.s. Th? knife us'e(l
of & & peculiar shape and is called a ¢ glivering knife.” The operation

'Vering is shown in Plates XXII and XXIIL

The preparation of mackerel bait,

in2102' The uge of menhaden bait for mackerel-fishing was inaugurated
835 or 1840; the bait is ground up into & mush and salted, to be uscd
* Third Report Commissioner Marine and Fisheries, 1871, p. 312.
t Thirq Report Department Marine and Fisheries, 1871, p. 342.
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as a ‘toll-bait,” and to be thrown over the side of the smack to attract
the school to the surface and to keep it alongside; this is called *chum”
ming up the fish,” and the bait is called #clhium” or ¢ stosh.,” To prepar®
it for use the “slivers” are passed through a ¢ bait-mill,” which is a M4
chtherlike a farmer’s feed-cutter; the fish are thrown into the hoppef"
from which the fish pass between a roller armed with small knives 17
rows, and a series of similar knives arranged along a board which slope®
toward the bottom. Tbe buit is nsnally ground at night, by the watch
on deck; when the vessel has no “bait-nill,” the fish are cut up with &
hatehes or scalded with boiling water in a tub, Bait-mills were first i
troduced about the year 1824. In fishing for mackerel, one man thro™®
over the bait while the rest ply their lines. ¢ Toll-bait” is also used DY
the smacks, which use purse-seines and drift-nets, to attract the fish

the surface.
The use of menhaden bait in the coast fisheries,

203. Menhaden bait is also wsed in the coast fisheries for sea-bass, 0P
the “bull-tows” or * trot-lines,” and in the eel and lobster pots, They
are not much in favor for the latter use, however, for the oil of the fish
is thought to permeate the flesh of the lobster, imparting to it an u®
pleasant flavor.

Ewxtent of bait-fishery in New Ingland.

204, Captain Babson, of Gloucester, whose account of the bait-fishery
of Cape Ann ig quoted elsewhere, and to whom X am indebted for much
other valuable information, informs me that there were over 60,000 bar
rels of *round fish” taken in his district in 1873, Vessels bclongi”g
to the companies of the Maine Oil and Guano Association sold in 137_?
for bait 2,977 barrels ; in 1874, 10,400 ; in 1877, 10,795. TFrow the bai¥
fisheries about Marblehead, in the vieinity of Provincetown, 1,000 t
2,000 barrels were taken for bait in 1873, according to Mr. Loring. Al
Chatham, for the past five years, the average catch has been about 5,00
barrels, a large portiou of which are sold to the George’s Bank codfis
vessels. Nothing has been heard from the bait fisheries about N3l
tucket, which are, however, quite onimportant.

A large part of the fish taken at Martha's Vineyard are used for baiti
in 1873 there were 3,000 barrels according to Jason Luce & Co.

At Gloucester, according to Mr. Babson, the 60,000 round barrels of
fish make 20,000 barrels of * slivers,” worth §4 per barrel to the pr¥’
ducer. At Marblehead, it averages $1 per barrel for fresh and 86 1
sal6; at Chatham, $1.50 fresh ; at Nantucket, 50 cents to 75 cents, 3¢
at Martha’s Vineyard 50 cents, as I am told. In Narragaunsett Bay, at
cording to Mr. J. M. K. Southwick, bait sold in 1871 for $1 and $1.50:

Bait-fishery in Merrimac River and Salem Harbor.

205. Tisheries of some importance are carried on at the mouth of th‘?
Merrimac River. The menhaden thus obtained are used chiefly to S4P
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bly the Cape Ann fisking fleet with bait, although they are salted for food
0 2 cousiderable extent. Ten seines and about seventy men are en-
8aged in this fishery during its continuance, which is usually about one
Month—from the middle of June to the middle of J uly. The scines are
0 to 200 Yards long and 5 to 8 fathoms deep, requiring G to 8 men to
Nangge them. The boats from which they are worked are light scows,
2bout; 25 feet, in length, and 8 feet in breadth of beam. The seine is set
'Ol the stern of the scow, and is worked from the shore by means of
00 warps,
Capt. Moses Pettingell, of Newburyport, to whom I am indebted for
9 € above facts, tells me that the seine-gangs have occasionally taken
Y00 barrels of fish in a single day.
iy oston and Gloucester vessels corie to anchor at the mouth of the
- €T angd wait for their supplies of bait. At one time in 1877 there were
shing schooners waiting. Captain Pettingell estimates that 500
; bliey of bait of from 10 to 60 barrels are sold annually by the Mer-
ac seine.gan gs.
ba he fegular price of fresh bait for the past ten years has beep 81 per
Lre), Probably 1,000 barrels of slivered fish were prepared in 1876
ca,?e Sfﬂd for 85 per barrel. Captain Pettingell estimates the annual‘
2 (()‘h for 1876 at 2,000 barrels to a boat, making an aggregate cateh of
0’ ?0 barrels, or perhaps 6,600,000 fish. The rcturns are probably
‘haP from $20,000 in a good season.
is e followin g table is frown the Report of the Commissioners of Inland
€ries for 1877 (p. 65). 1t is possibly not complete :

SuD

TaBLE.—Seine fishory at mouth of the Megrimac.

Name. i Menhaden,
%T.huﬂo‘v |
By, T iy
W ; Dorking .. . 2 oo
N, Iillt.t{i T SRR } 2,013,675
BS“’VGI;)U_"'""'"':'::J‘

A similgy fishery, though of much less extent, is carried on by Glouces-

Wy Zeﬂsels in Salem Harbor. There being no considerable bod{ of ffesh

Se:‘{ the schools are small and are casily dispersed. July 15, 1877, I

illg ®d six or seven gangs busily plying their scines opposite The

V8. After a day or two the menhaden were driven away, and the

o 108 ceaged until the following week, when they returned and were
Ollowed by the same boats.

An estimate of the total consumption of menhaden bait,

2 .
80036‘ It is not practicable to make, from the data to which I have
% any very accurate estimate of the total quantity of menhaden
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bait used in one year. I have given below a number of estimates for
individual ports or fisheries; 60,000 round barrels are thus accounte
for. I do not hesitate to estimate the total comsumption for 1877 at
80,000 barrels, or 26,000,000 of fish.

Consumption by the George’s Banks flect.

207. The George’s Banks cod fleet is owned entirely in Gloucestor
There are about 130 vessels, making usually one trip every twenty day$
‘When they can get slivered menhaden they carry no other bait. Early
in the summer they go to the Vineyard Sound for their bait, where they
buy it from the pounds ; later they are able to buy it from Gloucester
and Newburyport seines. Each vessel carries about 40 round barrels
of menhaden, iced. Mr. Joseph O. Proctor estimates the annual nui”
ber of trips made with this bait at 600. This gives a total amount of
24,000 round barrels, or about 8,000,000 of fish; 24,000 round barrels
are equivaleut to 8,000 barrels of slivered fish.

Ten years ago, according to the estimate of the same gentleman, th®
% Georgiamen ” did not carry menhaden bait on so many trips, nor did
they carry so much. He estimates 300 trips, at 30 barrels each, giving
an aggregate of 9,000 round barrels, or abount 3,000,000 fish.

Consumption by the Grand Banks flect.

208, Mr. Proctor estimates that the Grand Bank cod vessels of Glow
cester use in all about 600 barrels of slivered menhaden bait.

Major Low’s statement of the outfit of the schooner Madam
Roland,”* copied from the trip-book, shows that she was supplicd
with 5 barrels of pogje slivers, at $8 per barrel, making $40; and 5
Dbarrels of slack-salted clams, at $11, making 855.4 His model table, 0
show the cost of a new schooner fitted at Gloucester, 1875, for a four
months’ trip to the Grand Banks for codfish and halibut, with 14 hand$
estimates for 12,000 pogies or herring, at $100.}

Consumption by the mackerel line-fishermen.

209. Each mackerel-vessel engaged in line-fishing consumes duritg
the course of the season about 20 barrels of salted menhaden slivers:
In 1867, when the entire fleet fished with hooks, the amount consumed
by Gloucester alone amounted, by Mr, Proctor’s estimate, to 6,500 bar
rels, and the total consumption in the United States of mackerel pail
must have exceeded 25,000 barrels, In 1877 the purse-seiners are in &
large majority. The whole amount consumed by a seining-vessel d0é3
not exceed 5 or 6 barrels in a season. Gloucester had in 1877 abo?t
60 “mackerel-hookers,” using about 2,400 barrels of slivers, while it?
seining-fleet used about 2,000 barrels more.

* Sailed for the Grand Banks August 26, 1873 ; arrived at Gloucester October 10, 18733
tirgo absent, one month fourteen days; gross stock, $2,758.27.

+ Ibid., p. 362.

t Idid., p. 308.
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sio?lafht" Sylvanus Smi?h, of Gloucester, stated to the Halifax Commis-
AW at a vessel fitting out for a four months’ trip to the Gulf of St.
Worty nce would need to be supplied with 40 barrels of pogie bait,
86 a barrel, making $240, and 10 barrels of salt clams, worth 88
arfe], making 880.¢
ivzjor LO}V’S statement, copied from the trip-book of the schoouner
DOgi'er Eldrlflge,f shows that she fitted out with 55 barrels of slivered
nakj S at 86,50 a barrel, making 8357.50, and 7 barrels of clams, at $6,
g 842.5
The Amount of these outfits is much greater than that upon which
© above estimate was made.
nog hee entire amount used in the mackerel fishery in 1877 probably did
- Xceed 8,000 or 9,000 barrels of slivers, or 24,000 to 27,000 barrels
round figh
Consumption by the Connecticut smacks.
( 02310- There are seven Connecticut smacks fishing for the flounder
nopsetta ocellaris) in Long Island and Block Island Sounds. Five
apte?'e hail from Noauk, one from Mystic, and one {from New London.
lu Ashby tells me that these smacks average one trip every four
0n1yve days for five months (May to September inclusive). They use
el .enhaden Dbait; about one barrel each trip, or perhaps 150 bar-
10 the season.
rrli!;teen Noank and four New Loudon smacks fish for sea-bass. Each
8rega: two or three barrels of menhaden bait each trip, making an ag-
© aunual amount of about 1,000 barrels.
9 Consumption by the New York halibut fleet.
Onldl(; The New York halibut Seet of 11 sails, owned at Noank, New
; 1, and Greenport, uses only menhaden bait, which is iced {resh
tri ® Vessels’ holds. Each vessel carries from 6,000 to 10,000 fish each
men‘hag“dch vessel makes five or six trips. The aggregate number of
Dricg ; en thus used is perhaps 480,000, or 1,400 parrels. The usual
©18 84  thousand.

21 Annual sale of bait by the Maine manufacturers.
* The Menhaden Oil and Guano Manufactaring Association of

e go)q £, bait: .
Bgr}‘e]s
M
Iy 1&8,% .................................................... 10, 400
Iy 1876 .......................................... sesncaaa, 10, 7:‘32
In 1877 -------------------------------------------------- 8, 43.1
.................................................. 10, 795

" Pl’()c

i eedil}gﬂ Halifax Commission, 1877, Appendix L, p. 834,
ch .saxlcd for the Bay of St. Lawrence August 5, 1875 (absent ¢ months and 28

Inggg ;:lzrlved at Gloucester November 2, 1875, stooking $1,771.83, or 224 Larrels of
t s erel,

u., D. 364,
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The Connecticut method of icing bait.

213. A peculiar method of preserving the unsalted menhaden is mad®
use of on board of the Cornecticut halibut-catchers. The fish, after
being very carefully cleaned and eviscerated, are packed with pounded
ice in bins holding about 125 cubic feet (about 5 feet in each dimension):
A ground-layer of ice-blocks 12 inches thick is first laid, then a tier of .
fish consisting of two layers and about 4 inches thick, then a layer of 4
inches of pounded ice, and so on until the bin is filled, after which itS-
sides are packed with pounded ice and covered with canvas. Seven t0
ten thousand fish are thus stowed in one bin. The stowing having been
completed, the fish and ice freeze together in a solid mass, which is left
untouched until the fishing-banks are reached.

Their supply of bait being thus secured, tho vessels are never obliged
to make harbor in search of a new supply. They often catch their faré
upon La Have or Brown’s Bank, and return home without having an-
chored. The bait is good for three weeks, Captain Ashby assures me
that he has used it on the thirty-third day.

The Cape Ann method of icing bait.

214. On board the Gloucester vessels the menhaden are not eviscer
‘ated, nor are they packed with so much care; conseguently they never
last mnore than three weeks. Since twenty-four hours or more are usw
ally occupied on both outward and howe voyages, there is ouly a short
time left for which the supply of bait can be counted upon. If by any
means this time could be doubled, an important advantage would be
acquired. Vessels would often be able to complete their fares on the
eastern banks without going to Newfoundland for bait. Does the Con-
necticut method fulfill this requirement ! Captain Hurlbert, one of the
most experienced fishermen of Gloncester, says no. He claims thab
neither cod nor halibut will bite well at a fish which has had its blood
romoved. He says that a half-decayed fish, with the blood still in it
is better bait than a perfectly sweet one kept by eleaning it. He says
still further, that Gloucester fishermen formerly followed this methods
but that it was abandoned many years ago, as carly as 1866.

The comparative value of various methods of icing.

"215. The comparative value of the different methods of preserving
bait was discissed by Professor Baird in his testimony before the Hali-
fax Commission, which is quoted :

“Question. Now will you state what observation you havemade respect
ing the method of preserving fresh bait from the start all the voyag®
through —Answer. As a geveral rule it is now preserved either by
salting or freezing. Of course they keep it as long as it will remaiB
without spoiling, and when you have to carry it beyond that time either
ice it or salt it. Salting, of course, is a very simple process, but it alter® -
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materially the texture and taste to such a.degree that fish or other bait
A% under certain circumstances is highly prized by the fish is looked
Upog with a great deal of indifference when salted. Now, there are
Sp.ec;a] ethods of preserving the fish or bait by some chemical prepar-
ation, whicy preserves the fish witbout giving the saline taste. There
are Preparations by means of which oysters or clams or fish can be kept
8 Solutions for gix months without getting any appreciable taste, and
Without involving the slightest degree of deterioration or destruction.

U process submitted to tho group of judges, of whom I was chairman,
Wag exhibited by an experimenter, who placed a jar of oysters in our
room Prepared in that way. I think abont the 1st of August those were
Placed i our room, and they were képt there until the middle of Sep-
Wber, for six weeks durin g the hottest portion of the Centennial sum-
ter, ang that was hot enough. At the end of that time we mustered
up COurage to pass judgment upon this preparation,and we tasted these
O¥sters anq could not find them affected. We would have preferred
al.)§°1utely fresh oysters, but there was unothing repugnaut to the seasi-

Ulties, and T believe wo consumed the entire jar. And we gave the
x ihit()l‘, without any question, an award for an admirable new method.
3t map jgnow using that process on a very large scale iu New York
for thg preservation of fish of all kinds, and he claims he can keep them
2ny length of time and allow them to be used as fresh fish quite easily.
ot suppose any fisherman ever thought of using any preservative
CXeept gat, '

“Q. That is entirely experimental ¥—A. It is experimental, but it
Promigeg very well. Now, borax is one of the substances that will pre-
Serve animal matter a great deal better than salt, and without changing

® texture, Acetic acid is another preparation, or citrie acid will keep

3 long time without any change of the quality,and Ly soaking it in
'esh watep for a little while the slightly acidulated taste will be removed.
- 00 believe g cod will know the difference between a clam preserved
u “hat way aud a fresh clam. o
- Now, about ice. We know a good deal has been done in th
e ay of Preserving bait in ice. How far has that got?—A. It is a very
Tude gy clumsy contrivance. They generally break up the ice u}t.o
Dieceg about the size of pebble stones, or larger; then simply stratify
ait or fish with this ice, layer and layer about, until you fill up a

"2in depth or distauce. The result is that if thoe bait can be kept

0 Weeks in that method it is doing very well. They generally get a

od of Preservability of two weeks. The ice is coutinually melting

Continually saturating the bait or fish with water, avd a very slow

oess of decomposition or disorganization goes on until the fish be-
:?98 Musty, flabby, and tasteless, unflt for the food of man or beast.
. Well, there is a newer method of preservation, is there not1—A.
bere ig g Letter method than using ice. The method deseribed by the
Oank Witness, by using what is equivalent to snow, allows the water
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to run off or to be sucked up.as by a sponge. The mass being porous
prevents the fish from becoming musty. But the coming methods of
preserving bait are what is called the dry-air process and the hard-freez-
ing process. In the dry-air process you have your ice in large solid
cakes in the upper part of the refrigerator and your substaunce to be
preserved in the bottom. By a particular mode of adjusting the cob-
nection between the upper chamber aud the lower there is a constant
circulation of air, by means of which all the moisture of the ajr is con-
tinually being condensed on the ice, leaving that which envefopes the
bait or fish perfectly dry. TIish or any other animal substance will keep
almost indefinitely in perfectly dry air about 40° or 45°, which can be
attained very readily by means of this dry-air apparatus. I had an
instance of that in the case of o refrigerator filled with peaches, grapes,
salmon, a leg of mutton, and some beefsteaks, with a great variety of
other substances. At the end of four months in midsummer, in the
Agricultural Building, these were in a perfectly sound and prepossess-
ing condition. No one would Lave hesitated one momeut to eat the
beefsteaks, and one might be very glad of the chauce at times to have it
cooked. This refrigerator has been used between San Francisco and
New York, and between Chicago and New York, where the trip has
'occupied a week or ten days, and they are now used on a very large
scale, tons npon tons of grapes and pears being sent from San Franeisco
by this means. I had a cargo of fish-eggs brought from California to
Chicago in a perfeet condition. Another method is the hard-frozen
process.~ You use a freezing mixture of salt and ice powdered fine, this
mixture producing a temperature of twenty degrees above zero, which
can be kept up just as long as occasion requires by keeping up the sup-
ply of ice and salt,

“Q. How big is the refrigerator 2—A. There is no limit to the size
that may be used. They are made of enormous size for the purpose of
preserving salmon, and in New York they keep all kinds of fish. I
have been iu and seen a cord of codfish, a cord of salmon, a cord of
Spanish mackerel, and other fish piled up just likke cord-wood, dry, hard,
and firm, and retaining its qualities for an indefinite time.

«Q, Well, can fish or animals be kept for an unlimited period if fro-
zen in that way $—A. You may keep fish or animals hard dried frozen
for a thousand years or ten thousand years perfectly well, and be as-
sared there will be no change.

“Q. Have geologists or paleontologists satisfied themselves of that by
actual cases of the preservation of animal substances for a long period ?
—A. Yes; we have perfectly satisfactory evidence of that. Aboutfifty
years ago the carcass of a mammoth, frozen, was washed out from the
gravel ot the river Lena, I think, one of the rivers of Siberia, and was
in such perfect preservation that the flesh was served as food for the
dogs of the natives for over six months. * Mr. Adams, a St. Petersburg
merchant, came along on a trading expedition, and found it nearly con-
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Sl?med, and bought what was left of it for the St. Petersburg Academy
of SCieDOB—the skeleton and some portion of the flesh—which were pre-
Served first in salt and afterwards in alcohol. Well, we know the pe-
71 of time that must have elapsed since the mammoth lived in the are-
'€ circle must be very long. We kuow we can talk with perfect safety
9 _t@n thousand years. The geological ‘estimate of it is anywhere from
5 to a hundred thousand years; we cannot tell. There is no unit of
meaSure; wo know it must have been sowme hundreds of thousands,
angd brobably it would have remained in the same condition as much
longer,

“Q. Now, to come to a praetical question,is this a mere matter of
theol‘y or of possible use? For instance, could this method be adapted
0 the Preservation of bait for three or four montbs if necessary 3—A.
¢ only Question of course is as to the extent. There is no question
all that bait of any kind can be kept indefinitcly by that process. I
© 10t think there would be the slightest difficulty in building a refrig-
Crator oy any ordinary fishing-vessel, cod or halibut, or other fishing-
V68se1’ that should keep with perfect ease all the bait necessary for a
0 8 Voyage. I have made some inquiries as to the amount of ice, and I
am luformeq by Mr. Blackford, of New York, whois one of thelargest op-.
Tators of thig mode, that to keep a room ten feet each way, or a thous-
Eand cubie feet, at a teinperature of 20° above zero would require about
P 0 pounds of ice and two bushels of salt per week. With that he

ks it could be done without apy difficulty. Well, an ordinary ves-
2o would require about seventy-five barrels of bait, an ordinary trawl-
8 Vessel. That would occupy a bulk something less than G600 feet,
0 that pProbably four and a half tons of ice a mouth would keep that
fish < And it must be remembered that his estimate was for keeping
s 1 midsuymmer in New York. The fishing-vessels would require a
Nalley 6xpenditure of ice, as these vessels would be surrounded by a
Or temperature. A stock of ten to twenty tons would, in all proba-

b”ity » be awmply sufficient both to replace the waste by melting aud to
Preserve the baje, e

ag

39.—CoNFLICTS BEIWEEN BAIT FISHERMEN AND OTHERS.
Early feuds.

ﬁsim. Some jealousy has naturally arisen at times between the bait-

“'€rmen gy the manufacturers, as is shown by the following extract

i % Professor J ohnston’s ¢ History of the Towns of Bristol and Bremen,
® State of Maine.” ' '

qui Special branch of the fishing business bas of late been undertaken

co 'te lﬂrgely here (in Bristol), as at other places on the New England

a5ty calleq the “porgey fishery.” The fish are taken iu seines, usually

88Vera] .
-sz“l lniles from the coast, and are used for the oil they produce, and
anure,

* Proceedings Halifax Comwission, Appendix L, p, 457,
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These fish, the common menhaden of the coast, have been caught for
use as bait in the cod-fishery from the earliest times; and at first the
new branch of industry, in which such immense quantities are con-
sumed, was viewed by the old fishermen with no little suspicion, a8
likely to interfere with the important and older branch of the fishing
business by depriving them of bait. Some riots were at least threat-
ened, and oue oil factory was actually destroyed, as was Lelieved, by the
old fishermen, or at their instigation ; but the opposition has ceased, and
the general opiuion secms to be that it is best to foster such an extensive
branch of business, giving profitable employment for a part of the
season, as this does, to so many men, even though it may be attended
by some disadvantages, which in the end may prove more imaginary
than real.* .

The present aspects of the conflict in Maine.

217. In 1877 and 1878 a determined effort was made by the Maine line-
fishermen to secure the passage of a legislative act forbidding the nse
of seines near the shores. Their claim was that the present methods
employed in the fishery iuterfered with their legitimate privilege of
catching menhaden for bait, and that their tendency was to drive away
all other fishes as well, and to destroy the fisheries.

To this movemnent the manufacturers made strenuous opposition,
claiming that the menhaden fishery is practically inexhaustible; that the
habits of the species have not been changed Ly the fishery, and that so
far from making it difficult to obtain bait the large fishery made it
easier, capturing it in great masses and selling it to the fishermen in any
desired quantity cheaper than they could obtain it for themselves. MNr.
Maddock’s report, which has frequently been mentioned, was prepared
at the wish of the Maine manufacturers as an argument to be presented
to the legislature on their behalf, All the questions involved have been
elsewhere discussed. It seems very unlikely that any legislature will at
present interfere with so extensive an interest as that of the menhaden
oil manufacturers. t

40.—MENHADEN BAIT AS AN ARTICLE OF COMMERCE, AND TIE CON-
SIDERATION OF 1TS VALUE BY 7THE IALIFAX COMMISSION OF
1877,
The export of bait to the Dominion.

218. In the section relating to the value of the menbaden as a bait-
fish (paragraphs 186-190), aliusion was made to its extensive exporta-
tion for use in the fisheries of the Dominion of Canada.

The evidence of several witnesses was quoted to prove that menba-

* A History of the Towns of Bristol and Bremen in the State of Maine, including the
Pemaquid Sottlement. By John Johnston, LL. D., a native of Bristol, and Professol
Emeritus of Natural Science in the Wesleyan University, Middletown, Conu., and
Cor. Mem. of the Maine Historical Socioty. Albany, N, Y. Joel Munsell. 1873, 8vo.
pp. 524. P. 460.

t See paragraph 156.
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den bait was preferred to any other kind by the provincial fishermen.
4 told that a considerable number of the vessels of the New England
et fishing in the Gulf of St. Lawrence are accustomed to carry par-
tial Cargoes of salted menhaden to sell in the Straits of Canso. I have
h eﬁ?n unable to obtain any satisfactory statisties of this exporting trade.
18 is doubtless due to the fact that every maclkerel ‘vessel carries
W'enty barrels or more of salt slivered fish, and there being no law re-
qumng their ehtry in the custom-house or for reporting sales after the
Toturn of the vessel, no one has the data upon which to found an esti-
Mate, More than 5,000 barrels of slivered menhaden, worth more than
83‘0,000, were probably carried to Dominion waters during the past sea-
Son, Many vessels doubtless expended all the bait which they carried;
any others sold their surplusage to the provincial mackerelmen. I
Shoulq bardly venture to estimate the amount of these sales at more
than £8,000 or $10,000, and very possibly they are even less extensive.

The claim of the Inglish Government.

to2flg: The subject of the alleged trade in menhaden bait was referr.ed
sio Tequently in the course of the pl:occedi11gs of the Haliﬁl‘x Commis-
in ;‘hOf 1877, The subject was first introduced by‘ the English counsel
an Case of Her Majesty’s Government,” * as follows:
he question of bait must now be cousidered, a8 some importanee
ay, berhaps, be attached by tho United States to the supposed advan-
Ages derived in this respect by DBritish subjects. It might appear at
™St sight that the privilege of resorting to the inshores of the Eastern
ates to procure bait for mackerel-fishing was of practical use. Men-
e:gen are said to bo found only in the Unifed States waters, and are used
Witiusw-ely in the maclkerel-fishing, which is often succgssfully pursued
in this description of bait, especially by its use for feeding and attract-
& the shoals, It is, however, by no means indispensable; other fish-
a‘lts}, Dlentiful in British waters, are quite as successtully used in this
2:t'lcul;11' kind of fishing business, aud very generally in other branches,
v of deep-sea and inshore fishing, as, for example, fresh berrings, ale-
a o8, Capelin, sandlannce, smelts, squids, clams, and other small ﬁs}les
“8ht chiefly with seines close in shore. Dritish fishermen can thus find
vlent bait at home, and can purchase from American dealers any
Utitjes they require much cheaper than by making voyages to Uhnited
a:;tes Waters in order to catch it for themselves. It i8 a remarkable
an u_l'dt for six years past American fishermen have bgught from
illtoagmns more herring bait alone than all the menhudep bait imported
anada during the same period. The menhaden bait itself can also
red and restored to places in the Bay of Fundy, on the western

Coz o . .l
m.rlst of Nova Scotia, where it existed up to the time of its local exter-
Watjop, »

¢

qug

* Proceedings of the Halifux Commission, Appendix A, p. 28.
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And again: “Itis notorious that the supply both of food and baib
fishes has becouie alarmingly scarce along the United States coast. Ab
Gloucester alone some thirty vessels are engaged during about siX
months in each year catching menhaden for bait. They sell about
$100,000 worth annually, and, by catching them immoderately in nets
and wears for supplying bait asd to furnish the oil mills, they aré
rapidly exterminating them. The Massachusetts Fishery Commis-
sioners, in their report for 1872, state that ‘it takes many hands working
in many ways to cateh bait enough for our fishing fleet, which may
easily bs understood when it is remembered that cach George’s man
takes fifteen or twenty barrels for a trip, and that each mackereler lays
in from 73 to 120 barrels, or even more than that’ One of the principal
modes for the capture of bait and other fishes on the New England
coust is by fixed traps or pouuds on the shore. By means of these,
herrings, alewives, and menbaden are canght as bait for the sea-fishery,
besides merchantable fish for the markets, and the coarser kinds for the
supply of the oil factories. There are upward of sixty of these factories
now in operation on the New Englavd coast. The capital invested in
them approaches $3,000,000. They employ 1,197 men, 383 sailing ves-
sels, and 29 steamers, bLesides numerous other boats. The fish mate-
rial which they consume yearly is cuormous, computed at abous 1,191,100
barrels, requiring whole fishes to the number of about 300,000,000.
These modes of fishing for menhaden and other bait are, furthermore,
such as to preclude strangers from participating in them without exceed-
ing the terms of the treaty; and even without this difficulty it must be
apparent that such extensive native enterprises would bar the competi-
tion and suffice to ensure the virtual exclusion of foreigners.”

"The reply of the agent of the United States.

220. In the “Answer on behalf of the United States of America to
the case of Her Britannic Majesty’s Government,” * Judge Foster, states:
“Off the American coast are found exclusively the menhaden or porgies,
by far the best bait for mackerel” :

This is well stated by Sir John MacDonald (in a debate in the Domin-
ion Parliament, May 3, 1872), who says:

s It is also true that, in American waters, the favorite bait to catch
the mackerel is found, and it is so much the favorite bait that ove fishing
vessel having this bait on board would draw a whole school of mackerel
in the very face of vessels having an inferior bait. Now, the value of
the privilege of entering American waters for catching that bait is very
great, If Canadian fishermen were excluded from American waters by
any combination among Arherican fishermen or by any act of Congress
they would be deprived of getting a single ounce of the bait, Americal
fishermen might combine for that object, or a law might be passed by
Congress forbidding the exportation of menhaden ; but, by the provisio?

* Proceedings of the Halifax Commission, Appendix B, pp. 18,19,
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adeip the treaty, Canadian fishermen are allowed to enter into Ameri-
€an waters to proeure the bait, and the consequenceof that is, that no such
Combination can exist, and Canadians can purchase the bait, and be
able to fish on equal terins with the Americans.”
.These statements were based upon the Canadian official reports pre-
Viously puplished, which say :
as 1‘)1?01‘ mackerel, the Americans use ‘pogies’ and clams, chopped fine,
> alt,  The ¢ gogies’ are found only on the coast of the United States,
an‘d, When imported into the Dominion, cost about $6 per barrel.

‘The bait with which the Awericans are supplied is far superior to
?l?y Which can be secured in this country, to which may be attributed
reca great measnre the success of the Americans previously to the

80t restrictions, although even now the loeal fishermen complain that

?‘y have no chance while an Awerican schooner is fishing near them.”*
bus‘The menhaden fishery bas within ten years grown into an immense

thess, Formerly they were taken only for bait, and were either
‘8roang iy haund-mills, for mackerel, or used in what is called “slivers”

(_’r Codfish Dait. "There is now a large fleet of steamers and sailing-ves-
(trs eugaged in this fishery. Large factories have been erected on shore

Cxtracting the oil. As these fish are not valuable until they are fat,
spalc'h.is in‘August and ‘September, they are not muqh taken in their
cau‘:tl]ung time; and they will not therefore be extermn'\ated. . The)'* are

ineé t solely with seines, near the shore, their food being a kind of ma-
Seed which floats upon the waters; consequently they will not take

@ 00k, This fishery is one of the most profitable of all the fisheries,
e?n?:l being used for tanning and currying, extensively at home, and
I\r%;)OX[.)ort-ed in largo qt_mnt.it.ies. The refuse of the fish, ut’ter. being
"aly Lbd’ 18 used f01" manufac.turmg guano or fish phosphz}te, and is very
Teq E le as o fertilizer. This fishery is purely an Arperlcan I.isherqr, no
an j :ldeu ever being found north of the coast of Maine. It is entirely
bshore fishery, the fish being taken within two miles from the shore.”

The reply of Her Britannic Majesty's Government.

t022hl. The ¢ Reply on behalf of Her Britannic Majesty’s Government
. '?hA“S\ver of the United States of America” responds:
anad‘e Answer (pp. 18 and 19) lays much stress on the importanf:e to
Ve E‘all fishermen of the menbhaden bait-fishery on the coast of the
.. “tgland States. The menbaden is here represented to be the best
2 e;)tr_ Waclkerel, and is said to inhabit exclusively tho American coast,
er Irely fictitions value has Leen attached to this fishery, British
o H)en do not frequent United States waters for the purpose of catch-
°°Tlsealt of any kind, or for any other purposes conuected with fishing,
is Quently the privilege of entering those waters to catch menhaden
re ui;]é) Dractical value. Any bait of that description which they may
May be purchased as an article of commerce,
teyg, 20l o
» PP, 3192

port of the Department of Marine and FisLeries for the year ending June,
) 342,
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“There are not now, nor have there ever been, treaty stipulations to
prevent British fishermen from entering American waters to buy bait, if
they prefer to do so. As a matter of fact, whatever menhaden bait
British fisbermen use is either purchased from American dealers or from
Canadian traders, who import and Leep it for sale like any other mer-
chandise. Reference is made in the Answer to the possible contingency
of legislation prohibiting the export or sale of menhaden-bait, the in-
plied con'sequence being a serions disadvantage to Canadian fishermen
in prosecuting the mackerel fishery. It would, in such contingeucy, bé
necessary to use other baits equally good, or resort to some other method
of fishing, such as that described at page 10, enabling the fishermen t0
dispense with bait. Moreover, it is well known that menhaden are now
caught in the open sea, many miles distant from the American coast
The Answer asserts, at page 19, that ¢ it is entirely an inshore fishery.’
It can be proved that menhaden are chiefly canght off shore, frequently
tout of sight of land.” ”

Mr. 8. L. Boardman, of Augusta, Me., in an interesting report to the
State Board of Agricalture, of which be is secretary, published in 1873
at page 60, says:

“Parties engaged in taking menhaden now go off ten or twenty miles
from shore, whereas they formerly fished near the coast, aud they now
find the Dbest and ¢ most profitable fishing at that distance’ This fisb
is included among the shore fishes described by Prof, S. IF. Baird a8
baving suffered ¢ an alarming decrease’along the inshores of the United
States, owing partly to excessive fishing throughout their spawning time
in order to supply the oil-factories.”

Chapter 5 of the Answer deals with ¢ the specific benefits which tho
treaty directs the Commission to regard in its comparison and adjust-
ment of equivalents.” The admission of Britsh subjects to United States
fishing grounds has been dealt with at length in the third chapter of the
Case. Tlere is pothing in the Aunswer on this subject calling for any
reply excepting the statement at page 20, that Dominion fishermen
“have in the United States waters to-day over 30 vessels equipped for
seining, whiel in company with the Amecrican fleet are sweeping the
shores of New England” Leaving out of question the ¢“American
flcet,” which bas nothing whatever to do with the matter, the correct-
ness of the statement is directly challenged in so far as it implies that
these 30 vessels or any of them are British bottoms, owned by Dowminion
fishermen ; and the United States is hereby called upon to produce evis
dence in its support.

Licferences in the testimony and affidavits.

222, Tn the testimony and affidavits presented by the United States
counsel,* referred to in the biography of the menhaden appended t0
this memoir and quoted to some extent in paragraphs 188189, are many

* Proceedings of the Halifax Commission, Appendices L and M.
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allusiong 4o the value of menbaden bait. In the series of statistical
ables fileq# jg given a statement, prepared by the writer, of the annual
Product of the menhaden fisheries. In the speeches of counscl during

© Session of the Commission very little attention was paid to the
Wenhaden, '

Mr. Dana’s remarks in his argument.

2(23° Mr. Dana remarked in his closing argnment : {

Y Deed not catch our mackerel bait any more than eur cod bais,
thin the threemile limit. On the contrary the best mackerel bait in
ad(:n Vorld s the menhaden, which we bring from New Englaud. All

atlt' t}xat, The British witnesses say they would use it, were it not

1018 too costly. They have to buy it from American vessels, and
tY betake themselves to an inferior kind of bait when they cannot
td to buy the best from us.”

N Few comments are needed upon these statements.

( ) While other fish than the menhaden may be used as bait, the lat.
a'ﬂi(ii Df‘eferred by mackerel fishermen generally. (Seo quotations from

EDosYl'ts of Nova Scotian fishermen quoted above, 186-190, and the
referrmons,()f numerous American fishermen before the Commission

d to in the Bibliography of the Species, Appendix C.)
thé SaFOI‘ the period of six years pas_t, referred to in the comparispn 'of,
an €8 of menhaden bait and berrivg bait, the mackerel fisheries in
Adian waters havo been far below their usual importance, aud there
®0 no large demand for menhaden bait. The bank cod-fishery
€€n as successful as usual and the demand for herring bait undi-
bed. Moreover a large proportion of the frozen berring exported

3 ® United States are consumed as food, not as bait.

iﬁcusshe claim that the meuhaden are being rapidly exterminated is

" Tid ab(_)v.e in paragraphs 151-156.

on ¢ criticism by the British counsel of the statement that men-

( are not taken at a distance from the shore is well sustained.
Testoreq @ very extraordinary statement that menhaden can be. bred and.
et to their former haunts in the waters Qf Nova Scotia may be
eve 05; Jhe Statement that there is no evidence tbat the species was.

en g er than an accidental visitor to those waters, that none have
limiy o fﬂ; there for the past twenty-five years, th gt the present eastgrn
Wegt of\h-e geographical range of the species is forty or fifty miles

wi

Minjg

M—~THE MANUFACTURE OF OIL AND GUANO.
41.—A mISTORY OF TUE OIL MANUFACTURE,

The claims of Maine to the discovery of menhaden oil,

o ¢ manufacture of menhaden oil has been prosecuted for a few'
My, Several individuals claim the honor of having been first to

* Ibid, N : -
11 ,F Appendix O, t Appendix J, p. 78,

225
Yearg
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discover its value. About the year 1850 Mrs. John Bartlett, of Blue
Hill, near Mount Déesert, Me., while - boiling some fish for her clnckens
notlced a thin scum of oil upon the surface of the water. Some of this
she bottled, and when on a visit to Boston soon after earried samples t0
Mr. E. B. Phillips, one of the leading oil merchants of that city, who €
couraged bér to bring more. The following year the Bartlett family
industriously plied their gill-nets and sent to market thirteen barrels 0
oil, for which they were paid at the rate of 811 per barrel, in all $143°
Mr. Phillips gave them further encouragement, furmshmg pets ant
large kettles, which they set up out of doors in brick frames, for trying
out the fish. It was thought that muech oil was thrown away with the
refuse fish or scrap, and the idea of- pressing this scrap was buggested
This was at first accomplished by pressing it in a common iron kettle
with a heavy cover and a long beam for a lever; afterward by placing
it under the weight of heavy rocks, in barrels and tubs perforated with
auger holes. Mr. Phillips subsequently fitted out some fifty parties 08
the coast of Maine with presses of the model known as the ¢ screw ap

lever press.” :
The claims of Connecticut and New York.

226, Others claim to have manufactured oil about the same timet
It is said that as early as 1850 or 1852 there was an establishment £0F
the manufacture of white-fish oil near old Fort Hale, New Haven Hal"
bor. I am informed that Elisha Morgan, of Poquannock Bridge, Conds
made oil from bouy fish previous to the year 1850, He owned seine
with which he caught fish to be spread upon land fresh. When h®
.could not sell all his fish to the farmers he extracted their oil by boiling
them,

Whether the value of the article and the methods of manufactur®
“were first brought to notice in Maine or not, the people of that Staté
were slow to improve their opportunities and the trade first assume
its importance on the shores of Long Island Sound. Whether the fish’
erman’s wife of Blue Hill is the sole discoverer of the properties of me?
haden oil is not evident; perhaps the facts were also known to others
At any rate the tradition of the Bartlett family is not current on LoPé
Island. Inthe year 1850, according to Captain Sisson, D, D. Wells ap

* As this account is somewhat different from those hitherto published, I give (e
story in the words of Mr. E. B. Phillips himself: “In about 1850 I was in the figh-ob
bueiness in Boston. An elderly lady by the name of Bartlett, from Blue Hill, Me
came into my store with a sample of oil, which she bad skimmed from tho kettle
boiling menhaden for her hens, She told me that the fish were abundant all sum®®
near the shore, and I promised §11 per barrel for all she could produce. Her husband 87
sons mado thirteen barrels the first year, and the following year one hundred burrols'

t'The manifactare of oil and of artificial gnano from fishes has long Leen prucﬁ“’
in France, where the fish called Merlan (Gadus merlangus) is employed for the pul‘[’
yielding 14 to 2 per cent. of oil. In France the fish cake remaining after the estr®®
tion of oil is dried af o steam heat and is then ground fine and packed in air- ogh?
casks for sale as manure,

d



‘HISTORY OF THE AMERICAN MENHADEN. 163

his sop Henry E. Wells started the first factory in the vicinity of Green-
IJOrt, using steam for making oil and scrap. ‘At that time there were
Some fuyy pots (whalemen’s try-pots)used by other parties in boiling the
Shin water and making a very imperfect oil and serap, but were not
‘Very Suceessful. The first oil made by D. D. Wells & Son was very black,
Wpure, fy] of fleshy matter, and had a very offensive smell. It did not
26 much into use, and for a long time the profits of the business
Vere Small; but by persistent effort in perfecting machinery the qual-
1Y of the of] was 0 much improved as-to come into general use for
Certain purposes, such as painting, tanning, manufacture of rope, and
ad}llterating other oils. The scrap was also very much improved by
Erinding anq drying, pulverizing, &e., so that during the war the l_msiness
33 quite remunerative. At that time quite a number of factories were
8tablisheq and for a time the business was somewhat overdone, which
Gauseq Some to abandon it altogether, and others to consolidate; an‘d
at the Present time there are ten factories in operation, doing a)f.au'
. usi”eSS, giving employwent to a large number of people and bringing
P & hardy race of boatmen and sailors.” :
- “Tofessor Baird, visiting this region in 1857, wrote: “Quite recently
®veral establishments have been erected on Long Island for the man-
ACture of oil from the moss-bunker. The fish, as brought in, are
I %Pped up and boiled, and the oil skimmed off ; a heavy pressure on the
Sidaumy expresses the remaining oil, and what is left is still useful as
3 Manyre, The oil finds a ready warket. It has been estimated that a
Jngle fish will furnish enough oil to saturate a surface of paper eigh-
N incheg square.”*
0twithstanding the fact that the coast of Maine was adapted for
th more profitable prosecution of the oil manufacture, nothing of imn-
I)Ortallce was done there until 1865, The trade grew rapidly for about
factr 5}3‘11‘8, but has not augmented considerably since 1870. Tw.'en?y
OXles were built in a short period, fourteen of which are still in
ODeF Ation, though several have failed from the too sudden expansion of
Bir blminess. As hag been seen, the only points at which the trade
M?. any statistical importance are within a limited area on the coast of
Doime’ on Narragansett Bay, and on Long Island Sound. At other
hal?ts’ Oue or two factories absorb the whole business; they are bat
Worked, and many of them have been abandoned. I am informed
efforts are bein g made to establish factories on Oape Cod and on
Qoam: of South Carolina. )
clarirfe A improvement has been made in the processes of refining and
Pr JINg the oil, and the clear, yellow, nearly odorless S\fbstance now
Oduceq is vastly different from the article manufactured in early days.
by W° Process of extracting.oil by steam was l?atented in 1852'or .18.53
Fern 0. D, Hall, of Wallingford, Conn., the originator of the Quinnipiac

%y. Mr. Hall was engaged in bone-boiling and tallow-
* Pishes of the New Jersey Coast, 1855, p. 33, '
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rendering at Wallingford ; he had a load of white-fish carted to his fa
tory from Branford, 16 miles distant. At night, after his men Lad left
the factory, lie cleaned out his tallow tanks, steamed his fish, and X
tracted the oil ; his experiment was satisfactory and the process W28
imwmediately patented. The priority of his discovery is challenged DY
Mr. D. D, Wells, of Greenport, who claims to have used the process for
some years pfcvious to this time., After securing his patents, Mr. Hal
visited numerous ¢ pot works,” which had by this time been establisheds
for the purpose of introducing his new methods. At this time he alS0
secured a patent for the process of drying fish scraps upon platforms by

solar heat.
The inception of the oil business in Maine.

227. The first factory in Maine was built by a company from Rbode
Island, in 1864, at Blue Hill, and the next Ly anotber company fro
Rhode Island, at Bristol, on John’s Bay, the same season. Operation$
being successful, home parties in Booth Bay, Bristol, Bremen, aud South
port went into the business. In the spring of 1866 eleven factories weré
built, all using steam. This may e regarded as the beginning of the
industry in Maine on a scale at all in ratio with its capabilities.

Trection of factories in Maine.

228. The following table, taken from Mr. Maddock’s pamphlet, gives
the dates at which the factories of the several firms named were buills
and the cost of the same. The titles of some have since been changed
by incorporation with others, change of ownership, &e. Of the clever
factories specified before as built in 1866, one has beén burned, and tw0
absorbed by now oxisting corporations.

Date of building of faclories in Maine.

. Cost, of builds
Names. vaullxﬂn Whero. nga 808
g cquipmob® °
e
|
Gallup & HOlmeB. vcaveecceecrnceeenncenan: 1866 | Booth Bay ceeeeerniemeeeecaanenen. 815, Ogg
Gal[u{){, Morgan & Co. .1 1866 |...... do .. .. 15,0
Suffolk Oil Works.... 1866 |.o-v-. 30, 003
Kenniston, Cobb & Co 1567 15, 000
White Wine Brook Compan 1867 12,00
Maddocks' Faetory.....oeae.- .. 1866 - 25, 0! 0
Bristol Oil Works . ecevsccceeernreaneouence. 1868 | BICTOR . voenree e anrsraannenennns 10,00
Albert Gray & Co....... g | A0 +emeonenaiae e 12, 330
Ronnd Pond Company .| 1866 .. 15, o
L. Brightian & Sons. 1866 15, 00
Pemaquid Works ...... 1669 15, 800
Jos. Church & Co. Works - 1871 40. o0l
Loud’s 181and Works. ...cccoeenevacaeicsees 1673 6, 0
Brown's Cove Works. ,eeeesceesreoiveaeeas.| 1874 lO.Ogo
Tuthill, French & Co. .| 1868 10,005
Wolls & Co ..cnrnvnnt 1864 12, 830
Fowlor, Tooto & Go......... 181 |00 40 . 1eeeeennn.nn %00
South Saiut George Factory 1876 | South Saint Georgo. 1LY
E L B RO U RO 260,50

The original investment of $260,500 bas been increased, as shown by
the report for 1877, to 81,083,612, :
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42— THOE LOCATIONS OF THE OIL FAOUTORIES.
Factorics in Maine.

' 2?‘9- The oil and gnano factories are located chiefly on the coasts of
ali:n(” thde Island, Connecticut, and Long Island, at the localities
hadzgy designated as being most frequented by large schools of men-
In 1877 there were on the coast of Maine fourteen establishments of
Soci:l?nt importance to be represented in the Maine. Oil and Gl.lano As.
. Mtlon, all but two of them in good financial stand‘mg. . I am indebted
ing) QS.S?S. Church, Pryer and Maddocks for the detailed list given below,
lld.mg those not now in operation. There are, besides, several small
ries of no great statistical importance. ' :
IIDD Mllscongus Sound, near Round Pond, are six factories owned by
& Brisror, O1L WORKS, with two presses; ALBERT GrAY & Co,
oy tWo presses; JosEPE UHURCH & Co., with four presses; the
ANND PoNp O11 CoMPANY, not now in operation ; LEONARD BRIGHT-
iy 18& Co., now bankrapt; the BRown’s Cove COMPANY (not operated
77), and the Loun’s ISLAND OIL COMPANY.

I Johws Bay, Liniken’s Bay, and in that vicinity are ten, owned
Wit t? Pryaquin on CoMPANY, with three presses; WELLS & Co.,
Foo VO presses ; TUTHILL, FRENCH & Co., with two presses; FOWLER,
. TE & Co, ; the SUTPOLK O1L COMPANY, with two presses; GALLUP
Dr‘essOLMEs’ with two- presses; GarLur, MorGgan & Co., with two
tiog .es; KenNisToN, Conn & Co., with two presses (not now in opera-

Th’ LI{THER MADDOCKS ; the WHITE WINE BRoOK COMPANY.
ang t(ifo 13 also a factory at Brooklin owned by ROBERT A. FRIEND,
e SourH SAINT GEORGE OIL WORKS, at South Saint George.
® GEORGE W. MILES COMPANY, of Milford, Conu., have for several
S Operated their ship, the Alabama, with two presses, in John’s Bay.
v g"e have also been within a few years factories at Blue Hill, owned
ville NARY & Co. ; in Brooklin, owned by G. ALLEN & Co.; in Brook-

) OWned by E, C. Cuarro & Co.; in Belfast, owned by J. C. CoN-

retu;"]:dhby J. C. Mavo. The first is known to be abandoued, and no
ave been received from the others since 1873,
Canp, Cisiderable amount of oil is also tried out by individuals who
Occllpx?;l- 4 small business of this description in counection with other
Ebe ‘BIOHS‘. The amount thus produced in 1874 was estimated by Mr.
- Phillips at from 50,000 to 75,000 gallons.

Year,

Factories in Massachusetts.

00230’ In Massachusetts there are mo important factories; the CAVE
ORK;L Works, at Provincetown, and .t-he NorTm AMERICAN OIL
bug ¢ is’.“t Wellfleet, try out a small quantlty of wenhaden oil annaally,
Str 18 merely incidental, their chief source of supply being bodies

a0ded blackfish and porpoises.
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A small quantity of oil is tried ont by the fishermen on Cape Cod,
chiefly, perhaps, from the refuse remaining after the fish have beel
¢ slivered ” for bait, \ .

" Near Wood’s Holl, Mass., is the factory of the Pacrric Guano COX
PANY, which at the time of its establishment in 1863 was engaged Jargely
in the fisheries and oil pressing, but has now discontinued this bran¢
of the business. At Dartmouth is the factory of ERSKINE PIERCE, 8P
at Fall River that of JoB T. WiILsoN, which is referred to belpw in £ho
Narragansett Bay list.

Factories in Rhode Island.

231. In Narragansett Bay are thirteen factories, specified in the fol
lowing list kindly furnished by Mr. Church:

THE ATLANTIC OIL AND GUANO COMPANY, operating 3 presses.

Jor T. WiLsoN & Co., at I'all River, Mass., operating 3 presses.

W J. BricuryaN & Co., at Tiverton, R. 1., operating 2 presses.

IsaA0 BROWN & Co., at Tiverton, operating 2 presses, good conditiod

CaarLEs Coox, at Tiverton Four Corners, operating 2 presses.

AnASSA SIMMOKS, at Tiverton Four Corners, operating 1 press.

Isaac G, WHITE, at Tiverton Four Corners, operating 2 presses.

BENJ. MANCHESTER, at Tiverton Four Corners, operating 1 press.

ANTHONY MANCHESTER, at Tiverton, operating 1 press,

Oris H. ALMY & Co., at Tiverton Four Corners, operating 1 press:

NARRAGANSEYTT OIL AND GUANO COMPANY, operating 2 presses.

JAMES MANCHESTER, at Tiverton, operating 1 press.

TooMAs I'. GRAY, operating 2 presses. ‘

Mr. Pryer gives the names of the following manufacturers not ifl‘
cluded in Mr. Church’s list. Some of thewm are doubtless concerned 1
the titled companies already mentioned : : i

JoaN SouTnwoRrTH, Portsmouth, R. I

W. H. H. HowLAND, Portsmouth, R. I,

WiLcox MANOOESTER, Tiverton Four Corners, R. I.

Rhode Island has no factories west of Narragansett Bay.

Jlactories in Connecticut.

232. Another group of factories is located between the eastern hound' :
ary of Connecticut and the Connecticut River, In 1877 these wero five
in number, as follows: '

GURrDON 8. ALLYN-& Co., on Mason’s Island, between Stonington and
Noank, running three gangs.

LeaNDER WiLcox & Co. (formerly J. GREEN & Co.), on Mint Head)
also east of Noank, running two gangs.

WALEY & Co., at Poquonnock Bridge, east of the Thames Rive™
runping one gang.

QUINNIPIAC FERTILIZER COMPANY, on Pine Island, Groton, ab £ho
mouth of the Thames River, running four gangs,
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Lucg BRoTHERS, at Niantic.
; €veral other factories were formerly operated in this vicinity, namely,
lsgﬁQUIAMBOG O CoMPANY, on Noyes Neck (one gang), burnt down in
on j the GARDNER OI1L CoMPANY and REUBEN CHAPMANS WORKS
Mason’s Island (one gang), abandoned.
uce Brothers, of N iantic, formerly had a floating factory built on the
_l of the old railway ferry-boat “Union.” In 1876 a new factory was
Ut by them and the floating factory was abandoned.
€8t of the Connecticut River the factories are not numerous. I
®aT0 the names of the following companies: ¢
a SALT Ysranp O CoMPANY, at Westbrook, owned by J. L. Stokes
ud Others, not now running.
- H. Bisnor, at Madison.
FowLer & CoLnury, at Guilford.
> R. ReLsey, at Branford, supplied by weir fisheries.
" VELCH'S PoINT O1L COMPANY, at Milford.
andHE GEorRGE W. MILES Co0., at Milford, owning a factory on the shore
% floating factory, the “Alabama,” built upon thehull of an old man-of-
inatr' This is usually operated on the coast of Maine and is referred to
he ligt of Maine factories. In 1878 it is the intention of Mr., Miles to
Otk it ou the coast of New J ersey.

ul

Factories in New York.

Th233' At the eastern end of Long Island is another cluster of oil works.
e following list was furnished by Capt. Benjamin II. Sisson in 1873:
*D. WELLS AND Sons.
AWERINS BROTIIERS.
- Corwin & Co.
“ITNIAN & HoRTON.
Benganmy PAYNE, GREEN & Co.
- C. OArRTWRIGHT & Co.
AL, Benyamin & Co.
UE S1ERLING CoO.
hi]?.]so two floating factories the ¢“Falcon,” 2,500 tons, Capt. Geo. F. Tut-
} the “Ranger,” 1,500 tons, Capt. F. Frank Price. .
n Ita}:ly have since been established and in Mr., Pryers’ li_st (Al-)pendlx
bop, following manufacturing firms are cnumerated, fifteen in num-

(V}Vl; Y Firoian & 0o., at Napeague (Amagansett).
JosLEN BroruEers, at Amagansett.
EPH D. PARSONS, at Springs.
- H, PAYNE, at Deep Hole, Easthampton,
AWkiNg BROTHERS, at Shelter Island.
H.E 0 CArTwrIGHT, at Sheiter Island,
GE::RY E. WgLLs, at Greenport.
EGE F. TyrmiLL, at Greenport.
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T. F. PRICE, at Greenport.

J. NorRIsON RAYNOR, at Greenport,

W. H. H. GLOVER, at Southold.

G. H. CLARK, at last Marion.

W. W. WARNER, at Good Ground.

W. C. RAYNOR, at Westhampton.

NELSON BURNETT, at Southampton.

On the Great South Bay are four factories:

J. 8. HAVENS, at Patcbogue.

S, GREEN & Co., at Sayville.

SuiT & YARRINGTON, at Sayville,

Sourm Bay OiL CoMPANY, at Sayville,

Oun the south shore of Long Island, at Barren Island, a few miles east
of the entrauce to New York Harbor, at the mouth of J amaica Bay, aro
four factories, owned by—

SEAMAN JoNES & Co.

HAwKINS BROTHERS.

FRANK SWIFT.*

BARREN ISLAND MANUFACTURING COMPANY.

In these four factories, according to Mr. Seaman Jones, about $200,000
capital is invested, half of it on shore and half in “sailing rigs.”

Factories in New Jersey.

234. In 1873 there were said to be one or two oil factories in Southert
New Jetsey, at Somers Point and Little and Great Egg Harbors. The
fisheries in this vicinity are not vigorously prosecated, and in 1873 the
factory at Atlantic City had already been deserted. Mr. Miles informs
me that he proposes to operate his floating factory, the Alabama, in NeW
Jersey waters during the coming season of 1875.

According to Mr. Pryer the following factories were in existence iB
1877:

GRIFFIN & VAIL, at Port Monmouth.

Capr. C. DOUGHTY, at Somers Point.

MoRrris & FIFIELD, at Somers Point.

James E. 0118, at Tuckerton,

Cyrus N. SMITH, at Tuckerton.

Factories on Chesapeake Bay.

235. I am informed by Mr. H. L. Dudley that there are four factories
in the Chesapeake Bay Letween Norfolk and Baltimore. I have 1ot
learned the nawmes and locations of all these establishments. One, «THE
VIRGINIA OIL AND GUANO CoMPANY,” of which Mr. O. E. Malthy,
Norfolk, i8 president and Mr. Dudley agent, is located at New Poinb
Comfort. A second is owned by WiLriam D. HALL, of Willenbecks

* Better_known by the name of its former owner, Mr, Koon.
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‘I‘_&Dcaster County, Va., who was formerly connected with the Quinni-
flac Fertilizer Qompany. A third was the MANOKIN O1L WoORKs, owned
01873 by CROCEETT & Co., and a fourth on Tangier Island, owned in
73 by Forn, AVERY & Co. The Manokin Works are said to be in
‘?COmoke Bay. A factory was operated near Norfolk in 1872 by Mr.
tzgerald, but this has since been destroyed by fire.
F. H. Harxgr has a factory at Hampton, Va.

Factories on the southern coast.

236. South of Cape Henry there are no factories now in operation.
thr. W.T. Hateh, keeper of Body’s Island light, North‘Carolina, gave
ie Dames of the following factories in that vicinity which bad at that

6 already been abandoned :

ExcrLsion Worgs (cost $30,000).

Cmurcnr & Co. (cost $5,000).

ADaxs & Co. (cost $5,000).

€re is still another abandoned factory near Beaufort, N. C.

w lﬁt Charlestou, S, C,, are the works of the Pacific Gnano Company,
. ¢h consumes immense quantities of menbaden scrap. Thisis however
Ought from the water by the vessels which carry on their rcturn trip
SUpply of South Caroliua phosphates for the other factory owned by
8 company, at Wood’s Holl, Mass.

fish Company ju Charleston has a charter for establishing a menhaden

°ry at the mouth of Charleston Harbor.—(C. 0. Leslic.)

a

43.—~METHODS OF OIL MANUFACTURE,

The principles involved.

Sisi?z Tl'le manufacture of m<.5n‘1mden oil is simpl‘e in the e‘xtr'em.e, con-
prr"g of th.ree processes : boiling the fish, pressing, and cmmfymg the
Yeq ?356(1 oil. The apparatus absolutely needful is correspondingly
80 fmm complication, consisting, for the first process, of a cooking ves-
' 0r the second, a press, and for the third a shallow vat or tank.
ur:&e Were used twenty-five years ago by Mrs. Bartlett, the manufa.ct-
* Of the first menhadeu oil, who produced an article little inferior
18 best now in the market. Very few patents for improved methods
Manufugture have been granted: Mr, W. D. HalPs patent for steam-
Cring is the most important. The principal changes have been in
Ntroduction of labor-saving appliances, which enable manufactur-
O carry on their business with the smallest possible force of work-
_ Steam is of course an important auxiliary in handling the fish
M working the presses, and is also used to great advantage in
o lhng the cooking-tanks, as well as for pumping the water and oil.
of + Ydraulie press has replaced thé old fashioned screw-press in most
he e a-rgfer cstablishments, and the size, shape, and arrangement of
0i roea"hlng vats, as well as the methods of drawing and pumping the
T 0ne to the other, have been perfected.

81

h eat
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Processes employed in manufacture.

238. The process of oil-making at the larger works is essentially as fol-
lows : The fish are conveyed to the upper story of the factory on weoden
tramways in cars containing about tweuty barrels each, and are dumped
into large reservoirs from which the cooking-tanks are replenished from
time to time, or are emptied directly into the cooking-tanks, which are
filled to the depth of six inches with sea-water. Irom fifty to seventy-
five barrels are placed in each cooking-tank, and then steam is turned oD
and they are boiled for half an hour or more. In this way about two-
thirds of the oil is separated ; the remainder is expressed by means of thoe
hydraulic presses, under a pressure of 50 to 150 tons or less ; the fish hav-
ing been placed in circular curbs of half-inch iron, perforated with holes
an eighth of an inch in diameter, each curb having a capacity of three
to ten barrels. The oil mixed with water is now run into the ¢ drawing-
off tauks” while it is still hot, and is passed through several of themn,
the water separating and sinking to the bottom. The oil is now drawn
off into a ¢ settling-tank” of four or five thousand gallons capacity, where
it remains a few honrs to allow impurities to sink to the bottom. Iinally,
it is pumped into * bleaching-tanks” (of which Judson, Tarr & Co. have
five, each containing four thousand gallons), where it becomes clearer
and whiter in the rays of the sun, and after one or two weeks’ exposure
is ready for sbipment.

. Processes employed in vefining.

239. Boardman & Atkins make the following statements about proc-
esses of refining:

# The oil and water running together into the receivers, separate, by
the oil rising to the top, whenee it can be drawn or skimmed off. Great
pains must be taken to separate the oil from the water before the impu
rities contained in the latter begin to ferment, for if this happens tho
quality of the oil suffers much. Moreover, in what appears at first t0
be pure oil there is a variable amount of finely divided fleshy substance
that must be allowed to settle, as it will after a while, and the clarified
oil.drawn off before putrefaction sets in. In order to effect the separd-
tion, the oil is commonly passed through a number of settling-vats, and
a portion of the impurities deposited in each, and finally before barreling
the oil is, if practicable, exposed some hours to the sunlight in a broad,
shallow {ank. If all these processes are successfully carried througl
the oil is light-colored, sweet, and of prime quality; but if it is exposed
at any time to the influence of putrefying animal matter, it becomes dark
and ‘strong’ The very strongest of oil is made from the ¢ gurry’ or set-
tlings of tho oil, after fermentation, by steaming or boiling it over.

s It naturally happens that every manufacturer makes several grades
of oil, of very different quality, of whicl the best is very sweet, fins oily
‘bringing ten cents a gallon more than a strong article. Notwithstand-
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"8 this fact, it is said to be the common practice of dealers to pour all
8rades into the same vat, and this has led manufacturers to take less
pa‘l‘ns to keep them separate.
thath 18 u curious fact that oil made from early fish is not so good as
ade later. It is called ¢ weak,’ and Dbriugs in market five cents
Per galloy less.? * ’
Yurry of g sold for one-third less than the other grades.
us GI‘MDS the most satisfactory way of indicating the processes now in
® will be to deseribe three or four of the principal factories in detail.

The factory of The George W, Milcs Company.

240. The factory of The George W. Miles Company at Milford, Conn.,
UStrated in Plate XXV, is said to have been the first one built after
¢ mode] now universally followed, with the cooking-tanks and oil-
Presseg upon the second floor of the building.
the hen the fishing fleet comes in, the fish are hoisted frqm tl‘w holds of
wa Vvessels into cars, in which they are carried over an inclined tram-
Y tothe upper story of the factory building. Here they are turned into
ks, twenty thousand fish in each, and cooked by steam-power. Then
eu‘;l:"ater is drawn off and the cooked fish are placed in perforated iron
S which are so arranged upon railways that they can be pushed
u:der a.hydraulic press. Ilach curb-load of fish is subjected to a press-
re of sixty or seventy tons, by which the greater part of the oil is ex-
acted. The scrap is then dropped iuto the cellar below.
The ship “Alabama” is owned by the sawe firm. It is used as an oil
detory, and i usually more productive than the stationary works owned
¥ the same firm. It is illustrated in Plate XXX. For several geasons
Stat:'ls been taken to Maine d uring the fishing season, where it is usually
it ‘oned near South Bristol. It is the intention of the owners to take
1o the coast of New Jersey for the season of 1878,

The factory of Judson Tarr &: Co.

241, Messrs, Judson Tarr & Co., of Rockport, Mass., kindly furnished
w: following account of their factory in Pemaquid (Bristol), Me., as it

1873
bu{l?le.s.izo of the main factory is 30 by 40 feet, with 16-foot posts; the
res 'Ug is two stories high, the upper story being used for cooking and
. oLg the fish, the lower as an oil-room and for storing fish-scrap.
10‘? engine-honse adjoining the factory measures 20 fegt by 30, with
I)owox()t Dosts, and contains three horizontal boilers each of sixty-five horse
0001;'1.. In the upper story of the factery are eleven round wooden
pipem-g't.anks 12 feet in diameter and 4 feet deep ; each tank has steam-

. S 1n itg bottom, perforated with smal} holes to allow the escape of
of oﬂteam; there are also three hydraulic presses, each with pressure
‘%{lredaud fifty tons, and a small engine of ten-horse power.

* Op. Cit., p. 7.

in
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Connected with the factory are two wharves, the longer+150 by 50 feet
in dimensions, the shorter 40 by 80. At the end of the long wharf i8
placed, on posts 10 feet high, a taak eapable of containing 4,000 barrels
of menhaden. This tank is sometimes completely filled when all the
steamers have discharged their loads after a successful day’s fishing:
Oan the wharf is an engine of twelve-lorse power connected with three
drums, all or either of which may be used; when in full blast one thou-
sand barrels can be transferred from the steamers to the tank in an houy
the process being precisely similar to that of unloading coal from barges:

AAlso, on the premises of the company, are a main serap-house, 100 feet
by 60, with 15-foot posts, and blacksmith’s, cooper’s, and carpenter’s
shops, as well as a boarding-house and stable, all used in connection with
the business.

The amount invested in buildings and machinery is between $75,000
and 880,000, and in steamers and fishing gear, such as seines, swall
boats, &e., is about $60,000 additional.

The utmost capacity of the factory is 2,000 barrels per diem. Aboub
thirty-five men are employed at the factory.

The factory of Joseph Church & Co.

242, The Muscongus Oil Works, on Muscongus Point, Maine, the
largest in the United States, were visited by Professor Baird in Sep-
tember, 1873. These works were erected in 1872, and are earried on by
JosephChureh & Co., of Tiverton, R. 1.*  The main building is 161 feeb
long and 40 feet wide. The lower portion is the receptacle of the chum,
where about 1,800 tons were in store on the 25th of September, three
cargoes of about 190 tons each having been sent away during the year
The establishment is larger than any other in the United States, and i8
well appointed in every particular, capable of working up more than
3,000 barrels of fish in & day. About forty-five men were ewployed ab
these works, and about 5,500 tierces of 40 gallons of oil each bhad been
manufactured during the year. These works are now much more ex-
tensive, employing during the past season (1874) seventy fishermen and
seventy factory bhaunds, with four steawers and three sailing-vessels.
They have invested in buildings and machivery $65,000, and in fishing
gear $55,000. During the seasou 138,000 barrels or about thirty-four
millions of menhaden were caught ; 200 barrels were sold for I)ait, and
of the remaining 136,000 barrels they manufactured 450,000 gallons
(11,250 tierces) of oil and 4,000 tons of chum or guano.

The factory of Kenniston, Cobb & Co.

243.-The 'establjshmelnt of Kenniston, Cobb & Co. is selected for de-
scription by Boardman and Atkins, who state that though not one of
the largest, it is -generally conceded to be a model of convenience and

efficiency. '
S

* Illustrated in Plate X XIX.
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v’y “The main floor of the factory stands a considerable height above the
ba.tex:. Here are all the steam tanks and the press, and in an adjoining
Wlding is the boiler and the principal engine. The tanks are of wood,
a fte)et Square and 4 feet deep, with a capacity of fifty-one barrels, with
0ard platform on which the fish rest, 4 inches above the bottom.
%0 the space between the platform and the bottom the steam is intro-
t:::ed, T!xere are tanks arranged in two rows, between which runs the
an(‘;k leading from the landin g. - Another track passes by all the tanks
leads to the press. Ou this track run several cylindrical curbs
St: © of wood and iron. The press is hydraulic, and is worked by
foratm' _00 a lower lovel than the steam tanks are series of receptagles
' he oil ang water, that are brought to them by conductors leading
intgl thg tanks and press. Under the main floor is the scrap-house,
I‘ackwmch the serap is dumped through a scuttle in the ﬂoorr C[.‘he
to 1 that runs between the rows of tanks leads down a steep incline
the ﬁe landing, where there is another engine, and an ele.vator to take
that Sh out of the boats. The elevator delivers the fish into & hopper
o holgg fifty barrels, and from this they are drawn into a car that
wit 8 SO‘.’euteen barrels, so that the unloading of the boat may go on
Out intermission while the car-is carrying its load up to the tanks,
int(e) ar is drawn up by the engine on the landing, and dumps its load
« Cither of the tanks at pleasure.
ate Teparation for the fish is made by filling the tank a foot deep with
fI.Oml‘fau(] steaming it until Lot. The fish are at first steamed .h;}rd
erj, 01‘?5’ to sixty wminutes, then punched and broken up. Aftex: sim-
on '8 for five hours longer the free water and oil are drawn off, and
Our,glf bossible, the broken fish stand draining and cooling for several
ang s. f‘xt last they are pitehed into the curbs, run under the press,
et ubjected to a pressure which is gradually broughp up to §eventy—
extl‘a?:;]s. This wrings out all the water and oil that it is practicable Fo
ungij ¢ h’ aud the cheese is now dropped into the scrap-house to remain
e following autumn or winter.”*

The factory at Napeague, N. Y.

Dui%éhm the American Agriculturist for December, 1868, p. 452, was
or, o ed a description of the factory at the entrance to Napeague Har-
A lear Montauk Point. In Plates XX VI and XX VII are reproduced
Win Ustrations of the factory and its interior arrangéments. The fol.
S description of the factory was published at the sawe time:
e, he ﬁs[{ are taken to the factory’s dock. At the factory the fish are
ured either in cars or boxes, and are drawn upon the railway to the
on instaowhere they are thrown into water, an('l a full heqd of steam turned
thousa the bottom of the tank, which contz}ms some sixteen to eighteen.
ang ud fish, A fter thirty minutes’ cooking, the water is drained off,
Tan getting into the tank fills the curbs, which are ecircular, and

* Op. cit., . 7.
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formed of strong wooden slats, bound and lined with heavy iron, These,
are rolled under a solid, stationary head, fitting closely the iuside of the
curb, and against which the fish are pressed, as the curb is slowly but
powerfully raised by a hydraulic press. The oil and the water absorbed
by the fish in boiling are pressed out through the slats and carried by
leaders to the tanks in the shed by the side of the factory, where the oil-
man skims, boils, and otherwige prepares it for barreling, As soon 88
the pressure is taken off, the curb slowly resumes its position on the
railway, and is pushed to where a man stands ready to remove the
cheese as it falls from the curb, upon the opening of its hinged bottom.
This cheese or scrap-cake is ground to different degrees of fineness, t0
form the fish guano. This substance, being rich in ammonia-producivg
material, is used by some manufacturers of fertilizers to supply ammo-
nia to phosphates that are deficient in that constituent.”

The model of a factory in the National Museum.

245. A complete model of the oil-factory of Joseph Church & Co., at
Round Pond, Me., was exhibited in the Department of Fisheries in the
TUnited States Government building at the Philadelphia Exhibition.
It is now deposited in the United States National Museum.

The cost of an oil.factory.

* 246, The larger part of tho cost of auv oil factory consists in the ma-
chinery, as the buildings are always of wood, substantial but cheap:
The ameunt invested in factories by different manufacturers appears t0
range from £2,000 to $65,000. The average amount invested in tbe
fourteen factories of the Maine Association is $22,600, but the general
average will not probably exceed $12,000 or $15,000.

- Mr, Church, of Tiverton, R. I, speaking of the establishments on
Narragansett Bay, remarks that a factory ready for business, including
buildings, tanks, boilers, hydraulic presses, cil-room, &c., of a capacity
to cook and press 800 barrels (200,000) in a day, costs not far from-
$14,000. A hydraualic press costs about $1,200; in 1877, $700.

Mr. Miles, of Milford, Conn., states that boilers cost from $2,000 t0
84,000, hydraulic presses with curbs and fixtures $2,000; engines, pumps;
shafting, and pulleys, together with the necessary buildings, bring the
cost of the factory to from $10,000 to 850,000,

Capt. B. II. Sisson, of Greenport, N, Y., estimates the cost of boilers
engine, piping, hydraunlic press worked by steam, steam drying wm#¥
chines, and steam hoisting apparatus, to cost from $10,000 to $25,000
for each factory.

Mr. Dudley states that a factory running three or four gangs of fisher
men costs from $20,000 to $30,000.

" The capital invested in the factory is one-half of the whole amount
The fourteen establishments of the Maine Association had in 1874
$316,000 in buildings and machinery and $390,000 in ¢gear”; that i
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in s oy
o ef;eat-lmers, sailing-vessels, small boats, and nets ;. an average of 827,800
In(z_‘, for gear against $22,600 for factory. . B
oy Ounecticut, according to Mr. Dudley, about .the same proportion
; Jge total amount of capital invested in the several companies is given,
r. Jasper Pryer, as follows :

G.8. Al
. Ally
m. I, L’fﬁ Slitco ............ ceteeincenettiaanns cerenns $25, 000 00
H. Bishog man & Co ..oovvvennann.. teemerereraaan . 20,000 00
TISOL QI Works. ... 100 1o ore ceoinssesses weneenns 3{;’ ggg gg
rowns € ,
Tsaag Bro ‘Sze&(]gx(]:pany ............. N eeerrressresaanss 23, 300 00
...... 00 00
(‘;‘;Peu Island Manufacturing Company ........... P 17 : 500 00
Ph Chureh & Co. (Rhode I81and) cveevvseuennenennss 17,000 00
O iinitannn 1ai .e -n .
Chat‘]es ook (Maine) -eccvcaniiiiveniinennnnans 200, 000 00
B, o e e e e veenerseae 18,000 00
o, Roog & 01111111 LTI 42,00 0
O%ler & Colburn. .......... .... i 4;’000 00
R - Y. Fithian & Co . ovnoon oo eeeorsens s U -)(), 000 00
obept A Tjond e PR 20, 00
Albert Gray & Co. ... ... .. i oo 5500 00
gallup & Holmes ... ...... . PR e 5;’ 800 0
S, Morgan Gy, T oo o0
8 -H. [, Howland......... .e : 00’0 00
_JOHGS&CO.“. N seecmtocscrstacsnsssancs . =0, 00
Ot ooy T R 30, 000 00
B g O & G0 Ceereeeaans 25,000 00
ouq’g | RS R LR TR LT R T TRRERELEEE 8,000 00
co Br:]:Ud 0il Company ..... h e teene e enaeranaaas §5, 800 00
Adogpe (Lo T eeitaarecitaaseaanans 0,000 00
o Georﬂ 0Oil WO]:\kS .................................. 130, 000 00
ge W. Miles Company (Maiie) . ....veuenn wuees 59, 000 00
Moryig & Fiﬁggf ........... «..«.(Connecticut) ...... e eees 45,000 00
ey Y e 5,000 00
dmesnotis B Y 3,00>0 00
Filing purls *+#es seees s s 11,000 00
L ITTIPNERE e eernaeeeanaaenraeseas 11,000 00
u Plac Fertilizer Company .... ... ceacneccneann eeee 110,000 00
Bu d Pong 0fl Works 42, 000
ﬁ‘olk OH Oompan ................................ 4:’ 00
()uul Sai y eneee F P L L LR AL E R R 3y 000 00
Swity & 1t George Oil WOrks..o.oeeveereranses eeeen . 37,000 00
arring :
T“fihin, Fre:f:lllllz&tpn ......... cveeneses veeesenscanaiaa. 15,000 00
Gr‘mn&vm 00 ennenveannnsesnsanannisnnseseenes 21,000 00
JObF-WilsO ceeeeann caeeerireens Leesseeenanen veee  10,000:00
U..o..... Cevesartaessesastetaasnsatnasaes 40,000 00
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Waley & CO.uuueeianrnnnnn ceeens Ceenes Ceiinieenaas $15, 000 00
1522¢ G WRIte « .ot vieeiiiiiiiiieniierianianeannns 35,000 0V
Wells & Couvrnnr voien veeninnnn. R, 60, 000 00
Leander WilcoX & €0 .cvevecvenrcnnanconnannvecesonnas 30, 000 00
Cyrus W, Smith. d. . ot iie e ataerennrrmnnnrnaanans 7,000 00
Westbrook Oil Company .... «..cuucasans Ceeeraneenane 1,000 00
Eleven factories in Gardiner’s Bay, N. Yo..oueevaunenaann. 310,000 00

The total amount here specified is $1,857,500. It should be noted
that several companies are not reported,

Organization of the fishing gangs,

247, “In the early days of the business,” says Mr. Dudley, *the manu-
facturers did not own the fishing-vessels, nor were they interested pecu-
niarily in the fishery; they bought the fish from independent fishermen.
This method was found unsatisfactory ; the fishermen sold to the high-
est bidder, and the supply was uucertain. Of late years the company
owns the vessels which supply it with fish. Thecrew work upon shares,
as in other fisheries. In the settlement, at the end of the season, a sail-
ing-vessel, with seine and gear, draws one-third of the net proceeds; @
steamer, one-half; the remainder is divided by the crew, the captain
receiving an ordinary share, in addition to which he is paid a salary by
the company, either fixed or proportionate to the success of the season’s
work. It isnotuncommon for a successful captain to receive a ¢ bonus”,
of 8500,-or sometimes $1,000. In settling the season’s account, the total
catch is paid for at a rate proportionate to the yield of oil. In 1876, the
Quinunipiac Fertilizer Company paid $1.25 per thousand. The company
usually advances pay to the men to the extent of $1 a thousand, and ab
the end of the season a final seitlement is made. The crew of a sailing-
vessel willaverage form 835 to $75 a month; the crew of a steamer some-
what more.” : '

: Advantages claimed for floating factories.

248, Tloating factories are in use chiefly on Long Island Sound; in
whose protected waters they operate to great advantage. They are uow
going out of use on accouut of the introduction of steamers. They are
usually built upon the hull of some old vessel, and are towed from point
to point, gathering the fish from the smacks and working them up into oil
and guano as they move. Some of them are fitted up with machinery for
very extensive manufacture. Two important objects are attained DY
the owners of floating factories : the objection to their business arising
from the offensive odor is to a considerable extent removed ; by follow-.
ing the movements of the fish time and expense are saved, for by bring-
ing the factory to the fish they obviate the necessity of baving a fleet
of lighters to carry the fish to the factory, which might often requiré
two or three days. There are five of these factories; one owned at Mil-
ford, Conn., and four at'Greenport, N. Y.
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Mr. Goodale’s improved method,

acﬁ:& I quote from Mr. Maddocks's excellent littlo report the following

e unt of an improved process devised by Mr. Goodale:
shi )As 00w generally managed, the scrap remains in large heaps until
eorl ped,.m auﬁumn or winter, to the points of manufacture into, or in--
waEOl‘atlon with, superphosphate. In this time a portion of the oil and
ﬂndez: leaks away, so as to leave about 10 to 15 per cent. of the former,
ady 8 to 03 per cent. of the latter. The elimination of the water is an
nitrzntag.e’ but the specified per cent. of oil'is lost; aud a portion of
g geu is also lost, rosulting from the partial dec.ompositio.n of the
e 18, the f(_)rma,t;ion and escape of amwmonia. It were better, if practi-
as t(f’ o drive off the water at once upon withdrawal from the press, so

brevent the loss in question,
diate) hat has. hitherto prevented the driving off of the W'fltel‘ imme.
Wwith t{l by artificial heat has been the presence of so much .ozl, together
ing © gelatinous or gluey matter which is developed during the cook-
in "’tihleﬁy from the skius and bones. These render the process of dry-
ti\?e[ @ 8crap a very difficult and tedious one, so much so that compara~
'scoy little .has been put into market in that desirable form. The recent
o o";ery of an easy and simple process for removing the larger part of
im; ) ﬂnd. also at the same time the gelatinous hinderance to drying,
“ Pl"omlse of a speedy change in this respect.
asg g hile pursuing investigations relative to utilizing the menbaden
well k"“fee of concentrated food, before .referz:ed to, Mr: 8. L. Goodale,
23 seq Uown ag a chemist as well as for his eminent services to the State
o Bcfetary 91’ the board of agriculture, found,. by thoroughly wash?ng
ion t;‘iD a8 it came irom the press, with sufficient hot water and agita-
the ’ﬂ)at th.e oil globules were liberated from their entax}glements in
matte;*{h:y tissues, and also from the creamy mixture with the gluey
r offﬂto which they were forced Ly the pressing, so that the greater
algg 1t could be readily recovered by draining and re-pressing; and
an a:B‘ ﬂftor- such washing the serap. would Dbear heavier pressure
is largeth'St without ¢ squirting.’ By this easy process the. oil product
vin ¥ 1ncreased, the scrap is left free from the gluey hinderance to-
v+ and contains less water to be dried out. A

dig COV;:"‘*}’ appear strange that so simple a method should not have been
Sideg ofre'd 8ooner, but such is the fact, Work had been done on b(?th
oty po 1. Re-pressing had been tried, using extra strong curbs, with
ok, werful pressure, but it failed to give.sa:t;l.sfactory resu.lts. Re-
the eg :lad been resorted to, which resulted in injury to the oil, and in
ow se: OPment of an additional amount of the gelatinous matter. It is
the esin Fha.b a simple thorough washing in hot water accomplishes
b n Ted end with neither of these objec‘tlon.a,ble results, Scrap made
ddlalyZeprocess last August (187 7)., and drleq in the open air, was lately
at the agricultural experiment station of Connecticut, and the

migt;f the director, Prof. S. W. Johnson, of New Haven, shows

te
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the proportion of moisture to be reduced to 11.45 per cent., or about one-
fifth that contained in the serap fresh from the press, and the proportion
of 0il to 4.65 per cent., thus proving that the content of oil in the wiashed
scrap as it came from the press (before drying it) had been reduced to
‘less than 23 per cent. Aeccording to these figures, the proportion of oil
hitherto lost is, by the new process, reduced from an average of, say, 15
per cent. of the weight of the scrap as it commonly issues fromn the press,
to about 2 per cent. ; the balance, say, 12 or 13 per cent., is saved. Let
it be assumed, however, that only 10 per cent. can be realized in prac-
tice, and that the annual outturn of scrap from the. factories of the
Maine Association is only 40,000,000 pounds, This wonld give an an-
aual saving of 4,000,000 pounds of oil, or 533,000 gallons, worth at cur
rent prices at market for 1877, 40 cents per gallon, $213,200.”

Proposed chemical methods.

250, Other methods of extracting the oil from fish serap have been
proposed, but their adaptability is not yet so certainly proved as to war-
rant their adoption by manufactarers.

The proposed plans involve the use of the fumes of benzine, or bisul-
phide of curbon, which are brought iuto contact with the fish in air- tight
ehambers, The oil is absorbed by these substances, and collects in tanks
in the floors of the chambers, Any surplus of benzine or bisulphide of
éarbon which may remain in the oil is expelled by distillation.

The waphtha process for extracting the oil, remarks Mr, Maddocks:
consists in subjecting the scrap, in an inclined iron cylinder, to the
action of vapors of naphtha, which combine with the oil, and the latter
in a state of solution filters away at the lower end of the cylinder
The naphtha is then recovered by evaporation. The process is sloW)
costly, and dangerous,

Proposed mechanical methods.

251. It bas been suggested that a recently invented filter-press, the
invention of Mr. John Bowing, is well adapted for the extraction of oil
from the menhaden and the formation of the residue into cakes. It i8
probably too small for the extended operations of manufacturers, bub
may be very serviceable for the use of refiners. Mr. C. B. Norton, 25
Astor House, N. Y., is the American agent.

44,—VALUE OF FISH FOR MANUFACTURING PURPOSES.

Prices of fish at different seasons.

252, The price of fresh menhaden cannot be definitely stated, since it
varies from weels to week with' the abundance and fatness of the £8B
and the needs of individaal manufacturers.

Many factories rely entirely upon their own “ gangs’ for their suP”
plies; some others buy the fish-of the vessels engaged in the trad®
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though this practice is less common than it formerly was. Still every
factopy buys fish in greater or less quantity, and the answers 'tq ques-
tion 47 of the circular are important in exhibiting the variatlons.m
abundanes at, different points on the coast. P’erbaps it may not be amiss
:0 quote fully from the letters, it being quite impossible to tabulate the
acts,
Mr. William . Sargent, of Castine, Me., says: * Ior four years past
€ average price has been 65 cents per round barrel.* '
ason Luce & Co., of Menemsba Bight, estimate that menhaden-
A¥erage from 225 to 240 in a barrel.t
In the report of the committee on -statistics from the United States
S8ociation for the meetin g of 1875, the estimate was put at three barrels
% the thousand fish, or 333 fish to the barrel. o
Captain Tuthill estimates 22 cubic inches to each fish, Captain Sisson
»Making three and one-half barrels to the thousand. In Long Island
und the fish are sold by the thousand; farther east, always by the
arre], : )
Mr, Condon, of Belfast, estimates the price for 1873 at 60 cents; .Mr.
- B. Kenniston, of Booth Bay, at 75 cents, stating that in previous
Years the price has ranged from 50 cents to $1.25. Mr. B. F. Bright-
Wan 8ays that in 1872 and 1873 the average has Leen 65 cents, bl.lt that
When o) was bigh they have brought $1. Mr. J. Washburn, of 'Port--
]ﬂnd, estimates the price at $1 for 1873; during the war, much higher.
" Eben B, Phillips estimates the prico at from 60 to 70 cents in 1873,
56 in 1874, and about GO in previous years. Fall fish, for trying, bring
t0 50 conts in Wellfloet, Mass., according to Mr. Dill. At Nantucket,
accOl‘ding to Mr. Reuben C. Kenny, the fish are worth from 650 to 73
2013 a8 talken from tho nets; only about balf are used in the manu-
acture of of), .
T Churech gives the average price on Narragansett Bay at 40 cents,
to thig correspond very nearly the estimates of the southern shore
of Capg Cod and the Vineyard Sound, which find market for their men-
haden o4 the Narragausett factories.
S8btain Crandall, of Wateh Hill, R. I, thinks 82 to the thousand &
T estimate for 1873 and 1874 Captain Becbe, of Niantic, Coun.,
grees ity this, giving $2.50 for previous years. Mr. R. E. Ingha-m., of
ﬂybmok, says $1.25 to $2. Mr. Miles says that in 1873 the prlces
+20ged from §] to §2.50, aceording to the yield of oil. M. I Lilling.
0011,‘ of Sh@tford, puts it, for 1873, at fromn $1.50 to ?2-' Capt'fuu Sisson,
feeﬂport, says that in 1873 the price was $2.25; in previous years,
Qn 1874 the price was lower. Collector ITavens, of Sag Harbor,

’";Ab“ Tound barre] ” ig & Larrel of nndressed fish, and weighs about 200 pounds. The
Mbep

180 ¢, of fish in g barrel necessarily vuries with their size. Estimates range from
28.0; but that made Ly Mr. Fairchild, at tho meeting of the “ United States Men-
thousg, 1L and Guaype Association,” in 1874, is perbaps fair, putting four barrels to &
PRy nd fish, or 95p fish to a barrel. , . ]
Port United States Commission Fish and Fishories, 1871-'72, p. 35.

ang
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N. Y., estimates it at 30 cents per barrel. In the vicinity of Atlantic
City, N. J., M. A. G. Wolf gives the price at $1.25 to the thousand ; and
Mr. Albert Morris, of Somers Point, at 39 cents per barrel (about $1.50
to the thousand)., Mr. Hance Lawson, of Oresfield, Md., states that the
Chesapeake factories pay 15 ceuts per bushel.* Mr. Dudley says that
in 1877 the average price in the Chesapeake was 50 cents a thousand.

- Prices proportionate to amount of oil contained in fish.

253. These prices are simply those paid for fish used in the manufac-
ture of oil and guano, the prices of those sold for bait or food being
given under other heads, No satisfactory couclusions can be drawi
from these statements, except the very general one that the fish are
wore valuable on the eastern than on the soutbern coast of New En-
gland; in Maine bringing from $2.40 to $3.20 to the thousand; ou Long
Island Sound, $1 to $2.25. As the expense of capture is necessarily as
great in Soutbern as in Northern waters, we must seek the reason of
the difference in price either in the methods of manufacture, the abun-
dance of the fish, or in the intrinsic value of the fish for the purposes of
the mauufacturer, '

Oil yidld of Northern fish.

254, On the first arrival of the schools in Northern water the fish are
'thin and do not yield a large gquantity of oil ; but they rapidly gain nu-

til the time of their departure in fall, so that the late fishing is by far
the most protitable. 1t is the general opinion of fishermen that North-
ern fish yield a larger proportionate amount of oil than Southern.

Mr. Sargent, of Castine, Mo., says that three quarts of oil to the bar-
rel is the smallest yield be has ever known from the first sehool, and six -
gallons the most from the last school. When the fish are very poor,
about the 1st of June, it takes 250 to make one gallon of oil ; when poor,
in July, 200; when fat, in August, 150; when very fat, in October, 100.
About one ton of scrap is obtained in making three barrels of oil. Mr.
Condon states that when the fish arrive in the spring they will produce
bat one gallon to the barrel, while in October the yield is four or five
gallous; the average for the scason being three gallons. Mr. Friend
states that the least yield, in June, is two quarts to the barrel ; the
greatest, in August, four gallons, Mr, Xenniston states that May fish
yield three pints to the barrel; October fish, six gallons and one-half.
These are no doubt intended as the extreme figures. The average yield
is two and one-half gallons to the barrel, an estimate in which M.
Brightman concurs, though placing the lowest at three quarts; the
highest, in August and September, at four gallons. He estimates the
yield of a ton of scrap at thirty to forty gallons, according to the seasoft:
Judson Tarr & Co. put the early fish at less than a gallon, the Septem-
ber fish at four gallons to the barrel. Mr, Babson thinks that the early

* About 50 cents per barrel, or §2 1o the thousand.
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ﬁsh ¥ield about a gallon, the last four gallons ; an estimate in which be
18 confirmed by Mr. E. B. Phillips.
Mr. Erskine Pierce, of Dartmouth, Mass., states that in 1877 the av-
€rage yield at his factory was 1} gallons to the barrel.
ACcording to Mr. Church, the fish are fattest generally in the fally
10ugh after a warm winter be has known them after first arrival to
Jielq 23 gallons, After a cold winter the opposite is true; and he has
Seen them so poor in the summer that out of one hundred barrels of
fish not a pint of oil could be extracted. The first 18,000 barrels taken
¥ Church & Co., on the coast of Maine, in 1873, did not make over
4,000 gallons of oil (about three quaats to the barrel). On Narragau-
8“? Bay, in 1873, the yield was 1} gallons less than on the coast of
ane; on Long Island Sound, half a gallon.
. Reuben Chapman informed me that at his factory, on Mason’s
Band,'opposite Noank, Conn., the yield of early fish was sometimnes
. Bloy as a gallon to the thousand, later in the season reaching fourteen
Or even eighteen gallons; which would be equivalent to five or six gal-
903 to the barrel. '
Mr, Maddocks, writing of the Maine fish, states: “The yield of oil
Wetimes doubles, per head, in thirty days after their coming. The
! taken on the coast of Maine vield a considerably larger supply of
Ol thay those tuken at points farther south, around Long Island, off the
Stsey shore, &c. The amount of oil per barrel of fish is there about

2:9 8allon, against two and a half here, for the whole season in each
§a,” .

4Ang 4
barre] 0

80

gain: “The amount of oil realized varies from one gallon per
t fish early in the season to four or five gallons in September.

® Serap contains, on the average, as it comes from the press, 55 to 60

Feent, of jtg weight in water, and sometimes more. This is, of course,
Ce(:thless for fertilizing purposes. It also contains from 12 to 20 per

b of fag or oil, which is equally worthless for manure.”

Mr. Dudley considers that the first taken in Long Islaud Sound yield,
s()n?“ average, about 4. gallons to the thousand. At Pino Island it is
av@f“’hat greater; one season averaged 33, another 63 In 1877 the

3ge to June 12 was 5 gallons; to November 1, 3 gallons, On No-
doul:)er 1 the fat fish made their appearance, and the average ha§ since
oil ,tless 8reatly increased. There is usually an increase m_the yield of
after July 1, but since 1874 this bas not been the case in Southern
aupy C0gland, Mr. Dudley bas cooked fish which would not yield a
art of o) to the thousand. Again, in November, the yield has been
allons, It is the opinion of Mr. Dudley that dark oil only is yielded
SU taken in brackish water; light oil by those taken outside.
amg ¢ George W, Miles Company, of Milford, states that the largest
. "lub ade Ly them in one factory in any one year was in 1871, when
i Y Produceq 100,000 in about fifty working days; the largest quantity
¢ shortegt, time was 21,000 gallons in seventy-two hours, or 7,000
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gallons to each day of twenty-four hours. In 1872 they produced 60,000
gallons, and in 1873 105,000 gallons in their two factories, one factory
not operating all the time on account of a pending lawsuit.

According to Capt. J. L. Stokes of the Salt Island Oil Company, tho
avorage yield of oil is four gallons to the thousand, 9,000 fish making #
ton of scrap. Captain Beebe and Mr. Ingham put the highest for the
region about the mouth of the Connecticut River at eight gallons, OF
perhaps three gallons or less to the barrel.

Mr, Miles writes: “All depends upon the quality of the fish, whether
fat or poor. In July, August, and September we only get fish that
come into the Sound to feed, and they fatten after they get here. If they
are poor, we Liave the largest cateh in June and July ; if they are inereas:
ing in fat or yield of oil, we caunot capture them successfully until Au-
gust and September. The fat fish in the Sound are usuvally wild and
bard to take until late, perhaps owing to the fact that their food i$
plenty and low in the water. When the season is ununsually dry, the fish
are sure to be fat; but in a wet season they are found to be below the
average in yield of oil. After the fish get here, if their food is plenty,
they grow fat very fast. In the past season (1873), in May and June
one million of fish would make only 800 gallons ; in August, the yield
was from 8 to 10 gallons per thousand, and in September, 10 to 12.

At Greenport, in 1873, the averago yield, on Captain Sisson’s estimate,
was 84 gallons to the thousand; the smallest yield, half a gallon in
spring and late fall ; the greatest, 22,in September and October; 8,000 fish
make a ton of green scrap. Mr. Havens puts the lowest yield at ope
quart to the barrel, the highest at 4 gallons, an estimate much beloW
Captain Sisson’s, which would make over G gallous to the barrel.

Hawkins Bros. estimate the lowest yield at one gallon to the barrel
in midsummer; and 4} in October and November, putting the average
quantity of fish to the gallon at one-third of a barrcl on Gardiner’s Bay,
one-half at Barren Island, and 85 gallons to a ton of scrap on Gardiner’s
Bay, b7 at the island.

At Atlantie City, N. J., according to Mr. A. G. Wolf, the averagé
yield is 4 gallons to the thousand, the greatest in November, 11; a ton
of scrap correspondiug to 40 gallons of oil.

On Great Egg Harbor, states Mr. Morris, July fish yield one quart of
oil to the barrel; those of October and November yielding 4 gallons:
A gallon of oil is the average to each barrel of fish, and 45 gallons to &
ton of scrap.

The yield to each barrel of fish was thus estimated by Rhode Island
manufacturers in 1877 : Joseph Church & Co. and W. H. H. Howland,
1 gallon; €harles Cook, Job T. Wilson, Isaac G. White, and James
Manchester, 1} gallons; Isaac Brown & Co. 1%; and William J.
Brightman, 1.

Connpecticut manufacturers are estimated as follows: The George w.
Miles Company, 23 gallons to the thousand; Leander Wilcox & Co., 3
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gallons; G. 8. Allyn & Co., 3§ gallons; Waley & Co. and Luce Brothers,
1 gallons; the Quinnipiac Fertilizer Company, 33 gallons; J. H. Bishop,
8allons ; and Fowler & Colburn, 33 gallons.
8w York manufacturers are estimated as follows: The Barren Island
Manufaeturing Company, G. H. Clark, W. Y. Fithian & Co., 24 gallons
to the thousand ; Smith & Yarington, 2§ gallons; S. Jones & Co., 43
galiong; eleven factories in Gardiner’s Bay, 3 gallons.
8w Jersey manufacturers are estimated as follows : Morris & Fifield,
8allons to the thousand; James E. Otis, Griffen & Vail, Cyrus H.
Smlt'ha 21 gallons.
:faine manunfaeturers in 1877 were reported as follows: Albert Gray
¥ Co., 13 gallons to the barrel; Gallup, Morgan & Co., 253 gallons;
OWler, Foot, & Co., 21 gallons; Suffolk Oil Company, 2% gallons; .
+ Frienq, 24 gallons; Gallup & Iolmes, 24 gallons; Loud’s Island
®Wpany, 23 gallons.
hiM. Maddocks declares that on the coast of Maine “one hundred and
Uety.five pounds of. fish make a barrel. One barrel yields about two
and g hg)f gallons of oil or eighteen and three-quarter pounds. One
arrel yields about eighty pounds of chum or scrap.”

Oil yield of Southern fish.

Wi%{is. Mr, KXenniston makes the following statement: * Corresponding
th t‘he successive appearauce of the menhaden from South to North
inege]m progressiveimprovement in size and fatness. When they arrive
hesaDeake Bay, in the spring, they are thin and lean, and appear to
tsksmggish and stupid, so that they are easily canght—can almost be
o ol out by the haud along the shore, which many of them follow
Sely. Between Virginia and Maine the increase in weight is thought
.0, © one-third, In tbe fall the increase still continues, but the order of
018' Teversed, the fish appearing to grow larger the farther South they
an,dd{:d on reaching Virginia again are twice as heavy as in the spring,
very haVG 80 gained in strength, swiftness, and wariness that they are
ard to catch,”*
tha l‘t-hDudley tells me that from lis experience. of two y’ea.rs' ‘he"knows
ang ¢ first runs of fish in the Chesapeake are fat. " This is in March
pril, : o I
Ir. A. ©. Davis states that the June fish at Beanfort yield from § to
8allon, those in October and November 4 to 5 gallons. "
gan;';] Ww. T Hatsel, of Body’s 1slaud, states that the average yield is 13
8 to the barrel, 75 gallons to the ton of serap.

Comparison of yield in different localities.

x
erio-ﬁ' These statements indicate ina general way that the yield of North-
'8 greater than that of Southern fish, though the disparity is not so

* Boardman and Atkips, op. cit., p. 6.
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greatinthelatter part of the season. Mr. Davis’ estimate for Beaufort i8,
however, not much below the average of the coast south of Maine, and it
is quite possible that the apparent disparity of the yield on the Southern
coast (of which we are not really entitled to judge with the meager re-
turns before us) would be in part explained by differences in the modes
of manufacture. Florida menhaden are many of them very fat in the
winter season, and there is no apparent reason why the manufacture of
oil and guano may not be successfully carried on on our Southern coast:

The official returns of manufacturers may add some additional facts
in reference to the yield of fish in oil and guano and the comparative:
advantages of location.

The following table and statement, quoted from Mr. Maddocks, give
a comparative view of the manufacture as carried on by the Maine As-
sociation and by all the rest of the United States for the year 1876, the
latest for which the data are at hand for the whole country.

—e

M Tons crude

: No. of | No. of No. of | Totalcapi- | Darrels Gallons oil -
Locality. men. | vousols. | steamers, tal. fish used. | manufactured, | EUAnO MAD
ufactured.

Other States...| 1,629 201 3 | 81,767,000 896, 885 B48, 727 20, 831

Maine.........| 1,129 29 43 983, 000 %09, 000 2,143,273 o1, 414

The most striking fact brought out in the comparison is that Maine
realized, from 46 per cent. of the fish, 71 per cent. of the oil. To this it
may be added that from the nse of $383,000 capital Maine turned out a -
total product of 81,071,449 value, whereas the rest of the country realized
$637,600 from $1,767,000.

45. STATISTICS OF THE MANUFA'CTURE OF OIL AND
GUANO.

Leturns for the State of Maine.

257. The number of gallons of oil produced at the factories of the
Maine Association during the past five years is as given below :y;

1873 eeeeaniennees e e 1, 204, 055
874 ©cere et et ee et e ea e en e 1,931, 037
11 SO 1,514,881
1876 ceernevneaeenenrannenenns e e 2,143,273
J 1 N et ereans 1,166,213

—r——— s ®

Total.seesreeronnsanoneonns cerereerierensaneeesses 7,959,459
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Table showing average number of vessels employed in fisheries of Maine Adssociation.

Name, Address. 1873, | 1874, | 18715 | 1876 | 1877

3

L.

.rmll’:(’;?h,v?mu & Sons .... ...[ Round Pond, Me.
Waots Larr & Co...... ..| Pomaquid, Mo .

Round Pond, M

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

.| East Boothbay,

South Bristol, Mo

T WABWRDWEE~WWLn

Broolkiin, Me.....
.| South Bristol, Mo ..

Hodgdon’s Milla, Me.
Round Pgod, Me...
Soath Bristol, Mo

010 O O g)’luu( Iih ,%ch:
ud 0+ 0 Qil Company.. und Poud, Mo..
somﬁoscﬁa O1l Work. . . e Boothbay, Me.....

1t George Oil Works| South Saint Georgo,

Tabye showing amount of capital employed by manufacturers of Maine Association.

Name. Address. 1ers. | 18w, | 1815, | 116 | 187

L. By;
FugeB0tman & Sons ... | Round Pond, e,

390, 000 1890, 000 {590, 000 [8110,000 | $v0, 000
110, 000 {120,600 |.. -

28,000 | 53, LOO
. |120, 000 {1220, 09}
19, 000 | 24,000
27,000 | 35, 0C0

0L,

ur & Co...

Pomaquid, Mo ...
Round Pond, M

=
e
=
=1
<
=1
(=]

/| South Bristol, Mo. .. 3'000°|'38,000°| 42, 000

Ioadgdon's Mills, Me.. 90,000 |ooveeni] cniinas
Round Pond, Mo. ... 23,000 [...oooei]ienennen

.| South Bristol, Me.
B PP do ..o.ae..
.| Bluo IIill, Mo .
4 Pemaquid, Mo. ...
y.. I‘.numll Pond, Mo..

1 Boothbay, Mo....ovivvnan.nn
South Saint George, Mo

uble s
showing atverage number of lons of crude guano produced by the manufacturers of
Maine Assotiation.

Addross. 1373, | 1874, | 1835, | 1gi0. | 18T

Round I’()n)dI. Mbrreear cerens } 500 | g, tl;gg 2,500 | 1,450 [ceeuennn

’emaquid, Mo ..o.ooeaaion ] LB 180 ool fiiiiia]iaeeeans

| Round Fowaagers 1| PaR0 | B [iae | ivae | s

Jooee do .l 2,100 | 4,000 | 4,500 6,000} 5400

East Boothbay, Mo. . i Teso| Toov| 1016 1,100 700

South Bristol, 3o . ... --.1 1. (900 Uslof 1,000 562

East Boothbay, Me........... 3;9 g!:g 2?2 ) ;f; 1,500

| Dot Mo | e | s | mano| 1,50 (T

TRound Pond, Mo...ocv.ouun.. 633 253 ;50 3:»3 ,‘«,38

:1(; . :: ...... srecsmsranmne 1500 030 | oo 850 b

do 200 | 500 400 |....... a5

Brooklin, Me......aeeeaaeens|-oreanns W05 .. sfeenenees

.| South Bristol, Mo............ . Jeveenaa 5§00 #25 800

Hodgdon's Mills Mo......... .. A L35 e anns .

.| Round Pond, Mo..coueoeeenn. . 400 | o,

3 . South Bristol, Ae.~....2.10. : B4 Rt s

Porga Wilson 3 & Co....... ceeentdD Ll e . . €50 1,121 25

Brosdaid Of1 600 - vvee.] Bing HAL MO oovneane ol

M:d‘:’]u s Covy O?fll(gnny ..... Pomaquid, .\lfo ceeeens . ool 2,000 1,800

' Of tound Pond, Me...... D {eeveians
solnh“é:}‘{ts [+55) worﬁ:?l.)i!'u.y.. Round Pond, Me. o 175

| Boothibay, Mo, ......... IR IDRRRREN TOOAOuN! I 1, 600
|

n 3 e
b Geargy 03 Works: South Siint Goorge, Me......|..o..oiuloeeiio oo 352
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Table showing average number of barrels of fish taken by flest belonging to Maine Association.

Name, Address. 1873, | 1874, | 1875, { 1876. | 1877

L. Brightman & Sons ........ Round Povd, Me...ccuuae... 49, 000

Judson, Tarr & Co...........| Pemaquid, Mo _.ooeevieai..n. 61,000 | G

Albert Grav & COvnnnnnnnnnn I{oun(f Pond, Mo . ~...| 25,000 | 46,000 | 53,000 | 45,000 | 27,000

Jos. Church & Co ....cceeoo|ie . doone. oo oe.. .| 86,000 :138,000 J153,000 201,000 | 182, 000

Gallup, Morgan & Co...ll. “East, Boombay, Me 122,000 | 20,472 | 20,545 | 34,763 | 23,760

W. A Wells & Co............| South Bristol, Me .. 22,913 | 30,000 | ¢8,000 | 30,000 | 1%, 200

Gallup & Holmes ............ Eusb Boothhay, Mae. .| 15,000 | 25,000 | 32,000 | 40,000 | 51,847

Kenmsion, Cobb & Co ....... .| 18,000 | 28,339 | 21,328 | 14,474 |.....-0-
43 00 | G4, 000 | 56,000 [ 51, 878 <

Atlantic Oil Compaoy .......
Tound Poud O \Vor.\s ceeaen
DBristol Oil Wor .
Suflolk Oil \Vorks ..
Loud’s Jsland Oil Wor

R.A.Friond ...........o..... B

Cuthill & Co........cveee...| South Ll‘htf‘] Mo....
J. G. Nickerson & Co ........ Hodgdon's Mxlls Mo.
John Hastiugs . ..oeeenuean. ... 1{0111:(1 Yond, M . ...
Fowler & Footo. . ............ buuth Bl’lb[()' Mo

Goorzo W. Miles & Co.......
Job T. Wilson ...............
Pomaquid Oi lCom;\uny ......
Brown's Covo Oil Company ..
Maddoecks’ Oil Works. ... ..

South Saint Georgo Oil Works

Blue Ihll Mo ..
P:‘nl.tqn)d, Mo .. ..
Rouwd Poud, Me. ..........
Loothhay ,1\10 .............
South buiut, Goorge, Mo.

27,000 | 18,000 | 22,000 |

Table showing average number of gallons of oil produced by manufacturers of Maine As80-

ciation,
Name. Address. 1874 1674, 1875. 1876.
L.Brightman & Sons ........ Round Pond, Mo . 29,000 {260, 000 | 20, 000 146, 000

Judson, Tarr & o ...
Albert Gray & Co .
Jos. Church & Co...... ..
Gallup, Morgan & Co ........
W, A, \V(,lv«l &Corenvnnnnnn.

Allamic 0il Compauy .-
Round Pond Oil Works
Bristol Oil Works._.........
saffolk Oil Works ...........
Lond'a Islard Oil Works ...
R.A. briepdl cooaoiaiiaa. .
Tuthill & Couennernennn.,

J. G. Nickerson & Co .....
Joln Hastings...............
Fowler & Footo........
George W. Miles & Co.
Job L' Wilson .......
I’emnqmd 01 Compang......
Browuw’s Covo Oil Corapany ..

Maddocks’ Oil Works........
Sonth Snint George 0il Works|

. Rouml Pond, Me.

.| South Bristol, AL

Temaquid, Mo . ’ 173, 660

East Bomhbnv Mo .
South Bri-tl, Mo..
ast BuuLbbu.y, Me..
Buol,h]bxq. Mo...

f 120, 000

Brooldm Mo..

| Soath Biistol Mo..ooneeeonibionnnns

ITodgdon's Mills, Mo, ....... ...
Round Poud, Me veereennienfeennnn.
0.

Bluoe i), M
Pomaquid, Mo .
Rouud Pond, Me ccvvenniiiaafinian..
Joothbay, Me oo T
South Saint Georgc_. .............

v 194,00 |140, 000

200,000 |.......
133, 663 |135, 000
450, 000 |446, GO
Be. 264 | 75,017
93,000 | 76, 06O
71,000 | £6, 000
84, 108 | 56,636

87,000 ) 45, 0J0
102,000 | 70, 000
84 UGD (.......
44,000 { 30, 000
-.,000 .......
........ 48, 428
.|114, 380
37,000 ........
.| 46, 400 | 85, 000
71,000 1124, 700
28,000 ........

Table showing average n

wmber of steamers employed in fisn

eries of Maine Associati
I3

Namo.

Address. 1873.

1874, | 1875 | 1876,

L. Brigbtman & Sous .
Judsop, Tarr & Co...
Albert, (:m) & Co.
Jos. Church & Co..

Gallup, Morgan & Co
W.A. Wells & Co .
Gal}ur & Holmes ...
Kenuiston, Cobb & Co
Atlautic Oil (,nm{mnv
Round Pond 0Oil Works
Briatol Oil Works.....
Suffolk 0il Works ...
“Loud’'s Island O‘l Works. .
R A Iriend .
Tathill & Co. .
J.G. Nickerson &
Job T, Wilson ..

l’emnqunl Oil Cou P
Browi’s Covo Uil (,ompa
Jobn ITastings. .
Fowler & Loble ..
George W. Miles & Co .. .
Maddocks' 0il Works........
South Saint Goorge Ol Works

X EusLBoolhb:Ly,Mo..
. Boutlmn),Mu

| Blue Hill, Mo ..o......
. Roumll’nnd MO eerenennns

Round Poud, Me. .
Pomaquid, Me ...
Lmuu L’mul Me..

Iast Boothbay, Mo. .
South Bristol, Mo ...

BronLIm, Mo .
South Lristol, Me..
Hodgdon's Mills, Mo

Pemnquul Mo ......

Boolh Bn VMo
South Snfnt Georgo, Mo 1. 1110100

L] 4

4
4 .
2 R -]
4 5 1
1
1
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Table showing aggregate number of men employed in fisheries of Maine dssociation.
-\

Name. Address. 1873. 1874, 1875, 1876. 1877,

L. Brigy
J uf{;‘,’; Round Pond, M.ceveeonnnn..
Allepy T .| Pemaquid, Me ... .
Jog, Cﬁ("my & Co R,oum]i Pond, Mo.
Gallyp ror&Coo.]eaen do ...... e
W. i{”’“ : Tnst Boothbay, Mo.
IG{nuu’ ells & Co.. inulhBBriitltj)], _\Ihtf

0 Lmes Sust BoothLay, Mo.
ﬁlﬁﬁ&?&tnbb & Boothbay, Mo. ..

ounad 1. Yopany ..ol ieea. 0 coeranan
1‘311[;11:(,!1 %)0 Round Poud, Mo.
?,uublk ..... :}o e
Rarpls Llae
Tuthiy gl - Trooklin, Mo ..
J.G Ni l;(l()' - South Bristol, Mo. .
Johy T1acorson & Co Hodgdon’s Mils, Mo.
FO\Vlor S o Liound Pond, Me...
Georap 17 130 South Dristol, Mo..
Job 1 W:Mxlc-s&()o. ...... do ...
Potua{m»&l"“" ........ Bluo 111l], Mo ..
Browhvslc Oil Company......| Pemaguid,do. ..

Ribdger sy 0,0l Company .. [ Round Poml, Mo.
South gy} Oil Works....".. Boothbay, Mo........
\mtffig_ishOil Works| South Sdint George, Me......

* Xot oporated.

Talie showing aggregate number of men employed in factor

t llodgdon’s Milly, E. B.

vies of Maine Association,

N Name, Address. 1873, 1374, 1875, 1876. 1877,
Brin . .
Judsdth,t!{lun & Sons ........ Round Pond, Mo.comeeeennn.. 30 40 45 0 *
Albegg (33T & Co. ... .| Powaquid, Mo ..
Jug, 01,21y & Co........ ..| Round Poad, Me.
(}a”uplu‘l\ch &Co.. ...l . do ... ...
WAl {I“l*'gﬂu &Co.nrnl . Jiaat Boothbay, Mo
Gallup s & Co..,.oo... ... Sounth Bristol, Mo....
Kt‘nnls[o olmes .. Last Boothtay, Mo
Atlaygj B Cobb & Co Boothbay, Mo....
Roupg' B0 Company. 2227770 do ...
B“stol ond Oil Works......! Ronud Pond, Mo.
Suftoy o Works. 20T 0 e L el
{;Ull(l’u lslll Forks ....... Last Boothbay, Mo ..
AL B “‘;‘1 Oil Worka. ....| Round Poud, M. ..
}ll!lli]] &nf ............. .[ Brooklin, Me ......
I. - NiGkoran 5o s=ee ..| South Bristol, Mo..
I‘Ohu H“st(iJ 801 & Co..... .| odxdou's Mills, Mo.
é“wl(\,r & ]"31;8 ........... .| Round Pind, Moe.....
Sorpg Vo S0t0.L L .| Svuth Bristol, Mo. .
Joh 7Y Miles & Go _..do ..
Paangqgrasen. .. I Tlue 11, Mo 1
Tow g I 0}1 Compuny Pemaquid, Mo. ...
8 ﬂddock“,"“,’ Ofl Company..: Round Pond, Mo...
outy oo Oil Worka, . ... Boothbay, Mo..........

w eorgo Oif Works

South Saint George, Mo......

" Not operated.

t ITodgdon's Mills.

+ Bristol, Me.

T . .
able showing statistics of the manufacture of oil and guano in the State of Maine.

. 1871, 1872, 1873 [ 1874, 1815, | 18%. 1677,
i»‘""ber ; — l
Nomlgy of factories |17 13 14 17 17 18
gy o Sl vessely )11 1T 38 37 36 29 13
Nombor gp gaidiiers ... 17 2 3 43 48
\.“‘llbe.o Sbermon. . .| ... 533 561 771 758 7
Olmbey. o H3CtoLy bands |20 249 304 373 371 300
Cubita] i poou—total... |0 282 8 1,144 1,120 1,097
Gibita) g, “Ctories. . 1] 873,500 | €316,000 | 307,000 |  E331,000 8159, 812
ibitg)_Kear .. 435,000 | 300,500 | 8482,000 | 8552, 000 &
Nimlep oot oo 013500 | 5700500 | 5979,000 [ 983000
Gaber og el (BUls). | Taoaz | Teerast | 635,770 | 709,000
Te, loyg ot'ol]a an. - |143, 137, 606 {207,237, 000 [211, 823, 666 (238, 343, 000

L VLTRSS N MO 1204055 | 1,031,007 | 1,514,801 | 2, 143973

O 16, 000 12, 965 19,205 19, 395 21, 414
25 Returns jfor the United States.
5

Pry
tipa] . Shows in detail
= e8tablishments:

8. The fol]owing table, compiled from data furnished by Mr. Jasper

the statistics of maunufacture by some of the prin-



I\umbcrph());ogen M| Mbrovses | Fibeaghh | Quuattyofproic,
/
‘ WA ()
' Inézcr.lﬁry Jo g, Smg;’lg'm' Stoamers, | Barmcls. | Nwber, | Gallonsal. | Tous guaee
HALSE, \
ﬁ?ﬁ“’lg" Wgrgs ............... — 130» ] S SR .1 ol o 500
T R 4 Ay 44,00 | 000
06 COE 0. i y oy s
Bound Pond 01 Compng.comsrnrore] 1 H &0 00
Loud'sIgand O3 Compang v vvven | 1 10660 %00
Petnaquid O3 Compang . covvsssonsronns| W 5 5,00 10,00
Wk oo s e 1 3 4,00 0,0
Tutkil, Foeach & Co...... li ! g5 20,00
Fowler Beot & Co ... o] B ) pi) £
R L # ! 91,00 4,00
Gl & BOUBES .ovssrseceimerirend { 121,00 i
G4, Rongan & 0 cvaennnssnnerenenr 1§ ! 01 b
Maddocks' 08 Warks..... i f 13000 100
Bobert A Fread. ........ 1 [ 5
The Goorge 7, Mils Company.snevevee b Al 30,00
HASBACHUSENTS,
I8RO DIEDCD. 1 evvereeenaen s [ 1l RO R 111 PPN B 1 OO 100
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B AU T 15 i 9 1 B R I 40
Tilim ). Brightman & G.vveecssounen i i) LW b
1996 Br0MH £C0 e cersrssrrveesnannss B 18 3% W verrreernn 000
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18000 6. WD, v e i B G 5w
0028 RA0CHSEDove s crmsnrnssnes § 500 b 3,00
WL HOWI0oosvevsecemmannsnerns i 40 1,108 0,00
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GSAED . v B0 nonWe 4w 1 W s
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The following table shows the aggregate statistics for the United
States for a period of five years:

Tuble showing statistics of the manufacture of menhaden o0il and guano in the United Stales
in the years 1873, 1874, 1875, 1876, and 1877,

(Compilod from the Annual Reports of the United States Monhadeu Oil and Guano Asscciation.]

1873, 1874, 1475, 1876. 1317,

Namber of fucjories in operation........ 62 64 60 64 56
Number of sail-vossels omployed . .. 383 - Q83 304 320 210
Number of steam-vossels employed...... 20 .2 39 46 A3
Number of men employed is fisheries . .. 1,109 811 |...
Nuwber of men employed in fuctories . .. 1,197 1,567 ... . .
Total number of men employed ......... 2, 304 Q, 438 2, 633 2,631
Amonng of capital invested . ..._........ §2, 388, 000 | €2, 500,000 | 82, 650, 000 | @2, 750, 000 | €2, 047,612
Namber of fish taken ........o.........[397,700, 000 |499, 573 000 (563, 327, 0¢0 |512, 450,000 | 587, 624,125
Number of fish taken (estimatod in bar-

O L TR 1,193,100 | 1,478,634 | 1,877,767 | *1,535,8685 | 1,058,747
Number of gallons of oil made . el 2,214,000 | 3,372, K37 | 2,681,437 | 2,992,000 2, 425, 569
Number of tous of gnano mado.......... 36, 200 §0, 976 53, 625 51, 245 55, 444
Nuwber of gallons of oil held by manu.

facturers at the end of tho year ....... 484, 520 648, 000 125, 000 204, 000 94,000
Number of tons of guano held by manu-

factarers at the end of the year 2, 700 5, 200 1, 850 7,00 , 840
Valuo of ofl, st 87 Conts............ veee] 819,476 | 81,247,950 | 8002 140 | $1,107, 040 907,838
Value of guano,at 811............. ..., 8309, 199 | 8500736 | 560,875 | 8503, 605 £600, 884
Total value of manufuctured products...| 81,218, 675 | $1, 808, 686 | $1, 562, 015 | §1,670,735 | 81, 607, 2

* The Oil, Paint, and Drug Roporter for January 9, 1877, gives this as 1,708,166,

A comparison of the yield of the whale and other fisheries.

259. In 1875, the total amount of sperm oil from the American whalé
fisheries was 1,000,951 gallions; of other whale oil, 1,414,186 gallons; iB
all, 2,605,137 gallons. The amount of menhaden oil for the same year
was 2,618,487 gallous, an excess of 176,350 gallons. In 1874,thie amount
of menhaden oil was 3,372,837 gallons, exceeding that of whale oil by
1,115,597 gallons.

In 1876, 2,990,000 gallons of menhaden oil were made, and in 1877
2,426,000, Tor the year ending June 30,1877, the production of whal®
oil was 2,140,047 gallons, and for the year 1877, 2,151,765 gallons.

In the ¢ Oil, Paint, and Drug Reporter” for Janunary 14, 1874 (page 4)s
the following statement is made : .

« 1t is agserted that while the amount of oil produced is equal to that
derived from the whale fisheries in this country, the menhaden interest
is ahead of the whale, for though the menhaden oil sells at a less pric®
per gallon, for every batrel of oil made there is three-quarters of a t08
of serap, which readily commands 815 per ton at the factory.” )

This is not true. In 1874, for instance, the value of the sperm oil
alone was $1,250,987 ; that of other oils from the whale fishery, 8775,919'
Total valug of gils from the whales, $2,026,906; the value of the totsl
products of the whale fishery, 82,291,896,

By way of further comparison, the cod and seal-oil fishery of New
foundland and Labrador may be instanced. The latest figures at bat
show the product of the seal-oil fishory to be 1,500,000 gallons, and ©
the cod-oil fishery 900,000,
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Comparison of yield of nitrogen from Guano Islands.

ﬁs2g()'. The refuse products of the oil-factories, together with the fish
o ed in a crude state for manure, are estimated to have yielded in 1875
ver 10,000,000 pounds of ammonia in the best possible organic forms.
° ;‘ls quantity of ammonia is equivalent to at least 60,000,000 pouunds
of Ch_lncha Island guano, formerly imported from Peru, the gold value
Which would be not far from $1,920,000.
anfln addition toammonia, the phosphate of lime derived from this source
Convertible into agricultural produets amounted to nearly 1,430,000
s;’;nd% which is the equivalent of nearly 60,000,000 pounds of Peru-
20 guano, '

Associations of oil and guano mauufacturers.

ofsﬁl-' The Association of the Menhaden Oil and Guano Manufncturers
s ui dlne wag formed jn the year 1870. The objects wore such as are
a al!y sought by organizations of the sort—harmony of action on poiots

€cling the common welfare of the business, social acquaintance, and
an‘:j‘30111municat,ion of information as to improved processes, etc. The

u.“al meeting is held the second Tuesday in January of each year. The
lted States Menhaden Oil and Guano Association was organized in

1 -
G?X3I., The annual reports of these societies are given in full in Appen-

4
6. Tog USES OF MENHADEN OIL AND THE OIL MARKET,

The uses of menhaden oil.

262,

as The uses of menhaden oil are manifold. It is chiefly employed

(;:nsubStipute for the more costly and popular oils and to adulterate
hide .h It is sold largely to tanneries for currying leather. After the
Pareg a8 been ‘““{dressed,” i. e., after its coarser fleshy parts have been
Calleq “:ﬁ, tho oil, mixed with ta]]ow,. is applied. This is technically
0 s_tuﬁing,” and results in qualifying any residue of alkali left from
Mr, Iing? process, and in filling the pores, and softening the leather.
“eries. C. d’Homergue states that this oil is largely used in the tan-
of Russia, .

the si?nmdemble quantity is used as a burning oil in coa]-mint?s to fill
is ty enan ‘lumps,. one of which is fastencd to the cap of‘ each miner. It
80lq ¢, {?IXed W{th paraffine or some of the heavier oils. SQme.xs also
gy © used in the manufacture of rope. A smal! quantity is uged
it i noﬁy for lu})ricating purposes, but, on account of its gummy nature,
Hnseed luch in favor among machimsts.*. It is used in aduiterating
oil, and is also sold as a substitute, its cheapness and durability

8 Vigy Taaag Bow, of Springficld, Mass., devoted several yeats to experimenting, with

W g the preparation of a good lubricating oil from menbaden oil, but his sucoess
0t s“'tiSfaotory.
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rendering it especially valuable for rough outside work and for painting
ships. Mixed with other oils it is found to be very serviceable for the

. paivting of iateriors, and its use is attended with decided economy, it8
price being about one-half that of the best linseed oil. Some of the mosb
pure is said to be put into the market as olive oil.

Most of that which is exported is used in the wannfacture of soap and
for smearing sheep after they have been sheared to keep off ticds, Mr.
L. C. d’'Homergue states in the Manufacturer and Builder that a bright
fish oil, ent with some aleohol and mixed with palpt, forms a far more
lasting covering than linseed oil.

The “Oil, Paint, and Drag Reporter” for October 21, 1874, implies
that much of the whale oil now sold is really menhaden oil. It is well’
known that the chief uses for menhaden oil is for currying leather, but
with the low prices ruling of late and the scarcity of whale-oil it has
found new channels, and very much of the whale-cil sold probably
consists of two-thirds or more of menbaden, for it comes whon crude
nearly as handsome as any whale, and in appearance when bleached i8
quite equal. It is reported as a fact about the street that one concern
alone sells more ¢winter-bleached whale-0il’ than is caught of crude,
and they do not by any means get all the crude.”

The markets.

263. The principal market for menhaden oil is in Boston and New
York ; some is also sold in New Bedford, and considerable quantities
are shipped to London, Liverpool, and Havre direct,

Grades of oil.

264. Several grades are recognized. The “0Oil, Paint, and Drug Re-
porter” usually quotes uynder the heads of * sclect light strained,” ¢ select
light,” ¢choice brown,” and ‘inferior to dark,” and gurry.”

The prices of oil.

265. The highest price ever obtained for menhaden oil was $1.40 8
gallon—this was a war price. In Appendix K is given a table showing
the current weekly prices of the different grades of oil in the New York
market for a period of nearly seven years,. This has been compiled from
the ¢ Oil, Paiut, and Drug Reporter,” complete files of which I have been
enabled to consult through the courtesy of the editor, Mr. W. O. Allison-
This table includes all reliable information regarding the prices car
rent of menhaden oil, and its valueis enbanced by the addition of a weeklY
commentary upon the causes of fluctuation in price and the state of the
market, also compiled from the ¢ Oil, Paint, and Drug Reporter.” Sinco
the interest in the causes of rise and fall of price is of merely commer
cial interest, it does not seem to be necessary in this place to discuss the
subject in detail. See Appendix K.
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\ﬂ‘wg highest and lowest prices of menhaden oil for the years 1871 io 1877.

= 3 <
b= £ . . cF ;
Years, e 8 oA ] o - T
3 8 53 ; 8 2 53 g
E 5 < E 2 8 3 g
~——— & S g o @ A & A
R g 53 to55 | 50 to524| 473t0 50 | 35to40 | 60 t002R.........
1879 o 404 todl | 304t0d07| 35 todR | 20025 [ 58 LoD [.......... .
L g 6241065 | CO to(2l| 53 to57h| 451050 | 60 t063 | 64 to6h |..
1873 o 40 to 423 10 to 4l |36 to 387 25t030 | 58 1065 | 45 t0 50 |..
_____________ { 60 -t0G2| 50 to60 | 52 toi8 | 48t050 |..........{ 55 to574f..
1834 : 323 t035 | 30 to32 (29 to— . ..
............ { 45 10473] 45 todi | 423t045 | segtoss ool
1875 . 323 t035 | 35 Lo 35I| 32 tudd J40 tod2 Jeeiienaa.
O, 3 45 todit 43 todd | 48 tod0 .. 49 to 50 | 55 to 56
87 TTU(32 to33 (31 to32 {20 1030 48 to— | 44 todb
............ { 48 to 50 | 46 to 48 | 36 to— 50 to 5% 55 to6o
187 1| 32 tos3 | 523tes3 | 34 to36 |40 todl| 45 todT
b 46 to47 [ 45 to46 | 40 tod2 |.. 48 toS0 | 53 to54
TTUL Y3 to34 | 33 to34 | 30 todR 38 tod0 | 424 tod5

Reviews of the markets.

586- inJ anuary, 1874, the manufacturers composing the «United States
~“Mhaden Oi] and Guano Association ? had on hand 484,520 gallons of
\{O‘i abj)ut 21 per cent. of the amount manufactured in 1873; in Janu.
]2'5’003707 643,000 gallons, or about 19 per cent.; in January, 1876,
c@-u’t Joor over 4 per cent.; in January, 1877, 264,000, or over 8 per
s"eu;’t apd }n January, 1878, 94,000, or over 4 per cent. These figures
Dy, 0 Indicate that the demand for oil quite keeps pace with the sup-
iThe -t:onowiug editorial on the value of menbaden oi) appeared in the-
w4t and Drug Reporter, October 21, 1874:
rob;;;’?s for menhaden oil have ruled very low this year, and it has.
togethe? l?e_en relatively the cheapest grease in market. This faet,
w"akes; with a poor run of fish part of t-he.seasop, caused several of the-
Sl 1, of the mannfacturers to close their works, and the natural re.
b S‘heen less than an average season’s production, except in Maine..
d1ne season ended some time since, and the fall eatch of the other-
» Which is usnally the best, has thus far been comparatively noth-
' sho’uﬁlnd 38 it will soon close caunot be improved much. To-day we:
o5 f:;tlmate the stock in the hands of fishermen as ful]y one quar-
are o) an _lﬂst year, and with one exception the dealers in this city
i BOSE Without stock.
¢ entire failure of tho Arctic whaling-fleet, the high price of alk
Poipg, tgol‘eas(;, and the advanee in the price of Newfougdland cod oil.
t 1 addvanced prices for menhaden. We said early in the season-
Delon  haden oil was cheap at 40 cents, and it ought not to have gone.
the Doi;:t Price. At the present time some parties talk o‘f b0 cents as.
0t hoig f the wmarket will reach, but we hope that manufacturers will
a Orsuch high prices; this would be as much too high as 35 cents
thing ¢, oW, and as soon as you get an article above its real value some-
i becomees 1ts place and you cannot get it into the same chiannels until
13 S 80 low that it is forced back.” .

r
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N.—~MENHADEN AND OTHER FISH AND THEIR PRODUCTS
AS RELATED TO AGRICULTURE.

By W. O. Aiwuv.n.
Introductory note.

2G7. Mr. Goode bas placed in my hands a number of documents,
manuscripts, and letters concerning the use of fish, and particularly
menbaden, as fertilizers, with a request for a statement of the more
important facts and principles that have to do with the application of
these materials to the improvement of agriculture.

The time allowed for this work is, unfortunately, so short as to forbid
anything wore than a basty putting together of the data immediately at
band, in the form of a brief review of the history and a still more in-
complete outline of the results of scientific investigation and praetical
.experience concerning the preparation, properties, and uses of fish as a
fertilizer and as food for stock. I hope that this may serve to explain
the chief practical bearings of the subject, to show.its importaunce, and
lead to its more thorough investigation hereatter.

The employment of fish products in agricultare offers a singualarly
forcible illustration of the slowness with which the worth of some of the
most valuable materials is recognized, and of the need of scientific inves-
tigation and experiment to aid practical skiil in utilizing thear most
profitably.

The loss to the agriculture of our country at large, and particularly
our sea-board States, from the waste of fish that might be utilized, the
wrong manufacture of the materials that are saved, the export of the
best produets to Europe, the uneconomical use as fertilizers of what
we save and keep at home, and {rom the almost entire neglect to devote
the products to their most profitable purpose, feeding stock and enrich-
ing the wmanure of the farm, if it were capable of accorate estimate,
could not fall short of some millious of dollars. annually. This is due
mainly to the fuct that the priociples that underlie the right economiz-
ing of fish are not generally understood, aud, for that matter, are not
vet fully learned. It is ouly lately that science has joined with prac-
tice in studying and improving the manufacture and use of fish prod-
ucts for agricultural purposes. The best work in investigation has
been done in Europe; its results come to us but tardily. Manufactur-
T8 hesitate to apply and farmers are still slower to use them. Ivery-
thing that brings new kuowledge or extends the understanding of
what is known must, then, be most valuable.
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4, MENHADEN AND OTHER'FISK IN A FRESH STATE USED AS A FOR-
TILIZER.

Use among the Indians and early colonists.

268, Professor Trumball tells us that the Indian names of Brevoortia,
Menbaden ” and  poghaden ” (pogy), mean * fertilizer,” that which
:’;’;UPGS, and that the Indians were accustomed to employ this species,
Others of the herring tribe (aumsiiog and munnawhateaQg), mostly
oo alewite (Pomolobus pseudoharengus), in enriching their corn-ficlds.
ealomas Morton wrote in 1632, of Virginia: ¢ There is a fish (by some
le‘_l shadds, by some allizes) that at the spring of the yeare passe up
ev‘; “Vt?l‘s to spawn in the ponds, & are taken in such multitudes i.n
grory river that hath a pond at the cud that the inhabitants doung their
geu‘l"lds with them. You may see in one township a hundred acres to-
€T, set with these fish, every acre taking 1,000 of them, & an acre
, ‘.s“s dressed will produce and yeald so much corne as 3 acres withont
¢ d & (least any Virginea man would inferre hereupon that the ground
rL @W England is barren, because they use no fish in setting their
enes I desire them to be remewmbered, the cause is plaine in Virginea)
(th; l}‘:“‘e it not tosett. But this practice is onely for the Indian maize
e ¢ mt{st be set by hands), not for Buglish grain : & thisis, therefore,
Mmodity there.” *
irg;s'Dilssage is very interesting, showing the use of fish fertilizers i'n
nowma two bhundred and fifty years ago or more, %md, from what is
Dersisl;'of the babits of the herring family in Virginia ll‘ivers and the
ency of local names, there can be little doubt that many menha-
dOuvafre Used among the fertilizing fish, though ¢ shadds and allizes”
lobyg 7eSS .luc{udes the shad (Alosa sapidissima), the mattowocea (Ponvo-
herrin”cdwcm), the alewife (Pomolobus pscfudoharengus), anq the tpreafi-
the P(i (Dorosoma cepedianum), all of which are common in spring in
Olnac and otber rivers which empty into Chesapeake Bay. -
Overnor Bradford’s ¢ History of I’limoth Plantation” an account
0 of the early agricultural experiences of the Plymonth colonists.
an;’:;, 1621, at the close of the first long dreary winter', “they (as
{an indi Were able) began to plant their corne, in which service Squanto
ho to a‘“).stood them ia great stead, showing them both y° manner
cep S¢t it and after how to dress & tend it. Also he tould them, ax-
€y got fish & set with it (in these old grounds) it would comoto
» and he showed them y* in y° midle of Aprill, they should have
taughi[;‘l’]“gh come up y° brooke by which -they begane to build, and
" ém how to take it.” t

Ow [ o
Compo, L““glflud Canaan; or Now Cansan, containing an abstract of New England.

Gont, sed in three Bookes. * » *  Written by Thomas, of Clifford’s Inu,

Green’ 1 gon ten Yeers knosledge & Experiment of the Country, Printed by Charles
- Force’s Higtorical Tracts, Vol II, .2

- Hist. Soc., III, 4th serios, 1856, p. 100.
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An allusion to the practice of the Indians in this respect may be found
in George Mourt’s “ Relation or Journal of the beginning and Proceed-
ings of the English Plantation settled at Plimoth, in New England, by
certain English Adventurers both Merchants and others” * * *
“London, 1622”: “ We set the last spring some twenty acres of Indialt
corn, and sowed some six acres of barley and peas, and, according to the
manoer of Indians, we manured our ground with herrings, or rather
shads, which we have in great abundance and take with great ease ab
our doors. Our corn did prove well, and God be praised, we had a good
increase of Indian corn, and our barley indifferent good.”* * *

Again, in Bdward Jobuson’s ¢ Wonder-working Providence of Sion’s
Saviour in New England, Being a Relation of the firste planting in NeV
England in the yeere 1628, London, 1654,” written in 1652, the autho®
says: ‘“ But the Lord is pleased to provide for them [the colonists] greab
store of fish in the spring-time, especially alewives, about the biguess®
of a herring.. Many thousands of these they used to put under their
Indian corne, which they plant in Hills five foot asunder ; and assured!y
when the Lord created this corne, hee had a speciall eye to supply thesé
his peoples wants with it, for ordinarily five or six grains doth produc®
gix hundred.”t

Use at the beginning of the present century and later,

.269. Menhaden do not appear to have been much used by agricultar
ists of Cape Cod in the beginning of this century, though the old recor
shows tiat the horse-shoe crab and sea-weed were extensively applied'

In 1792 the Hon. Bzra L’Hommedieu, of New York, published a papef
in the New York Agricultural Transactions} which gives somewba
more accurate data and directions concerning the use of fish 83
a fertilizer. He says: “ Experiments made by using the fish calle
menhaden or mosbankers as a manure have succeeded beyond al
expectation. * * * In danging corn in the holes, put two i
a hill oo any kind of soil where corn will grow, and you will hav®
a good crop” He recommends them as a top-dressing for * gras®
« Put them on a piece of poor loamy land, at the distance of fiftee?
inches from each other, * * * and by their putrefaction they 80
enrich the land that you may mow about two tons per acre.” But D¢
‘adds, very wisely, ¢ how long this manure will last has not yet bee!
determined.” He gives, in his quaintly interesting way, an accou®
of % an experiment made the last summer by one of my near neighbors:’
Mr. Tuthill, in raising vegetables with this fish manure,” which is warb
citing as an illustration of the curious combinations of truth and errof
which, in their lack of definite knowledge of the laws of planb-grOW"'
and the action of manures, the theorizers of that time invent&/ ~

* Coll. Mass. Hist. Soc., 24 series, I1X, 1832, p. 60.

1 Coll. Mass. Hist. Soc., 2d series, I1I, 1816, 158,
1 See Apperdix O.
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“About the first of June he [Mr. Tathill] carted near half an ox-cart
mfid of t.hose fish on twenty feet square ot poor, light land, being loam
.1Xed with sand. The fish he spread as equally as he could by throw-
g them out of the cart; being exposed to the weather, they were soon
:(’nsumed, He then raked off the bones, to prevent their hurting the
“e of the children who might go into the garden, and ploughed up the
7‘:‘309 and planted it with cucumbers and a few cabbages. The season

a8 extremely dry, and but few cucumbers grew in the neighborliood
Xeept what, grew on this small piece, and here the production exceeded
anS’thing that had before been known. By his own computation and
148 of hig neighbors, this twenty feet square of ground produced more
u'an fort;y buashels of cucumbers, besides some fine cabbages. I meas.
'ed the ground myself, and bave no doubt of the guantity adjudged
® bave grown on the same.” p

Ir. L’Hommediew’s theoretical explanation of this is clear and simple,
1ae fish ““eprich the land by their putrefaction” When this process
, 8 ceased he questions whether much more good can be expected from
ﬁntzim’ and doubts if they will make a lasting manuare; nor does lLe

any fault with his neighbor for raking away the boues instead
feeio"erin g them with earth to prevent their pricking his children’s bare
i§ o Lu the decomposition a good deal of “effluvia” is evolved, whick
th:"ldently absorbed by the leaves of the plants, and contributes to

It growth, Bat « by putting these fish on the land for manure, ex-
'cgsefi to the air until they are consumed, there can be no doubt that &

Usiderable part of the manure is lost by the efiluvia which passes off

.e Putrefied substanee, as is evident frow the next experiment.” This
4 made by ¢ Mr. Joseph Glover, a farmer in Suffolk County,” who
tiz(el e‘.'id‘ently learned the art of composting fish with earth, and prac-
Wa 1t in a way which some farmers nowadays might improve their
" I3 by imitating. : A
adu; e f?Tst carts earth and makes a bed of such circumference as will
'Covelt of being nine inches thick ; he then puts on one load of fish, tpen
& T8 t‘his load with four loads of common earth, but if he can get rich
be covers it with six loads, and in that manner makes of fish and
a heap of about thirty loads. The whole mass soon becomes im-
oaq ated and turns black. By experience he finds that fifteen ox-cart
-3 of this manure is a sufficient dressing for one acre of his poor land,
lfh Produces him thirty bushels of the best wheat by the acre.”

OW it happened that Mr. Glover made a heap of fish and earth “in
Do Manuer ahove related near a fence where a field of Wheat was grow-
COTo?ln the opposite side. The wheat near the heap soon changed its
oty ¥, grew luxzuriant, and at harvest vielded near double the quantity

e ¢ other parts of the field.” Theimprovementin thie wheat near the

D, Mr. I’Hommedieu thinks, must be due to the “cffluvia arising

fl‘o :
wh!:att;};l 8 putrefaction of the fish and absorbed by the leaves of the

lo

Dl‘egn
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President Dwight, of Yale College, visiting Eastern Long Island in
1804, speaks with much approval of the meuhaden as a fertilizer, and
thus describes the introduction of its use:

¢ Their agriculture has, within a few years, been greatly improved.
Tor a considerable period before the date of this journey the land had
become generally impoverished by a careless husbandry, iu which the
soil was only exbausted, aud no attempts were made to renew it¥
streogth. * * * Within this period theinhabitants, with a laudablé
spirit of enterprise, have set themselves to collect manuré wherever i
could be found. Not content with what they could make and find 0P
their own farms and shores, they have sent their vessels up the Hudso?
and loaded them with the residuum of potash manufactories, gleaued
the streets of New York, and have imported various kinds of wmanpuore
from New Haven, New London, and even from Hartford. In additiod
to all this, they have swept the Sound, and covered their fields with the
immeuse shoals of white-fish with which, in the beginning of summer
its waters are replenished. No manure is so cheap as this, where the
fish abound ; none is so rich, and few are so lasting. Its effects on ves’
etation are prodigious. Lands which heretofore have scarcely yielded
ten bushels of wheat by the acre, are said, when dressed with white-fisby
to have yielded forty. The number caught is almost incredible. 1t is
here said, and that by persons of very tair reputation, that 150,000 have
been taken at a single draught. Such, upon the whole, have been their
numbers, and such the ease with which they have been obtained, that
lands in the neighborhood of productive fisheries are declared to have
risen, within a few years, to three, four, and, in some cases, to six time8
their former value.”* ‘

Elsewhere he speaks with equal favor of its use in Connecticut, '®
-markiug that it is remarkably favorable to vegetation of every kindy
which is the object either of agriculture or horticulture:

“ Within the last twenty years the inhabitants of this [ Branford] and
other townships along the coast have employed for the purposes ©
manure the white-fish, a species of herring remarkably fat and so ful
of bones that it cannot conveniently be eaten. In the months of Jun®
-and July these fish frequent the Sound iu shoals, and are caught with
seives in immense multitudes. Ten thousand are considered as a i
dressing for an acre. No mnanure fertilizes ground in an equal degre®i
and none seems more universally favorable to the productions of the
climate. Wheat, particularly, grows under its influence in the w0
prolitic manner, and is pecaliarly sate from blasting.

* * » * » * .

* The following is a strong iustaunce of the fertility of land munufed
with white-fish : Mr. David Dibble, of Killingworth, from 53 acres ¢
land dressed with this manure, had in the year 1812, 2443 bushels of 1Y @

R

* Dwight’s Travels, 111, 1822, p, 305. Journey to Long Island, 1804, Letter 1L
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al'Y{OSt 45 bushels to an acre; the most exuberant crop of this grain

Which T have known in New England.” *

‘111 1819, Rev. D, D. Field spoke of the use of fish as manure as follows:
‘The most efficacious manure in the vicinity of the Sound cousists of
the White-fish which visit the shores in numerous numbers in Jane and

: 8 first part of Jul y. These began to be used for manure in Middlesex

0 1801 anq 1802. They are carried as soon as taken and spread upon
'© land anq plowed in; or are thrown into heaps, mixed and covered

¥ith earth or turf and suffered to pulverize ; and are then spread upon

o 8 ground as saits the convenience of the farmers. In either mode the
et even on dry and poorlaund is wondertul, and though it was at first

pprehended by many that after two or three crops they would leave the

A poorer than they found it, experience has hitherto proved this

APDbrehension to be groundless.

» » » » » » »
“Eight thousand are requisite to dress an acre. They have been sold
ately for 4 dollar and a half per thousand.” {

a I. DeKay in the Natural History of New York, 1842, says:

The use of this fish as a manure is well known in the counties of
:ﬁ’lk; Kivgs and Queens, where it is a source of great wealth to the
‘0;1‘;” \.Vllo lives npon the sca coast. They are used in various ways:

dian corn, two or three are thrown on a bill ; for wheat, they are
co;;’“”l broadcast on the field and plowed under, although it is not uun-

‘leeomon to put them. in layers alternately with common wmold, and wl.len

old Wposed spread it like any other compost. Its effects in renovating

8rass fields, when spread over with these fish at the rate of about
O thousand to the acre, are very remarkable.”

&« Dril 1853, Mr. Ker B. Hamilton, governor of Newfoundland, in a
is 18Datel.1 to the Duke of Newcastle” on ¢ the Refuse of the Cod
o Iefy of N ewfoundland as convertible into a Portable Manure,” says:

EiStinn thigisland the manare universally applied to tb'O soil is fish, con.
t’c()mg Of_t‘he superabundant h.erriugs and caplins in the process of

headg [LOSltlon, and generally without any ezu:t-hy admixtare ; and the

°Pme:1'0nes’ and eutrails of eodfish, after having bef%n decomposed and
e ‘nt(?a»com])ost with clay orpeat-bog earth. Thismanure * * *
Now applied to the thin, gravelly, unpromising soil (on the Island of
o Ou{ldla-nd) yields crops of grass and potatoes which, in growth and

Uctiveness cannot be surpassed elsewhere.” §
hag ::51‘8- Boardman and Atkins, in their excellent report on “The Men-

and Herring Misheries of Maine,”§ to which we shall have frequent

: ]
D i 7| 1
t 4 BhY's Travels, 111, 1822, p. 513,514, 516,

aviq St“t_isticul Account | of the | County of Middlesex, | in | Connecticut. | = | By-
Mid(llet + Fiolq, | = | Published by the Connecticut Academy of Arts and Seciences, ),
oWn, Conn, [ Printed by Clark & Lyman. | .... | April, 1819. 8 vo, p. 153,

e Boy, Ag, oo, Lat ver., XLV, 1853, p. 393,
Sticuliury of Maine, 18756, page 1.
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occasion to refer, say : ¢ More than thirty years ago, before fish Qil-lmd
becomea marketable commodity, the farmers of our eastern coast [ Maine]
were in thehabit of using thefish whole indifferent forms., Insomecases,
two or three fish were put in a hill for corn, and covered before the cori
was planted ; in others they were covered by being thrown into the furrow
as the land was beiog plowed, while in instances less frequent they were
made into a compost and applied as a top-dressing. These were the
rader forms of using fish as a fertilizer, and geuerally practiced before
the manufacture of oil and the consequent accumulation of fish serap.”
. A method similar to the above was formerly in use among the farmers
of New Jersey. Prof. George H. Cook, in his report on the geology
of that State, says the practice there was to plow a furrow alongside
the rows of corn, deposit, the fish, and then turn the furrow back again
coyering them. Io this way the farmers carried their corn through to
maturity, and good crops were gathered from the poorest and lightest
soils in the State. A Massachasetts correspondent of the ¢ Country Gen-
tleman” (vol. 5, page 152) says the application of fish compost ¢ appear$
to ameliorate the effects of drouth.”

Use at the present day.

. 270, Mr, Goode states: “even at this day the fish are often applied
to the soil in a crude state, though the wanufactured fertilizers are su’
perseding it in most localitics. Gov. Caleb Lyon tells me that two OF
threc times every summer Staten Island is visited Ly smacks lqaded
with menhaden, which are quickly bought up by the farmers. In plant:
ing corn, they put two or three fish in each hill, and so with potatoes ;
when they plant potatoes in rows, a continuous line of menbaden i9
placed in the bottom of the furrow, head to tail. In 1871, according 0
Mr. J. M. K. Southwick, many menhaden were sold for manure in Rhod®
Island at 30 cents a barrel. During the five years previous he had sold
about 75 barrels for this purpose.”

\ Uatil very lately it has been, certainly, and for aught I know is stilly
the custom of farmers on the Connecticut coast to use whole fish as &
top-dressing.

48, FISE SCRAP AS MANURE.

T'he inception of its use~Lxperience in Maine.

271. Asaresult of the profitable utilization of fish for the manufacture
of oil, the use of the whole fish as a fertilizer has gradually and almos®
entirely ceased, and given place to the refuse from which tho oil ba$
been expressed or otherwise extracted. This is known in its crud®
state as ¢ figh scrap,” % fish pomace,” or ¢ c¢hum,” and when more c'®
fully prepared, as “dry fish,” ¢dry ground fish,” and “fish guano-
Still farmers have been slow to avail themselves of this more conce®;
trated material. Messrs. Boardman and Adkins, in the report referre
1o, say:
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“Its use in Maine even in this way, notwithstanding the results were
fﬂmost always satisfactory, except in some instances where it was used
1n too large quantities, did not seem to extend to any great extent back
1nto the interior; and even along the coast where farmers could get the
Scrgp for the bauling, not half of them made any use of it. When the

Usiness of extracting oil from mevhaden was first engaged in along
© coast of Hancock County, and especially in Union River Bay, the
Works were sitnated on shipboard, and the scrap was thrown overboard
1nto the bay. The result of this was to drive out all the deep-watex
fish, ag ‘mackerel, cod, &c., and this was continued for many years.
U the first establishment of oil works at Bluehill Falls and other
laces the scrap was given away, and farmers could get a scow-load
80y time they wished, It issaid that the farmers in the town of Brook-
0 first utilized the serap by applying it to the larnd, and during days
€1 no catch of meuhaden would give work at the factories, the men
Woulq cart the serap away and spread it as a top dressing on grass
ads. It was used green frow the press, and ou the sandy soil of that
town g good effeets were most marked, Afterwards, it began to be
Compogteq with muck or with fine loam, and was applied to potatoes and
Sragy with execellent results. As & top dressing to mowing fields it was
8preaq oy after haying, and in this way was generally used fresh. Too
arge an application was found to induace too rapid a growth of grass
to cause it to rust, and it also gave a fishy flavor to the hay, not
heq by cattle ; but these matters were gradually learned from expe-
1ce in its use, and as gradually mastered and overcome. As its value
egame known its price advanced, and for several years, from about
8 to 1864, it went up to 36.00 per ton.”

Telig
Yig
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Ezperience in Connecticut—Mr. Clift.

272, At & meeting of the Connecticut Board of Agrienlture in Decen-
Mer’ 19’73, Rev. Wm. Clift, of Mystic Bridge, gave a lecture on ‘Marine
Ahures’* This was followed by a discussion, in which a number of
WI? best farmers of the State took part, and is interesting, as show_ing
3 the practical experience of men who have used fish serap as ration-

ally. .
01 I.y 8 intelligent farmers do anywhere, says of its uses and value. Mr,

b 8aiq ;

“Along the sliores [of the Long Island Sound] where I have lived for
U6 lagg tweuty-five or thirty years, vory large quantities of white-fish,
we:;enhaden, are taken for the purpose of making oil. Formerly they
in v, taken simply for tho purpose of making manures, and‘ were caught
in lael"y large quantities all along our shore and over on Long Island,
X Tge 8eines, which were generally owned by comp.aples composed of
'Bpre:;& These fish were carted by the farmers quite long distances,
, bl‘oadcast over their fields, and left to putrefy in the open air,

ap
%he fall they would be plowed in for rye and for other

" *Report of Conn. Board of Agriculture, 1873, p. 197,
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crops. This, of course, was a very wasteful process, as a large part of
the ammonia which the decaying fish furnished went off into the airj
still, it was a very valuable manure used even in that way, Not only
were white-fish taken, but very large quantities of sharks, and sown®
valuable food-fishes were oftentimes taken in connection with these fish,
which were caught expressly for manure. Latterly the oil has becom®
exceedingly valuable, so that the companies now take the fish for the
purpose of procuring the oil, and the refuse, what remains after the oil
has been expressed, is sold for manure. I suppose about forty millions
of white-fish are taken annually along the shore of Fisher’s Island, in
the sound, between New London and Stonington, a distance of not more
than ten miles, probably, and there are some six or eight companies
that have been organized for the purpose of taking these fish, Theso
companies are quite prosperous, and a source of quite large ineomé
uot only to those who are engaged in fishing, but to other people
They make a market for the wood of the farmers in all that region. It
is quite a common thing for the farmers to exchange their wood for this
fish serap. About two cords of wood, delivered on the shore, will buy &
ton of this fish scrap. * * * Somoctimes they get it in season for the
farm [spring?] crops or turnips, and always in season for the ry®
crop in the fall. The price is from $13 to $16 per ton. * * *
A great déal of it goes up the Connecticut River. The tobacco raisers
kuow the value of fish scrap, and it is sent quite a distance into tho
country, * * * The farmers all along the coast use the fish scrap
in what is called a ‘fish pie” The scrap is drawn to the farm, a few
furrows are turned up near where they want to use the fish scrap the
next year, a layer of scrap is put over these furrows, then a layer 0
sods and so on, forming a eompost heap four or five feet high, Probably
eight or ten times as much carth as serap is used, in bulk or weight-
After it has lain a few weeks in this condition, it is forked or shoveled
over, 8o that it is all intimately mixed, and the serap very nearly
absorbed by the soil, and in that condition it is fit either to be spres
upon the ground for rye or for corn crop the next season, It isalso
used in connection with stable manure. The scrap is carted into tbe
yard where the stable and yard maoure is heaped up, aud mixed with
that; it adds very greatly to the value of yard manure. They will puty
perhaps, one ton of the serap to ten tons or more of yard manure; ab
then, after it has remained two or three weeks, it is carted off for toP”
dressing for corn or potatoes, or the ordinary crops of the farm, I hﬂV_"
used fish scrap for the last three years on the rye crop, and find it
exceedingly beneficial and economical. The soil where I use it is ?
gravelly 16am, very well underdrained, but it has been pretty well
exhausted by long cropping. I spread about half a ton of this manur®
to the acre, and get a very satisfactory yicld of rye from this light dres$.
ing. It costs me about seven or eight dollars aun acre for the manuré
and I get in return for it about fifteen bushels of rye to the acre, at
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Dearly a ton of straw. The straw sells with us for about twenty dollars
3 ton, and rye is worth from ninety cents to a dollar a bushel; so that
Or & very small expenditure for manure I get very satisfactory crops of
e, * & » 7 year ago last summer I used a ton of fish scrap on
haif an acre of land, It was nothing but gravel. Tlere was hardly
30y vegetable matter ; none but what had grown out of the gravel, and,
De_rhaps, a little washed from the surrounding land. I did not pay any-
g for the land; the owner did not consider it worth anything. I
80t a glorions crop of corn, cabbages, and potatoes on that little piece
of land, by the use of a ton of fish serap.”
.ith regard to the value of green.and dried scrap and the lossin
drﬁmg, Mr. Clift says:
i As it comes from the press, after all the oil has been pressed out of
tithat can be gotten out by the strongest hydraulic pressure, there is
Btill o great deal of moisture in it—40 or 50 per cent. As it lies on
® platform under cover, there 'is, of course, a constant loss of moisture,
6 there is also a loss of ammonia, which is very valuable, so that I
3 not ahle to say whether the fish-scrap is any more valuable after it
8 lain a month or two in the house than when it first comes from the
Drf,ss. I think I should prefer to take it as it comes from the press. I
¢ lnk the ammonia which is lost is worth more than will be gained by
® evaporation of the water. Tish-serap, at 812 to 815 per ton, is the
®apest manure we can buy. It is the only commercial fertilizer I have
Ought, for the last six or eight years. I do not invest in superphos-
N flt'eﬂ or bone-dust. 1 would invest in the latter if I could get a puro
2ticle, bug when it is half plaster of Paris I do not know whatI am buy-
;f" Bug this.article, when it comes from the factory, is generally fish
4p and nothing else. 1t always produces just abous the same result,
ou can depend upon it. If you apply one or two tons to the acre, you
a;lg“’ what you will gain by its use if it is properly put iqto the soil
for { ﬁ’ ou have a fair season. I think it is a perfectly secure investment
© farmer to make.”

Experience of Mr. Hall and Mr. Loveland.

f{;?" Some of the discussion which followed is worthy of note. Mr.
.2 °f Wallingford, remarked: '

Dres;l-y experience in.regard to fish-serap is that w!len it comeis from the
on t 1t is about 65 per cent. water. Now if that is worth $12 to 815 a
o ado ¢arry back ten or twenty miles into the country, when you come

Should the freight and the inconvenience of bandling it to the freight, I

mb’ﬁeldf consider the dried the cheapest. Ibave used a great many tons

»and I have dlways used the dry as the most economical. I have.

Clir]t]; E? situ.ated I could have either, but I preferred the dry; and as Mr.

it Wag 48 said, by analysis, 1b was a cheap manure at the prices at which

drieg ;Old'” Mr. Clift replied : ¢ Mr. Hall means a different thing by
- Sh guano, from what some gentlemen do by ¢dried fish) He
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means the article spread upon a platform, and made as dry as it can be
in that way. What is termed ¢dried fish’ is another thing. It will
take from two to two and a half tons of fresh fish to make a ton of drys
and after that haslain in a tight building for some time, it will take tWw0
tous of that to make a ton of the dry gnano. When the green manuré
is spread out and immediately dried in the sun, there is uo loss of ammo-
nia, but when it is kept in a pile, of course pmrefacmon begins, and 28
it advances there is loss of ammonia. There is no considerable loss of
ammonia by drymg in thesun and of course the dry manure, finely gronnds
is very much wmore valuable than that which is dried in a heap wheré
there is a great loss of ammonia.”

Mr. Loveland said of his experience with fish-serap :

¢ I would say that I have had considerable experience with fish- scr'lp;
having used it for the last eight or ten years. I bought it as it is pre-
pared by the companies at Milford, where it is produced as a superphos-
phate, and sold at the rate of 845 a ton. I have used it with Bradley’s
superphosphate, with Coe’s and with Wilson’s on tobaeco and other crops
and wherever Ihaveused it in connection with these high-priced manurcs
I have found that the fish manure was fully equal to them ; it bore up
its crop as well as any of the commercial fertilizers in the market. I
have bought it in the green state mostly,in bags and barrels, and it bhas
cost me about $23 a ton to get it up to the north part of the State. I
have not used this fish-scrap much by spreading it upon lauds iu its ra¥
state, nor by putting it into the bill, as they do in Lyme, and on the
coast, in raising potatoes and the like. I bave seen some instances in our
town where it has been spread upon the ground in a raw state, and then
the tobacco set, and the effect has been to stop the growth of the tobaeco:
It bas been too powerful in that condition for the tobaceo to grow upoB
it; and where it has been used in that way, I have never seen half a crop
of tobacco. My method has been to compost it, invariably, and I be
lieve that is the true method of using such a fertilizer as that. Itis 2
fertilizer having all the elements of an organized body. It contains all
of the fish that we desire ; the oil that has been taken out we hold to b®
of no use in agriculture. Coming to us in the green state from the fac:
tory, it has not [ost any of its ammonia to speak of, and in that state it
must be & perfect manure, because there is no adulteration in it. In com*
posting it, I bave used muck, treated , with lithe and salt-—about fou®
cart-loads of muck to four or five hundred pounds of the fish, building
up a large pile ot‘ it, in that proportion, which, after a while, begins t©
heat; and the whole mass is leavened and brought into oneness of coD*
dltlon The fish-serap fertilizes the whole mass with its elements, and
it may then be spread upon natural grass-land or cultivated ground, and
will invariably produce a very fine crop. It never has failed with m®
to produce a good crop, and where I have manured grounds in that way
and seeded them down, I have got good crops of grass for years in sUC°
cession afterwards”
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Statements b y Praofessor Cook, of New Jersey.

274, Prof. G, H. Cook, of New Jersey, in his report as secrotary of
th? State Board of Agriculture, writes:*

‘The supply of material for fish guano is almost unlimited in this
int]ate’ and it only needs capital and skill to build up a busiuess of great
of Pl?l‘tance to the State and profit to the manufacturer. On the goasts
for tl?ng .Island and of Maine, where the DLusiness }ms been carried on
at v @ oil which could be got from the fish, the residuum has been sold
fe arious prices, from $15 to $30 a ton, and bas beeu a very popular

Ttilizep with those who have used it. 1t is sought for by the manufac-
c‘;;e;s of superphosphate of lime, to mix with their: produc.t, and there
Regg e I}O doubt that it is very beneficial in such & mixture, giving qulgk-
o efﬁto' its action, while the superphosphate would add to the f1u1'atxon

_ICleney, ' When this source of mauure is properly worked, it can be

e to supply all the guauvo needed in the State.” .

‘;‘;Tfexfssor Cook says, also : o .

furn, hile the most common mode of usin.g these fish is in the hill or
may W for corn, they are often employed ina compost with barn-yard
itig Ure al}d a little lime. Those who have tried such a mixture say that
. ° SUperior to uny guano in the market. When applied on corn the crop

18 ¢oygi . . . .
th Ousidered as certain. Some farmers mix them with muck and apply

fe:tsco”’pos.t; upon wheat. This fertilizer is wo'nderl'ully rapid in .its ef-

een’ ShO‘.vmg changes in the growtp of a crop in a few days after it hsfs
Stimu?]l'l)phed. Buf; it is not a lasting Wanure. .Iut.m year or two this
Drody ‘ftmg eﬁect is gone, and a secoud application is necessary. lj‘or
i Clng quick results it is so efficient that all farmers who have tried

Uhita co s .
Dite iy testifying to its value.”

By,
Tther cxpericnce in Maine.~DMessrs. HWinkley, Kenwiston, Smith, and
Collins.
275,

Yefory On pages 47 to 55 of the report of Messrs. Boardman and Atkins,
Teferpe

ilizep » tO,_are some “ Practical Notes on the Use.ot' Fish Scra.lp as a Fer-
WOrt.h, Wh!ch contain a number of items of experience of Maine farmers

« o Juoting:
ne‘.eron' J. T. Hinkley of Bluehill, in a private letter, writes: ¢I ll'ave
used but it in one way. Imix it with fine dirt or sand, and useitas
igll‘essing on grass-land. A dressing of one ton of chum mixed with
ale acres t%lat amount of dirt is about the quantity I would pus qr) one-
ve yea,: of }and, and from that I have a good crop 9f grass fOI‘. four to:
o ress“s Without injury to the land. * * * Thereisan 0le(‘0th11 here
ing j¢ '8 too heavily with scrap, as it injures the quality of the hay; but
am '3t the rate of one ton to the acre, in a compost of three parts
' Will prodyee no effects of this nature’ Now to correct the error

»
Firgy
eolo Annyg) Report of the New Jersoy State Board of Agriculture, 1874, page 44.
85 of New Jersey, 1368, p. 498.

ﬁV@ t




206 REPORT OF COMMISSIONER OF FISH AND FISHERIES.

into which o good many farmers are led by statements that the appli-
cation of fish-serap, or other active special manures, like gnano OF
superplhosphate, damaged the land, rendering it unproductive and ster-
ile; it may be stated here that the real cause of this sterility does nob
come from the application of these so-called Jforcing manures which aré
applied to the land, but from the taking off’ of the large crops which
follow their application. They exhaust the soil by drawing from it ele-
ments which the manure put on does not contain, and which repeated
applications of the same fertilizer would not supply ; it is in fact the
crop taken off, not the manure put on, which injures the land. But it
must also be remembered that after land has been brought up to a col
dition of productive capacity by the use of fish-scrap or special fertili-
zers, it can be kept so only by the application of stable and barn-yard
manure, or the manure made by consuming the bay grown upon the
goil thus improved. This should invariably and in all cases be givel
back to the land, or the time will speedily come when it will refuse t¢
¢discount.’”

“Mr. William Kenniston, of North Boothbay, furnishes some interest-
ing statements regarding the use of scrap upon his farm, IIe has used it
more or less for the past eight or ten years, and says he ‘could pot farmg
without it.” Ile hauls it from the factory generally late in the fall, as it i8
dryer then and less objectionable to bandle, and composts it with yard
and stable manore, muck, and loam. When one year old this is hauled oub
and spread, in the fall or winter, whereverit is most convenient to do 80
at the rite of about eight cart-loads to the acre. In using the scrap with
out being composted, as he has sometimes done, he regards one ton of well”
dried scrap better than three just as it comes from the press. The dry
scrap is much easier and better to handle, and may be used on grass at the
rate of three tons to the acre; but the raw scrap from the press ghonld
invariably be composted. In 1867 he used five tons of scrap mostly i8
a green state, It killed the corn, the grain lodged and was damageds
and grass has lodged on the piece ever sinee, although no manure has
Deen applied since. Ho had spread it on grass fields both in the spring-
and fall, but preferred the latter. Mr. Kenniston Lelieves if the scrap
way packed in barrels just as it came from the press it would stat
transportation by steamer or rail to almost any part of the interior ©
Maine without becoming offensive,

“ The farmers in Machias purchase berring chum from Lubee, whenc®
it is brought in small schooners. It is usnally packed in barrels of fro®
220 to 280 pounds each, at 811.50 per ton, but is not used in very larg®
quantity. Lobster chum, from the canning factories at Englishmfbﬂ’s

tiver, is also made use of to some extent as a top-dressing, 1t is ob
tained in seows and boats at about 84.50 per ton, delivered in Machia$
and vicinity. One ton of it is composted with ten loads of common 10a™
and this amounnt spread upon an acre. Applied to grass land in th‘?
fall, the results are most satisfactory.”
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“Mr. H. T. Smith, of Machias, has pérhaps made a larger use of fish-
B(frf"l), as a fertilizer, in different ways, than any farmer in that place or
Vicinity, His usnal practice is to obtain the scrap (generally herring
SCrap) in the fall, and apply it in the spring. When grass land is in fair
Sondition he uses about one-fourth of a ton per acre, and never more

3 one and one-fourth ton per acre. It is, of course, less expensive to
apply it directly to the land as it comes from the press, but it is often
coml)osted, using three parts of earth to oue of scrap. Tor grain,
ilr: Swith has plowed under seven hundred pounds to the acre, from
Whl_ch he has grown very heavy crops of barley, oats, and wheat. Mr.
With 8ays: ¢I have paid 880 per ton for superphosphate, and it given
Y choice had rather have ong ton of fish serap than one ton of super-
Phosphate. 1 barrelled as soon as it comes from the press (he is speak-

1g of herring serap, which, it will bo remembered, is treated with salt
efore bein g pressed), it has no unpleasant odor, and is not offensive to
nj le. Thaere is nothing equal to it for the land. Tt is as valuable. as
1ghtrsoil, and is good for grass, grains, corn, garden crops, anything
‘:t Brows out of the earth.””

Capt. Jason Collins, of the steamer ¢Star of tho East,” thus relates,
A Private letter, his experience in the use of fish scrap as a fertilizer:
Y €xperience in the use of fish chum does not reach over many years,
bartll bave applied it to barley and on grass. The amount used per acre for
) °¥ was 1,500 pounds, which was mixed with two parts loam to one of
Yo This was spread on and harrowed in. In the fall of 1873, I had
arracres plowed up, on which I put 2,000 pounds to thq acre. It was
ast Owed and rolled in the fall, and the following spring, about the
Wag of March, I think, it was sown to gross-seed alone. The grass
it forcut t!le last of August, and it was very heavy. I have also used
fal) Ofturmps and potatoes, and it has done well for each crop. In the

o 1873. I also had chum spread on some six acres of grass land, as
IOanI:’fll‘essmg, at the rate of three-fourths of a ton per acre,.mixed with

is fln tho same proportions as that used for barley. It did first-rate.
untj) ;‘“ (1874) I shall use more, which I shall compost zm.d lay over
all ], Uother fall, as in that form it will be better about handling, From
ig the an lea}«n, and from my own experience, I am satisfied that late fall

€8t time of the year to apply it as a top-dressing for grass lands;

b i be amount should be from three-fourths of a ton to a ton per acro.
e llseZSt if used as a com post, as I have stated. TFor hoed crops it must
0 re very carefully, and should in all cases be thoroughly composted.
a i%lrd to its price, it cost me $12 per ton green, in bulk, 'and have
it cogtg o 81t from Boothbay to Gardiner in lighters.  When in barrels
oth rfs 15 per ton, but it is cheap at that price, and I shall bqy no

i iert“lZer until I find something better for less mon.ey. At 812 per
givey ts;chezmer than it is to haul stable-ruanure, even if the manure is
effocty |, Jou. Perhaps I have not used it long cnough to speak of its

D01 the land, but during my experience with it I have witnessed

iy
3
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no ill effects, although if used in'too great quantities the grain will grow
rank and lodge. I can hardly yet tell what it will do in a long run, bub
am satisfied with it after a five years’ trial.’” : -

Other testimony.

276, “ Namerous testimonials similar to the above could be givep
from correspondents and from agricultural reports and journals, bub
enough has been stated * * to show the great value of fish scrap
as a fertilizer when composted or judiciously applied in conneetion with
avimal manure. Remark: Too much stress can hardly be pat upon this
qualification iu regard to its use. An instanceis mentioued in a former
volume of this report* of a farmer who_first began to use the scrapj
composted it in the fall with three times its quantity of earth. The nexb
spring the mixtare had so much the appearance of common earth, and
the party had so little faith in its efficacy, that a shovelful to the hill
was applied for corn. It came up well, grew for a time looking greel
and thrifty, but soon began to grow pale, finally died, and the crop was
a failure. But the effect of this application was noticeable for many
years afterwards, and even with no otber application of manures of any
kind the land continued to bear an immeuse burden of grass. In the
discussion to which reference has been made, before the Connecticub
Board of Agriculture, Mr, Fowler, of Guilford, gave a word of cautio?
which he thought should Qe exercised in the application of fish serap:
He said: ¢ My experience has satisfied me it will not answer to use fist
alone as a fertilizer for a term of years. It forces the crop and finally.
leaves the land in very bad condition, very hard and sterile, and it will
usually show a pretty heavy crop of sorrel after harvest, But if it is
used as it should be invariably, in conuvection with stable or baru-yard
manure, it is perfectly safe to use every year for a term of years for aby

crop.’” _
49, THE MANUTFACTURE OF FISO MANURES.

Farly attempt at manufacture.

277. The first attempt to manufacture a portable manure from fish i8
gaid to have been mado by Mr. Lewis, at New Haven, Conn., in 1849
The white fish, or menhaden {Brevoortia tyrannus), was employed, a8
after a good deal of experimenting a manure produced which contaiuets
according to analyses by Professor Norton, as bigh as 10.23 per cent. ©
nitrogen, The enterprise was, however, for some cause, discontinued.

The De Molon process.

278. The next effort in this direction seems to have been in 1851 (-;r
1852, by De Molon, a Frenchman, who, in company with other pw

* Hon. 8. L. Goodalo, Agriculture and Geology of Maine, 1861, page 49, >
tSce communication by Prof. 8. W, Johnson to the Country Gentleman, July 1?“ !
and article on Marine Manures, by 8: L. Goodale, Agriculture and Geology of Main% .

1861, pp. 50-56. . :
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Sa.id. to have put up a manufactory at Concarneau, in the department of
-?lnlsrerre, for the manufacture of guano from the refuse of the sardine
ﬁshery, and one on the coast of Newfoundland, at Quirpon, near the
“astern ontrance of the Strait of Belle Isle, for the utilization in similar
Manner of the refuse from the cod fishery. According to the Chemie
ndustriellc, the establishment at Concarnean, in 1854, employed sixteen
(f’é)eratives and worked up daily eighteen or twenty tons of refuse into
Ur or five tous of manure. The composition of this article is noted by
ayen at 11.6 per cent. of nitrogen and 10.3 per cent. of phosphoric acid,
:iltth only 2.5 per cent of fat. Other analyses gavo about 12 per cent. of
Togen and 6.7 per cent. of phosphoric acid. The Quirpon establish-
™ent. was reported as uble to produce 8,000 or 10,000 tous of manure
annu&ny_
A mavufactory of fish gnano by the De Molon process was reported as
Ba.operation at Lowestoft, in ngland, in 1836. The same process was
d to bo employed in 1857-1861, by the Oceanic Oil and Guano Com-
I:;Zy at Southold, Long Island, N. Y. A pampblet put out by this cow.
oY describes the process as follows :
ﬁsh) he raw fisl, in quantities of one and two-third togs (or al}ou(. 5,000
acu, are placed in the inner chamber of a 1'('3\7olwng cylinder, the
ﬂbou‘:m betwegu the inner and outer cha.‘mhe.r being heated by steu‘m ub
Mgt 80 pounds pressure. Before letting in the stgam the cy]mdc?r
Congt be put in motion, so that each fish, ‘aé the c.ylmder revolves, is
e(]uialnuy changiug its position. The cooking at this pressure of steamn
‘Daintfe-s but ten minutes, during which time a uniform temperature is
alued by means of one head of the inner cylinder being perforated
a8 t_O allow the escape of the steam geverated from the water con-
ed in the fish, which prevents the dissolution of the gelatine and all
o zolub.]e parts, and they are therefore retained in the fish. Whpn
§ ax:;;-t 1n the inner eylinder has arrived at the temperature to produce
Cnap), Tom the fish, it oscapes through the perfora-tefl head, and thus
eelly) 8 t'he fish to receive a temperature just sofficient to open the
“ AT tissnes and give an easy and speedy egress to the oil.
Pare f.tel‘ .thevﬁsh are thus steamed, they.aro put into strong bggs, pre-
thie nln S1zo to fit the top of the press-head, in layers of feigbt inches of
thi m:ss; between each layer or bag is placed a sFrong iron plate. In
Winy esnﬂel' the press is filled, when they aro subjecteq for abount five
Tup, the to a powerful hydraulic pressure. After ?he oil hsfs ceased to
the calk Témaing are then put through a strong p1ckel:, which rgduces
heate, > t0 small particles for the drying process. It is then dried by
Ar or by platforms exposed to the sun.?

Early manufacture in Rhode Island.

27
-2 9, Pr.of, Charles T. Jacksoun, writing in 1854, remarks :

Nayy thi country a company bas been formed, in Rhode Island, for the

alzture of fish manure, and the fat wenhaden of Providence River
F ’



210 REPORT OF COMMISSIONER OF FISH AND FISHERIES.

and Long Island Sound will be used to produce both oil and fish-cake
and the latter, being duly prepared so as to render it inodorous, will bé
sent into the agricultural market as an artificial guano. I have 1o
doubt of the high fertilizing effects which this guane is capable of pro-
ducing, nor of the economy of the manufacture proposed.”*

Manufacture in Canada,

280. Mr. Ount, in the Report of the Geological Survey of Cauvad®
under date of March, 1858, says:

“Mr. Duncan Bruce haslately been endeavoring to introduce the man-
ufacture of fish-manure into Canada; but he conceived the idea of col
biving the fish offal with a large amount of calcined shale, undér the
impression that the manure thus prepared will have the effect of driv”
ing away insects from the plants to which it is applied.”? * * =* A
alyses of this manure, by Mr. Hunt, showed it to contain about 3 P‘?r
cent. of ammonia and something more than 3 per cent. of phosphof{c
acid ; and 8o of less than half the manurial value of a well-made artV
cle from pure fish alone,

Manufacture of *cancerine” in New Jersey.

281. Professor Cook, State geologist of New Jersey, in his report fof
1856, states that— - .

¢An establishment for making a concentrated manure from king'
crabs’or horse-feet had been erected at Gosben, in Cape May Count)
by Messrs. Ingham & Beesley. Several hundred tons of this substanc®
were made last year and sold under tho name of cancerine. 1t is 5 po™
erful fertilizer, and in its composition, as well as in its eflects, has ¢0%
siderable resemblance to guano.” The average per cent. of ammonia a1
phosphoric acid in “cancerine,” as shown by three analyses by Profess‘,Jr
Cook, was 9.92 per cent. of ammonia and 4.05 per cent. of phosphofw
acid, and he estimates its value at $31 per ton ; and further says,  tb°
results of trials with it have fully sustained its value as determined by
analyses.”

Early manufacture in Maine.

282. Mr. Goodale says further, in the report reforred to:

“Until within a few months, I was not aware that any attempt h”‘%
been made in our State to manufacture a portable manure from fishi
but I have recently learned of several. In Boston I found an arti¢
for sale under the name of *fish-guano, which by inquiry was #sc®
tained to have been made by a Mr. Fowler, at Lubec, I learned subs®
quently that he had manufactured a quantity two or three years pf‘“ﬂ;
ously, but that either from not finding a ready sale, or from otI°
causes, had discontinued its manufacture. It is understood w

* Report of the Commissioner of Patents for the year 1854—-A1,rriculburo.-WMhipg .
ton * * * 1835,p.107.
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been made by drying the fish after pressure, when it was ground and a
Portion of gypsum mixed with it. As offered for sale, it was a grayish
Powder, in which portions of bone could be distingnished. -

“ Learning that o somewbat similar article had been sold and used in
Some of the Penobscot towns, from Mr. C. G. Alden, of Camden, 1
c,aue‘l upon him, and found that he had made last year, for the first
tlme, about a hundred barrels, at Long Island, in Blue Hill Bay, which

80l readily at $1.50 per barrel of about 150 pounds, and learned
8 3t it gave entire satisfaction. It was prepared from pogy chum by
X Wply drying it in the sun, and when packed he added a peck of gyp-

UM to gach barrel. Some barrels were examined which had just been
Dade (August, 1861), and the article appeared to be in a good state of
Dreservation, except that it was slightly moist and gave off free ammonia,

.* Alden intimated that the lack of sufficient capital alone prevented

13 Cutering into its manufacture upon a much more extended scale.

€ hopeq, howerver, to prepare five hundred barrels or more the pres-

t seasop,

M“At Eastport I found fish guano manufactured upon a larger scale.

8818, U, 8. Treat & Son, well known for their enterprise, perseverance,
or Success in the artificial propagation of fish, after preliminary trials

Some years past, prepared about one bundred and fifty tons during
ic: Season of 1860, nearly the whole of which was shipped to (?ouflect-

% * He makes it under a patent held or claied by the Quinniplac
herm,pan)' of Connecticut. It is manufactured almost entirely fror.n
mo:mgs, of which they formerly cured a large amount, but oW find it

e ® brofitable to make it into guavo. They are canght in weirs (about

eat‘vs Island, on which they reside), and are thence taken to a railway

I0ing into the water and dipped into a car, drawn up by a windlass,
o o8 the car comes to be opposite one of a tier of tanks near the track,
ing&te or door in the car is opened and the fish slide in; salt is added

€ Proportion of one bushel to each hogshead (of four barrels) of fish.
; o T bickling for about twenty-four hours, they are moderately heated
¥i elgen kettles, when they are pressed to obtain the oil, of which they
aftey ab(?llt 8 per cent., and to express as much of the water as pqsstble;
b rdWthh the cake or chum is broken up, spread ou a platform f)f
bags os;‘ and dried in the snn. It is subsequently ground and packed in
fivg two bushels each, and which contain eigbty pounds—twenty-
Sellg i‘:‘is or about, fifty buslels to the ton of two thousand pounds. He
arg o for 815 per ton; and the cost of the bags, delivering or shipping,

«Xtra charges, '
dre q ¢ Platform in use last year for dryin.g is about eighty by one hun-
ouge 4 twenty feet square, slightly_iucl'med to the sun, with a store-
Wag ¢ g;lethe lower side. Another was in process of erection when I

iv ) @8 algo another railway and other conveniences for extending
Operationg,
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‘*The patent held or claimed by the Quinnipiac Company is understood
to be ¢for drying by solar heat upon au elevated platform, If a patent
be granted for this, why not for drying salted fish upon an elevated flake,
or for drying clothes on an elevated line, by solar heat? Irom variouS
sources, I learn that the fish guano prepared by this method gives high
satisfaction.* ' . )

“Prof. S. W, Johnson, of Yale College, chemist to the Connecticut
State Agricaltural Society, informs e that the article prepared by the
Quinnipiac Company is the most popular fertilizer sold in that State.

“To sum up in a word the results of my investigations and experi-
wents regarding the manufacture of a portable, inoffensive, and efficien?
manure from fish or fish offal, 1 may say that I deew the same practica
ble; that no costly machinery or complicated processes are required;
that all whiel is necessary is, first, to cook the fish sufficiently to coagu
Jate the albumen' contained in it; then to express as much of the oil
and water as may be, and to dry the remaiuder as quickly and thoroughly
as possible. A pickling of the fish first with salt would probably facili
tate the operation. -
~ “Ii is confidently hoped that the waste of such enormous quantitics
of fertilizing material as bave hitherto beeu thrown will not much longer
go on, but that they may be converted to use, feed our bungry fields
and till our barns with plenty.”

Early manufacture in France,

[N

283, Turning again to the manufacture of fish manares in Europe, ¥©
pote that the process of De Molon, referred to above, is described DY
Deberain ( Wurz Dict., cb. I, 1236) as follows : ¢ T'he fish are first boileds
then pressed to force out the water and oil ; the residue is then dried
and ground iv a mill.” De Molon’s first factory was at Concaruneath
Department of Finisterre. He seems to bave established others of
the English coast and in Newfoundland, in company with Thurneysses:
From disconnected statements in different works to which I have b
access, the industry on the Trench coast seems to have suftered fro¥
lack of material. "A company, “Credit Mobilier,” into whose hands
the enterprise fell, attempted to use city refuse with it, but through
business complicatious, stock speculations, ete., the whole undertaking
failed. '

About the same time that De Molon introduced his method of mant:
facture in France, Pettit and Greeu patented another process in Iingla®
(1852), the peculiar feature of which was ‘“‘the use of sulphuric acids
which was added to change its consistence.” After treatment with the
acid, the fish was dried in hot air. :

*According to Mr, Boardman, Mr. C. G, Allen, of Camden, Me., was engaged in 1602

in making fish guano from “pogy chum,” by drying it in the sun, (Rept. U. 8. DeP™
Ag., 1862, p. 57.) . : .




HISTORY OF THE AMERICAN- MENHADEN. 213
Early manufacture in England.

284. From an article in the ¢ Farmers’ Magazine” (London) for August,
1859, by Samuel Osler, of Great Yarmouth, who claims to have discov-
ered a method preferable to that of De Molon or Pettit, a few para.
grf‘PhS are quoted by Mr, Goodale: .

‘The enormous consumption of guano, its high price, and extensive
adultemtion, have led to a desire of an auxiliary or substitute. The
;‘;0% obvious source is the fishery. * * * What we require is a
nmple, cheap, and effectual mode of separating the parts which are
c.eedless for manure—the water, gelatine, and oil, the two latter suffi-

‘eutly pure to be commereially valuable, and leaving the fiber, bones,

. Bcales in a state fit for keeping and for use. It has been ascer-
a‘::l]ed by experiment, and confirmed by actual working, that the refuse
. Waste fish may be thus converted, and the gelatine and oil collected
afea Drocess which I have discovered. The machinery and the process
is fs“nple, inexpensive,and effectual. The principle of the manufacture
cgn;)'lluded upon the fact that when fish or flesh is subjected to a lqng-
an "]Ulled and moderate heat the fluids separate, dissolve the gelatine,

e%%ve the fibrous and bony solids. This is easily shown by putting

ask or fish into a flask and setting it in boiling water, corking the
e ‘Vpen fully heated. The fluids will gradually separate, while the

M will, after a time, be left a dry and insipid residuum.”
and% Osler gives the results of several analyses by Professors Way
eOnta.oelcker and Dr. Stoeckhardt, by an average of which it appears to

0 about 12 per cent. ammonia and 7 per cent. of phosphates.

Other Buropean manufacture.

9 .
;?:-0 fIn t!le }’aris International Exhibi-tion f’f 1853, among the speci-
ich “drtlﬁcxal manure was one, “‘engrais pfnsson,” prepared ff'om fish,
Wag “’s .after being steamed, were pressed into cakes and dried.” It
Per aid to contain from 10 to 12 per cent. of nitrogen, and from 16 to
ticg ceut. of phosphate (= 73 to 10 per cent. phosphoric acid). The

Was about $35 per ton.
berg o the Coast of the North Sea, at Varel, io Oldenbarg, immense num-
aten, or aakmd"of small erab (Crangon vulgaris), called in Germz}n Gran-
thyg mag randlen, are taken, dried, ground without any steaming, and
€ Into what is called ¢ Granat gnano.”

© coast of the Baltic Sea, at Labagiebnen, near Labiau, in East
'he ;ﬁ0n§1deruble fish refuse has been manufactured into a fertilizer,
Owing are analyses of the articles just named: .
Nitrogen, Phosphorio

U3gig,

F;sh Kuﬂ-no, Pottis . per cent.  aocid, por ct.
'igh Bane o e e e 9.1 7.6
Figh ryan o OTeen, No, T ... oooe e ceeconioeeeeimeen el 9.1 1.6
Figl “E°’ GrCON, NO, T1 .- ene vemene caee ceenvmmmmsecrs aeaevmnnns 13.8 0.2
Grapgy gu:’n Do Molon and THUFDEYSEEN «ene eeemoeennene cnammannn .. 11.6 10.1

....................... B LRI TRuyNy § I 2.2
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These figures are taken from a report by Professor Schmidt, of Dor-
pat, on the “Artificial fertilizers at the second Baltie agricultur&l
exhibition, June, 1871,” who adds that none of the articles seem to have

"attained enough importance to secure a place in the wholesale markets

. The Norwegian fish guano.

286. By far the most important of Buropean fish-waste products, i2
fact the only one that has been made in large enough quantities to bring
/it into very general and widespread use, is the Norwegian fish guano
manufactured from the waste of the fisheries on the Lofoden Islands
"and elsewhere on the Norwegian coast.

In the Polar Sea, near the 70th parallel, north latitude, off the
extremely wild, rough, and dangerous coast of Northern Norway, near
the famous and dreaded maelstrom, lies a group of islands, rongh, rockys
and precipitous, the peaks of some shrouded in eternal snow, about 40
in namber, and bearing the name Lofoden. Tho neighboring wainlavd
is inbabited by nomadic tribes of Laplanders. The islands have neither
four-footed beasts nor food for them to live upon; but the sea aboul
them teems with fish, and the air with sea-fowl. But few human being8
are there, except during the fishing season, from February until Aprily
‘when from 12,000 to 14,000 fishermen come, with 3,000 to 4,000 boats
bring scanty supplies of coarse bread, dried fish, and bacon; live in mis*
erable huts, sleep in sheep-skins; and with lines that have sometimes 48
many as 3,000 hooks apiece, cateh from 18,000, 000 to 20,000,000 codfisk
per annum. These fish are cut up; the sides are dried and sold as ¢ stock’
fish” all over the world. A part of the residue is used in the norther?
regions as cattle food. The heads aud backs were formerly thrown int0
the sea or left to rot upon the rocks. Of late years, however, they ar°
gathered, dried upon the rocks by the sun's heat, ground in factorie®
that are scattered about in sheltered bays, and thus made into the Nor

wegian fish gunano. A business circular concerning the Lofoden fishery
products says that the cods’ heads and backbones are collected mostly
by women, children, and infirm persons, who cannot take part in th°
fishing, dried either on the bare rocks or on poles, and then grouud, p*
in bags of about 2§ cwt., and shipped; the material delivered at Hd“’
burg at the rate of about £9 per (loug) ton. The circular adds thab
“it has been a great benefit to the Lofoden fisheries to get rid of ¢hsi®

waste which formerly spoiled the bottoms of the fish banks, and infecte
the habors, where in some places it used to lie knee-deep upon the
beach.” Another account states that the gathering of the refuse b#?
already become an important industry for the poor people there.

The earliest notice T bave scen of the Norwegian fish guano i8 D,
Stoeckhbardt* in 1855, who then reported the manufacture as started &

* Der Chemische Ackergmann, 1,1855,8.236,  See articles by Stoeckbardt and by Meiver
in game journal, I, 1856, 6. 118; V, 1839, 44; VI, 1860, 59; IX, 1863, 117; XV, 180Y, 431'
XVI, 1870,43 and 03; XVI, 1841 ,245 5 and Landw, C’entmlblatl 1874, 613 ; and by Vob™
Dingler's Polyt. Jour., CCXV, 1875, 460. .
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the Lofoden Island by Dr. Scheibler and Herr TFrohlich. In 1856,
Stoﬁckhardt informs us that a joint stock-company bad been formed at
hristiana for the manufacture of the guano, and bad taken the patent
from pr, K. Hansen and F. C. Schiibler. (The Dr. Schiebler above ?)
© company cousisted of these two gentlemen and three others, Messrs.
Frijhlich, Broch, and Heftye. In 1839, he reports the manufacture as
h‘“’ing finally begun in the past season (1858) on o large scale. In 1860,
€ guano was offered for sale in Germany, by Mr. Meinert, of Leipsic.
0 1863, Mr. Meinert states that, * unfortunately,” the fish guano has
€Come so popular in Norway, Sweden, and Denmark, that a large part
of the sy Pply has been retained there,and not enough will reach Germany
to Supply the demand. In 1869, Meinert reports to the “Ackersmann”
at the manufacture has attained such a degree of perfection that an
article can be offered of uniform composition, and containing 8 to 10 per
Cent, of hitrogen and 10 to 13 per cent, of phosphoric acid.

In 1870, it was stated that the refuse of 4 to 5 million codfish was
Wf’rked up into guano, while that of the remuining 14 to 15 million was
8tilf allowed to go to waste.

. "I 1871, Meinert, whose accounts of hisjourneys to Lofoden, published
' the «Chemische Ackersmann,” are well worth tho reading, reports the
Success of attempts, undertaken by himself, to make guano from whole
84, from kinds whose inferior value for human food Lad caused them to
® 801d at very low prices or to be used in Norway for cattlefood. From
€98 “yaste fish” 200 tons of guano had been prepared, of so good
duality that a content of 11 to 12 per cent. nitrogen and 3 to G per cent.
9%plioric acid. The bigh proportion of nitrogen is due to the use of
gu9 Whole fish, It finds rapid sales at higher prices than the ordinary
ang,

In 1874, the “ Landwirthschaftliches Centralblatt” (XXII, 613) speaks
o5 Norwegian guano as follows : '
~ The Norwegian guano, as is well known, is made of the heads
Z-ﬁd Vacks of the cod.* These fish are taken from January to May,
esy g tho coast from Finmark to Hammerfest, lat. 63-71 N., bus
arpe("““y on the Lofoden Islands. During the season 2,000 fishermen
acg engﬂged. The catch of cod bas averaged during the past ten years,
8i d'Of‘dmg to statistical reports, from 18,000,000 to 22,000,000. The
1‘0(3013: of the fish are dried eitber on lines upheld by posts or upon the
unq 8 Those prepared in the former way are sold in Spaiu, Ltaly, &e.,
- der tle name stock-fish ; the others are sent to Russia and Sweden,

¢r the name of IClippfisch.t The refuse was forzper]y thrown into
\Gsea or left to the sea fowls, except the small quantity used as fodder

»
inThe DO”’L'I(, Gadus callarias, common Cod, and Kabeljau, Gadus molva vel morrhua,
na: 5y are Joty, said to be taken at Lofoden. Sometimes one and sometimnes tho other is
TSUG 28 the principal fish of those fisheries. [They are the same. G. B, G.]
.lock, rod, stick ; Klippe, rock; so cod. Anglo Saxon gad or goad, a rod, and the
By 1 gangy, Lias & corresponding Sansorit root, cad or gad, a rod. See paper by J. C.

oV,
9ort, on the names of codfish.
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for cattle and sheep. The heads (some as large as small calves’ heads)
and the backs of the cod (Dorsch) form the chief raw material for the
fish guano, They are dried in the air on the rocks, then torn up by ma-
chines, and finally ground to a product resembling coarse bone meal
Since, however, not irconsiderable quantites of cod are also caught
along the Norwegian coast southward from Lofoden, as far as Aalesund;
the preparation of fish guano has offered the inhabitants a new and use-
fal industry ; the demaund has increased every year and since the sup-
ply has not sufficed even for the German market, a considerable number
of larger or smaller factories have sprung up all along the west coast of
Norway. Compelition soon led to the manufacture of a more finely
ground produet, and to the niilization of a large portion of the available
material for preparation of fish guano. Nevertheless, a good deal of
the material was still allowed to go to waste, so that the production of
the guano is capable of further development. Recognizing this facty
Dr, A. Meinert, son and business partuer of the original German iw-
porter, has, in connection with some German werchants, established two
new factories in Norway, one in Lofoden, the eother in Hammerfest.
The former was completed during the past summer (1874). The guano
from these establishments is first steamed, then dried aud ground to &
fine dust, and is consequently very similar in its action to Peruvial
guano.”

The report adds that, on account of the difficulty of'transporting fish
guano to Sweden, factories have been put up in that country also, t0
supply the home demand.

The wost remarkable enterprise in this direction is oue for the mann-
facture of guano from whale refuse, on the boundary between Norway
and Russia, beyond the North Cape, in the latitude of 700, It was
undertakeun in 1870-1873, by Capt. Svend TFoyn, who is described as
s the greatest whale fisherman of our time.” With his fleet of stea®
and sailing vessels he visits the coast of Greenland in Tebroary to
cateh seal, and thence sails in Mareh to the North Polar sea in pursoib
of whales. e captured, in 1869, thirty-two whales and expected to De
able, by use. of improved vessels and appliances, to take fifty per-
annum. A whale, according to Captain Foyn, weighs on an averag®
230,000 pounds (115 tous); each fish furnishes about 80,000 pounds of
fat, several hundred pounds of whalebone, and 100,000 pounds raw
stock for fish guano. Fifty whales are expected to produce 2,500 tons of
the latter, containing 8 per cent. of nitrogen and 12 per cent. of phos:
phoric acid. The enterprise sccws to have halted somewhat from the
great difficulties to be overcome, but at last accounts still pl'omised
success.

Tho distance from markets and industrial centers, the wildness f’f
the coast, the iuclemencies of the weather, and the length of the arcti
winter night, bave all combined to make the successful manufacture
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the Norwegizm products a very difficult matter.  The bulk of the pro-
ducts have, I understand, been sold in Germany by Mr. Meinert, \vb<.> has
from the first had control of the trade in that country. Mr. Meinert
38 managed the business in sach a straightforward and rational man-
Ner ag to secure not only a largo personal profit but also the conﬁdence'
of the agricultural public. This ho has done by personally aiding‘ and
encolll‘aging the manufacture of an article of high grade and uniform
Quality, 1y selling it on the basis of guaranteed analysis, and thus ree-
°mmeuding to the good sense of the most enlightened farmers.
Accordiug to Déharain (Wurz Dict. Ch. I, 1236}, a Frenchman,. B'I.
Ohart, hag established a manufactory of fish gnano at Lofoden. Th1§ is
p.roba'bly the one referred to by Herr Meinert as *an incomplete imita-
tion» of the previous manufactories there, and in aid of which the Frengl.x'
Government; gave o subvention of 100,000 francs. That so large :L‘glﬂ:'
2Bould b made to aid this enterprise is proof of the importance ascribed
0 it by the French Government. '
A%Ordiug to the “ Revue Scientifique,” August 25, 1875, M Levy has
Ately 8tarted an establishinent at the French island of St. Pierre, in the
ult of St. Lawrence, for the purpose of utilizing the gurry and offal of
e 00dﬁsh, &e., taken on the Lanks of Newfoundland. Allthe h‘euds,
t_mﬂs, &c., are gathered in, and after the extraction of the oil the
S1due is made into gelatine and fertilizers, _ ' -
OW important such an industry may be made appears from the fact
()ﬁt the waste material of the fisheries of that region is estimau‘zd at
=9:000,000 pounds per annum.

en
Te

Ma""facture of glue and removal of oil in preparation of Norwegian fish
guano.

287’ It is worthy of note, that in the European factories {he liquid
Wiug from the steamed or boiled fish, and containing considerable
98euous watter in solution, is utilized for the maunufacture of a

ao‘;v Quality of glue, while in this country the practice is to throw it
ay,

th?he Norwegian guanos have generally -smaller percentages of fut
an

smqllo%“l‘ in the menbaden guanos in this country. l}th e've; tthhls
er;“. amouunt is objected to by many, on the grou'nd that it retir 8t 3
b Zing action. According to Voll, this objection has l')een‘x‘uugve
Tate, ‘ddde’ of Hawburg, by the manufacture of so-called tatle;b, ev &})‘;'
atilq » Dolar fish guano, in which & winimum of 8 per Ce“'t-‘.o ‘)’0“"‘0 :
ac 'llltmgen and of 12 per eent. of phosphorie acid is guamllxtt,'ed, d.nfl

Ua] analygig of g sample gave a considerable excess above this mini-
€oloy. This article is in the form of & fine dry powder, of a yellowish
Whe ’:;“,h & comparatively feeble odor.” It absorbs water rapidly, and
It Yig) oist butrefies readily at 52°, thh. copious formation of ammonia.
) S On ignition 37 to 38 per cent. of ash.

Co
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Success of fish guano as a fertilizer in Europe,

288, A few words upon the use of fish guano in Europe may be int
place here. ]

In 1855 Professor Stoeckhardt, of Tharand, wrote* of fish-refuse a8
.a manure :

“Tish forms the basis of all natural’guanos, since it forms the sole
food of the sea-birds (and seals, &e.), from whose exerement guano is
formed. * * * What is accomplished naturally here by the diges
tive processes of the bird, pulverization, fine division and concentra
tion, must ba done artificially by the ingenuity of the chemist. If the
chemical and mechanical operations uecessary for working over the
crude material rapidly, on a large scale, into a product of good quality
and at low price, can be devised, then it is for the interest of agrical
ture to be put as quickly as possible in possession of this product
whose office it may Dbe to break the monopoly held by guano.”

After deseribing at length the manufacture, composition, and fer:
tilizing effects of waterials prepared from fish, he warmly recom-
mends them to the farmers of Germany as the ¢ guano of the future.”

At this time the fish guano was just coming into the Buropean mar
ket; but little was known from experience or experiment as to its actual
value for farming., In 18069, after it had stood the tests of repeated
chemical analyses, gone through the trial of maaifold field experimentsy
and run the gauutlet of practical farwers’ experience, with ever-increas
ing popularity and favor, Stoeckhardt wrote again:

¢ Tish guano has entirely fulfilled the prophecy which I made for it
fourteen years ago, at its first entrance into the commercial worlds
* % * and it is to be desired in the interest of agriculture that it
manufacture may assume ever-increasing dimensions.” * * *

The manyufacture of fish fertilizers in the United States.

. 289. We may now return to the manufacture of fish fertilizers in the
United States, .

At present pearly all the material in our market is made from the med”
haden, which after the extraction of the oil leaves a residue which is
prepared in various forms for fertilizers.

The attempt of Mr. Lewis in East Haven, Coun., in 1848, to make #
concentrated fertilizer from menhaden has been referred to. The ﬁx'§5
practical suceess in this direction was attained by Mr. W. D. Hall in
1853. ¢« He discovered how the oil might be extracted from the freslt
fish in a few hours’ treatment, leaving the ¢pomace’ or *scrap’ in such
4a’condition of half-dryness that it could be stored or barreled and trads
ported at once, or could be further dried by exposure to the sun an
converted by grinding into ¢ fish guano’” The history of the man¥
facture of oil from menhaden since that time is given very {ully in My
Goode’s report on the menhaden, L

* Der Clhemische Ackersmann, 1855, 4. 230,
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Fish refuse and kinds of fertitizers made therefrom.

290. It is of interest for us to consider here the “scrap” or pomace
ft from the manufacture of the oil, and its uses.
The ﬁsh-refuse enters our markets in several different conditions.
he following have come under my observation :
L “Crude stock,” « green scrap,” * chum,” or erude pomace.
2 “Half dry scrap” or half dry pomace.
3. “Dry scrap” or dried fish. ,
4. “Dry ground Mish-scrap,? dry ground fish or * fish guano.?
_5- Lish guano Jrom which the most of the fat has been extracted by spe-
@al procesges. :
6. Acidulated fish. |
« “Fish and potash salts.? ,
* Fish mived with superphosphates in the form of *ammoniated " super-
Sphates, sometimes called guanos,
0. Lis the raw material as it comes from the press.

No. 2 is the form it assumes after partial drying. More or less fer-
®htation ig apt to take place doring the drying. This is often accom:
Danieq by considerable loss of nitrogen in the form of ammonia. Large
I0antities of this ¢ half dry serap,” *“balf dry pomace,” or ¢ fish
'I;(Lmace,” as it is variously called, are used by furmers along the coast

re menhaden are taken.
0. 3 is the coarse serap dried by the sun’s heat or artificially. This
B? Is used in large quantities by farmers necar the coast.
f 0 4 is prepared by grinding the dried scrap. It makes a reasonably

e, dry, quick acting, and excellent fertilizer.
of y € 8reen scrap or crude guano generally contains 55 tq GO per ce})t.

o ater. The half-dry serap contains 40 to 30 per cent. of water. The

»,8Uano contains 10 to 20 per cent. of water.
¢ f01lowing megasurements and estimates are said to be in use among
"aden manufacturers ;
100 (2,000 pounds) is reckoned the weight of 3,000 fish.
mdtous of fish yield 1 ton (40 per cent.) of green scrap, chum, or crude
ace,
9 tons of fish yield 1 ton (33 per cent.) of balf dry scrap.
tons of figh yield 1 ton (20 per cent.) of dry scrap or guano.

i::i;il:;;u;anq menhaden, weighed. by Mr. Dudley, ‘I;Ng:l'zeﬂty f)_f 1:13:13
5 ertilizer Company, at Pine Island, June 1-:3 {1, weighe
o Poungsg, - ppyp, Dudley has kindly furnished the following statements:

Ve take them from the fishermen at so much per thousand, reck-

gzisg 22 cubic inches per fish. Oue thousand fish, measuring 22,000
« U Incheg, weighs 667 pounds (3,000 to the ton).

The l" to 7,000 fish make 1 ton of ¢green scrap’ from the press.
. ast weighed took 6,700 for a ton. Green Berap contains 55 to

t. of moistare.

le

Dho
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410,000 fish, on the average, yield 1 ton of balf dry scrap, containiug
40 to 50 .per cent. of water.

415,000 fish, on the average, make 1 ton of sun-dried serap, contain--
ing 10 to 20 per cent. of moisture.”

“In regard to prices for the past ten years, we have sold fish scrap or
hall’ dry fish, as it is called in Cgnnecticut Valley, in car-load lots iv
bags, free on board cars at New London or New Haven, as follows:

“1869, $20 to $24 per ton; 1870, $23 to $25 per ton; 1871, $20 to $25
per ton ; 1872, $16 to 819 per ton ; 1873, 818 to $20 per ton ; 1874, 19
to 823 per ton; 1875, 815 to 817.50 per ton; 1876, 817 to $20 per ton;
1877, 814 to L7 per ton; 1878, $17 to B18 per ton.

“Prices in bulk at factory are usually about $3 per ton lower than at
New Haven, owing to cost of packages, labor,” and freights. Dry
ground fish guano was retailed ten years ago at $55 per tou, now ab
$40 to $42.50; wholesale, $5 per ton less.”

Methods of manufacture and need of improvement.—Statements by Prof. C-
A, Goessman.

291. The folloxv;ing statements from the Third Annual Report of the
Massachusetts State Inspector of Fertilizers, Prof. Goessman, who
has given a great deal of attention to the subject of fish manures, are of
special value in this connection. Professor Goessman gives an analysis
of 2 sample of dried fish scrap obtained at tbe chemical works under the
charge of Hou. 8. L. Goodale, at Booth Bay, Me., where large quanti-
ties of fresh scraps were delivered direct from the press of an adjoiuing
fish-rendering establishment. It was deemed a particularly fair sawple
of a well-rendered and carefully-dried menbaden fish. It contained 10
per cent. of water, 70.75 per cent. organic matter, 18.25 per cent. ash,
8.46 per cent. phosphoric acid, and 8.14 per cent. nitrogen.

“About one third of the entire phospboric acid proved to be soluble in
citrate of ammonia. Ether abstracted at ordinary temperature 18 per
cent. more of a thick, highly-colored, oily mass.

“The following rules of rendering the fish were stated as being cus
tomary in the establishment above mentioned: the fish were boiled fof
about one-half to three-quarters of an hocr, by means of steam of trom
70 to 80 pounds’ pressure, in large wooden tanks with false bottoms; and
subsequently, after the soup had been withdrawn, subjected to a press:
ure of about 115 to 120 pounds per square inch, The fish mass, in cov-
sequeuce of its gelatinous coundition, retains usually still from 50 to 53
per cent. of moisture. In a large fish-reudering estabishment near NeV
York City, I noticed that the boiling of the fish was continued only 25
minates, with steam of 50 pounds’ pressure, and the rendered fish was3

subsequertly treated with 160 pounds’ pressure per square inch.

¢ The soup, which contains besides the oil more or less of the glué”
prodacing, soluble nitrogenons matter of the flesh and thebones, is at pres
ent discharged after, by means of settling-tanks, the oil bas been care
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fally removed. This practice causes a considerable waste of nitrogen.
tl‘he Yield of oil differs, often widely, even during the same season, being,
1t was stated, usvally highest during autumn. The rendering - begins
Usually in May or June, and closes late in the fall. The quality of the
ﬁFl} refuse in general, independent of its moisture and mechanical con-
dltlon, depends, quite naturally, to a large extent, on the following cir-
. Camstances :
::First. On the kind used and whether entire or in part.
Second. On the peculiar mode of rendering,.
“Third. On the time when the fish are caught. .
“Tourth The course pursuéd in keeping and preparing the refuse for
‘e‘ 8eneral market. ,
Each of these cireumstances exerts an influenc¢e of 1ts own on the
%fnl)ositiou of the fish guano. T
L udging from general appearances, but little attention is paid thus
3% to the first three conditions ; the influence of the last one is, more or
Ceusls’ fully understood, yet not satistactorily controlled. A wain diffi-
ty, no doubt, arises from the irregular arrival of large quantities of fish
llsu(nlle time during the season; and the means, which are .at present
N tailly employed to meet this difficulty, are, quite frequently, inadequate
app, ® demand. Many manufacturers of fish-oil consider it, therefore,
0‘5 a;l'elntly a safer proceedi ng to dispose at once ?f their crud'e sFock at
souy ;ves than to run the risk any longer. Without questioning the
less of their course of action, in case of limited pecuniary means,
®re seems to be no valid reason why improvements should cease here
S:"g as it is daily demonstrated that it pays well to collect animal re-
Oncmattem from all over the country and to work them into valuable -
«ontrated fertilizers,
eﬁicieob()dy fam‘iliar with the nature-of a good fish guano considers it less
a e;n for agr}cultural purposes than any ot!ler anuyal refase mat:ter
all tru“respondm g percentage of phosphoric acid and nitrogen. In fact,
eoﬂstita gllan_os, the Peruvian not excepted, owe their most valuable
« luents, in a controlling degree, directly or indirectly to the fish.
Whichu): fish guano consists of the entire bgdy of .the menhaden .ﬁsl%,
oty a8 been deprived purposely pf its main portlon of fat, and, inci-
ore ¢ ﬁ’ » lnore or less completely of its soluble nitrogenous matter. '%‘he,
out g 6 ﬁe&fh D.redominates, the more the fat has be.en abstracted with-
COHcemagDhcatu.)n of an excessive heat, as far as time and ‘degree are
Presg ine » the higher will be the commercial value of the residue of the
like atcase of an equal percentage of moisture. The flesh of the fish,
o 9f our domesticated animals, contains on a.n average 15 per
onenltrogen_ The same close approxifnate'relatw.n .exists between
img)q Stf'lnd the textures of these otherwise \Yldely (.hﬁ‘ering classes of
(lua,ntigy’ 0;.) r the' fish-bones u.nd the scales consist, mainly, of a varying
,hate) Do, Cartilaginous (nitrogenous) matter and of (tricalcic phos-
‘ © phosphate, :

¢
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“To produce a fish guano which contains in a given quantity the largest
possible amount of nitrogen, must be the principal aim of the manufac-
tarer.* It brings the highest pecuniary compensation ; for one percent:
age of nitrogen is commercially eqnal to 4 per cent. of phosphoric acid.

“Dauring the past, it is true, there has been little inducement for con-
sidcrations of this kind on the part of the wanufacturer, because prac
tically there has been scarcely any serious discrimination on the part.
of the consumers regarding the exact relative chemical composition of
the various fish gnanos offered for sale.

£ 'The future prospect of this branch of home industry depends, in an
unusual degree, on the exertions which hercafter shall be made, on the
part of the manufacturers, to meet the present more exacting conditions
of the trade in fertilizers.

“To derive any full benefit from the eapital invested renders it ad-
visable, for all parties pecuniarily iuterested in the fish guano man
nfacture, to favor a closer scientific investigation into the change$
which the menbaden fish undergoes during the customnary mode of ren
dering.

¢ Loss of nitrogenous matter, in consequence of misapplication of beat;
seems to be not always compensated for by an increase of the yield iB
oil, .

- ¢ Thelatter, when left'in the fish mass in an undue proportion, reduces’
to say the least, the commercial value of the guano by adding a worth-
less matter, which may affect seriously the analytical results, as far a8
its percentage of nitrogen is concerned. To heat the fish to a higher
temperature, or for a longer period of time than is required to secur®
the largest possible amount of oil, reduces, invariably, the commercial
value of the fish mass for agricultural purposes. A few subsequent an”
alytical statements, regarding thoe composition of fish, and the degre®
of the changes which they may suffer by steaming and rendering, may
serve as a practical illustration of my previous remarks. )

A well-dried and finely-ground fish guano is one of our best subst
tutes for Perurian gnano, aud ranks equally high with the best quality
of animal dust from our butcher refuse establishments. It deserves the’
liberal patronage of farmers wherever a rich nitrogenous phosphate is
called for,

“T have shown in & previous report, that, as a general rule, the high
grades of superphosphates are cheaper than our low grades; the saw®
rale applies to nitrogenous materials.

¢ “The recent changes in our fertilizer trade tend to stimulate improve
ments in the modes of their manufacture, by rendering true merit?
prominent, 'which, as a natural consequence, secures a reliable pal.tronﬂ-ge
only to the best quality. We are not yet suffering from an overstock”
ing of our fertilizer markets on account of overproduction of home-made
fertilizers obtained from suitable home resources.

« Millions of dollars are annually sent abroad still, for the importd
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tion of materials, which, in their crude form, are by no means better
than what we have in abundance at home. . ) A
“The manufactare of fertilizers has become in the.same degree an
:;t, a8 agriculture itself has justly assumed the claim of being a sci-
ce,
“The production of fish guano, although respectable already, as far
as Quantity is concerned, is thus far but incidental to the menhaden
Sh-rendering industry.
“It remains still an open question whether our resources for the wan-
Ufaeture of fish guano do not extend beyond that branch of industry.”

Statements of Mr. Maddocks.—Manufacture in Maine.

292. From the fifth report of the secretary of the association of the
mef?haden oil and .guano manufacturers of Maine, Mr. L. Maddocks,
.Whlch is devoted to *“The Menhaden Tishery of Maine,” the following
Quotations are taken. The manufacturing processes are those preva-
el‘lt on the Maiue coast, particularly in the region of Booth Bay:

Oar‘ The fish [as brought in by the fishing vessels] are discharged into a
Tanning upon a rail-track to the second story of the factory, and
€ace poured into tanks below, holding sixty to seventy-five barrels.
€30 are filled one-third with water, steam turned on, and the fish
Ooked an hour, or until the albumen is coagulated, and the oil-cells

Token, Thg cooked mass, after draining, passes into presses worked
Dgrhydl‘aulic power, and is subjected to the pressure of a hundred tons
vat Square inch, the oil and water flowing out and being collected i'n
rea:. The oil is then drawn off, clarified by settling, barreled, and is
in thy for market. The residue, called chum or scrap, is usually stored
. ieﬂe lower story of tle factory until taken away by the purchasers,

“ Ti the manufacturers of ammoniated superphosphate of lime.

@ following figures will give more definiteness to the statement :

One hundred and ninety-five pounds of fish make a ¢ barrel.

1@ barrel yields about two and a half gallons of oil, or eighteen and
Quarter pounds.”

« One barrel yields about eighty pounds of fresh chum or serap.
thi tt‘esve are average results of the manufacture as now counducted in

fish ate, ’ljhe amount of oil realized varies from one gallon per barrel

wm? €31y in the season, to four or five gallons in September.”

© 8crap contains, on the average as it comes from the press, 35 to
cent. of its weight in water, and sometimes more. This is of course
€88 for fertilizing purposes. It also contains from 12 to 20 per

« 5 B6 of fat or oil, which is equally worthless for manure,
[ 8 DQW generally managed, the svrap remains in large heaps until
Dh spe ' 10 autumn or winter, to the points of wanyfacture into super-
o leate‘ In this time a portion of the oil and water leaks away, so
of A¥e about 10 or 15 per cent. of the former, and 48 to 53 per cent.
atter. The elimination of the water is an advantage, but the

ree.
. [

Per
Worgy)
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specified per cent. of oi} is lost, and a portion of nitrogen is also lost, re-
sulting from the partial decomposition of the mass, the formation and
escape of amwonia. It were better, if practicable, to drive off the water
at once upon withdrawal from the press, 8o as to prevent the loss in

‘ question.”
Goodale’'s new process.

293, I have spoken of fish gnanos from which the most of the fat has
been extracted by special processes (Class No. 5, of page 000). One of
these is Mr. Goodale’s, of which Mr. Maddocks speaks as follows:

“ What has hitherto prevented the driving off of the water imme-
diately Ly artificial heat has beén the presence of so much oil, together
with the gelatinous or gluey matter which is developed during the cook-
ing, chiefly from the skins and bones. These render the process of dry-
ing the scrap a very ditficult and tedious one, so much so that compara-
tively little has beef put into the market in that desirable form. The
recent discovery of an easy and simple process for removing the larger
part of the oil, and also at the same time the gelatinous hinderance t0
drying, gives promise of a speedy change in this respect. While pursu-
ing investigations relative to utilizing the menbaden as a source of con-
centrated fuod, before referred to, Mr. S. L. Goodale, formerly secretary
of the board of agriculture, discovered that it was chiefly by the agency
of the gelatine that the remaining oil was held in the scrap. He found
by thoroughly washing new scrap with sufficient hot water, and agita-
tion, that it lost its jellyish consistence and slimy feel, and that the oil
g!obu]es were liberated from their lock-up in the tissues, so that the
greater part could be easily recovered by draining and repressing, and
also that after such washing it could be pressed much drier than before.

“ We can now readily understand why it is that oil, together with
a puirid, watery liquid, leaks away from new scrap not many days after
it-is removed from the press. It is simply because dissolved gelatiné
being more readily putrescible than other animal substances, quickly
decomposes, and changes to a thin, offensive liquid, which partly drains
off. This decomposition, or the change of consistence attending it,so ‘lets
the bars down,’ that more or less oil escapes, while subjected to no press-
ure whatever, except its own weight.

¢ Thus by a very easy process, the oil product may be largely increaseds
the scrap left free from the gluey hinderance to drying, and with les®
water to be dried out. .

%It may appear strange that so simple a method should not have bee?
discovered sooner, but such is the fact. Work had been done on botB
sides of it. - Re-pressing had been tried, using extra strong curbs, with
very powerful pressure, but it failed to give satisfactory results. Re-
cooking had been gesorted to, which resulted in injury to the oil and i? -
the development of an additional awount of the gelatinous matter. .
is now seen that a simple thorough washing in hot water accomplished
the desired end, with neither of these ovjectionable results. ‘
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“Scrap made by this process last August (1877), and dried in the
Opeu air, was lately analyzed at tbe agricultural experiment station of
qoﬂnecticut, and the statement of the director, Prof. S. W, Johnson, of
~ew Haven, shows the proportion of moisture to be redaced to 11.45 per
cent., or about one-fifth that contained in the scrap fresh from the press;
af’d.tlle proportion of oil to 4.65 per ceut., thus proving that the content
Of 0il in the washed scrap as it came from the press (before drying it) had

°en reduced to less than 2§ per cont. [The percentage of nitrogen was
tofli per cent., the phosphoric acid 7.50 per cent. These figures refer

. 16 material as dried in the open air.) .

According to these figuves, the proportion of oil hitherto lost is, by
© new process, reduced fromn an average of, say 15 per cent. of the
p::ght of the scrap as it commonly issues from the press, to about 2
sumceut. The balance, say 12 or 13 per ceut., is saveq. Let i.t be as-
) at;ed’ howerver, that only 10 per cent. can be realizeq in practice, ﬂ:lld
fazeg the annual out-turn of scrap from the factories of the Maine
_ avicmho" be only 40,000,000 pounds. This would give an aunual
Dricug of 4,000,000 pounds of oil, or 533,600 gallons, worth, at current

°%S at market for 1877, forty cents per gallon, $213,200.
itnyg 1th reference to drying by artificial meauns, Wl{ich is obvious'l‘v
e ec:tan\t’ no doubt is felt that the appamtus~ now in operation will
‘luick]the work as thoroughly as may be desired, and cheaply and
as g, ¥ also, provided only the oil and gelatine in the scrap be reduced
wnOve deseribed.

W0 companies belonging to the association have succeeded in dry-
el‘reedscrap in considerable quantities, notwithsta.rldiygthe obstgcles
cﬂim tO“ The serap is passed through a sli.ghtly inclined heated iron
sage i:" tl}lrty feet long and four feet in diameter, and on the pas-
out ¢ tbagltated by paddles attached to a revolviug shaft, and comes
Wi ©lower end dried to about 25 per cent. of moisture, The process
of theeng"eaﬂy promoted in dispatch and efficiency by the :?ppl@cation »
er ¢ (;W oil-saving method, and the whole manufacture will then be
Dregg ull Coptrol. The scrap can at once, upoun withdrawal from {:he
of thé ste Suh]'ected to the drying process by furnace heat, irrespective
tion p, fate of the weather, and thus the loss of ammonia by decomposi-
e Orestalled. If the contained moisture is reduced to & per cent,
venieucz oven than 20 or 25, the scrap can be kept on the spot ab con-
»and without offense to the senses, or transported as required.”

W

ing ¢

2 Adamson’s- process.
4, . '
b depeThG other process for extracting fat from tish is that of Adamson.

Solyg nds Upoun the use of hot petroleum, naphtha, or benzine, to dis-
80ig- 4, S oil. 'Whole fish, menhadgn, or ot}xers, as well as scrap, are
or benzine arranged in layers, in an inclined iron cylinder, the naphtha
0il § ® directeq upon and passed through them. Inthe passage the

Se
i;rlcted from the fish, which are left in an excellent form for dry-
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ing and grinding. The process is said to be easy, simple, and effectual.
The main drawback is the necessity for new apparatus and the rejection
of a good share of the appliances now used. |

Two samples of fish guano prepared in this way and analyzed at tho

Connecticut experiment station gave, respectively :
’ Per cent. Por cont:

(L S Y 1 | 3,67
Ol oot ecacce tnecascccmae cccmce amacoecnce ameman e camcae samamn e 2.07 aese
NibOEOD e eecs cnecee eeeeeseacacsaneecmarannnenacn. sensceesenenenes 10.78 10,7

Immense waste of fish at present.— Possibilities of future manyfacture.

295. The:accounts of these new processes at my disposal are meager-
They seem, however, to promise well, and, if successful, must revolu-
tionize the manufacture of fish guano. The great desideratum has beed
a means of removing the oil as euntirely as possible, saving the nitro-
genous matters and yielding a fine, dry product. This seems to havo
been found. I understand that the Adamson process is to be used it
the manufacture of a fertilizer from the fish that are taken along the
coast, but thrown into .the sea again on account of their low value fof
oil or food. The benefit to our agriculture from such an economizing 0
fish hitherto wasted would be immense. Concerning the number of fish
thus lost Mr. Goode writes: I estimate that the amount of fisk
anpually thrown away from the hundred and fifty-odd weirs on ouf
coast cannot fall much short of ten millions of pounds annually, and
probably far exceeds that.” :

“Acidulated fish” and “fish and potash salts.?

296. The * acidulated fish” (class No. 6 on page 219) is prepared DS
treating the fish scrap with sulphuric acid to render the phosphori"
acid more soluble. Unfortunately the constitution of the tissues of tb
fish is such as to resist the action of the acid, and the desired resnlt 19
only partly attained. A sample examined under the writer’s directio?
gave 7.09 per cent. of phosphoric acid, of which only 1.76 per cent. W4
solable in water. ’

It will be remembered that Pettitt’s process for the manufacture of
fish waste into a fertilizer was based upon treatment of the fish wib
acid, and did not prove a success.

Various efforts in this same direction are reported in this country and ‘
in Earope, but none, as I ean learn, have been found profitable.
imperviousness of the tissues to the action of the acid has thus far bee? -
an insurmountable obstacle to success, and will probably remain s0.
~ The ¢ fish and potash salts” (class No. 7, above) is a mixture, a8 it
name represents, of fish, half-dry serap apparently, in the specimen8.
have seen, with Germaun potash salts. The idea is a sound one, in thf”
the salts used, doubtless of the lower grades, like Leopoldshall Kaiply
and containing large percentages of chloride of sodium {common 1%
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Would act ag g preservative, and further, the potash supplies a lack in
the fish and makes of it 4 % complete ” fertilizer. - ‘

The amounts of the * acidulated ” fish and *fish and potash salts”in
the narket are so small as to give them very little importance.

Manufacture of * ammoniated superphosphates.”

_297- The most important use of fish waste is in the manufacture of
n‘tmgenous, “ammoniated,” superphospates. These fertilizers, which
Constityge by far the largest class in the market, owe their value mainly
to,t'he'tWo ingredients, nitrogen and phosphoric acid. For phosphorie
A¢d various tossil and mineral phosphates, particularly those from South

voling and the Island of Navassa, are employed. Of late, mines of
Patite have been opened in Canada, and promise to be a rich and im-
?Ort‘mt source of phosphates for this purpose. The waste boueblack
oW sugar refineries is also used in very large quantities for thq same
Purpogg, Bone meal is likewise employed, but to a limited extent. The
Dh"sphoric acid in all of these is in insoluble or very slowly soluble

M8, o render it more available, the plhosphates are treated with
Salphurie acid, and thus superphosphates are produced,

arious materials are used to supply nitrogen (amimnonia) to super-

OSphates, Dried blood and meat-serap from slaughter-houses are,

Xt to fish, the most important materials in common use for this pur-
Sose: Formerly a good deal Peruvian guano was employed. In Europe

O0siderabg sulphate of ammonia is used, but manufacturers there are
tearni"g that they can get nitrogen cheaper in American fish and slaugh.-

ma‘t Ouse products, and thousands of tons of our best nltl‘oge}lous

en ‘erialy are annually taken from us and sent across the Atlantic to
“leh Bnglish, French, and German soils.

Ceording to the report of Mr. Maddocks, already referred to, * nine-

; 01: S of the fish scrap turned out at the works of the Maine asso.cia-
theirare bought by the manufacturers of superphosphate Fo ammonfate
StateDI‘Oducts, of which 400,000 tons are produced. yearly.m the United
olin ® They combine it, when dried and pulverized, with South Car-

A DI}OSDha.t-ic rock, ground bones, with imported guano deficient in

ig l::onl.a’ &e. It is understood that not over one ton of the fish g;uang

¢d in connection with three or four tons of the mineral ingredients.

th ° lf“‘gest manufacturers of superphosphates in this country are

“ang . 2otic Guano Company, whose works are at Wood’s Holl, Mass,,
ph(_)snea;- Uharlest_on, S.C. This company use fish and the Oharleston

acip ate for the manufacture of their superphosphate, the ¢ Soluble
¢ G‘?@UO-” The Quinnipiac Fertilizer Company, of New Haven,

" Whoso worls are on Pine Island, near New London, Conn., and

Paeiﬁ:m\berlax_ld Bone Company, of Boothbay, Maine, are, with the
in dllstr (:ruanp Company, the besfb repre_sent.atvwes o‘f this most useful
lapyy, . Tho detailed descriptions of their factories and methods of

‘aeture, prepared by Mr. Goode, are at once too extensive to be
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conveniently inserted here, and of too much interest to be coudeusedv
and are therefore given in the Appendix O.

\

60. CHEMICAL COMPOSITION OF MENHADEN AND OF FISH MANURES.
Analysis of whole menhaden and of flesh and bones of whale.

298. The only analysis of whole meuhaden 1 have noticed is given by
Prof. G. H. Cook.* The specimeus were taken in the Raritan River
the latter part of October.

“ Tive of the fish weighed four and one-fourth pounds—their averagé
weight being three-quarters of a pound. The oil was first separated by
adding water to the fish and boiling until the flesh was reduced to @
pulp. The oil was then skimmed off and purified from water and other
substances by ether. It then weighed 2.66 ounces, which is equivalent
to 3.914 per cent. of the original weight of the fish. The substance of
the fish remaining was then strained out and carefully dried in an air
bath, at a temperature of 290° I"., when the dry mass was found to weigh
11.8 ounces, On account of the solvent power of the sulphuric acid,
which was added to the fish, it was thought proper to separate all the
mineral matters from the fluid in which the fish had been boiled, add
them to the dried fish, excluding of course the sulphurie acid. These
weighed 1.1 ounces, and added to the weight of dried fish given above,
11.8 ounces, made for the whole weight of the dried matter 12.9 ounces,
which is equivalent to 18.93 per cent. of the original weight of the fish.
There was sii!l left in the fluid some animal matter, which could not be
satisfaetorily separated, acd was left out. The water in the fish was
77.15 per cent. as ascertained by deducting the percentage of oil and
dried matter from 100. The nitrogen in the dried fish was ascertained
by ultimate analysis to be 7.76 per cent., which is equivalent to 9.28 per
cent. of ammonia. The mineral substances contained in the fish were
freed from the organic matter by pressing, and then separated from
each other by the ordinary process of analysis.”

Analysis of the fresh jish.

) P . 77,1560
0 1) E RIS 3 )€
Dried fish «;euveenmnneinnn e 18. 936
' Analysis of the dried fish. '
Lime. et veernncaaennnnns eenn et veeerreanaaan e, 8. 67
PLOSPHOTIC ACIA « oo v v e rreene e ceaeaceanaaaaas . 778
Silicic a¢id o ovveeen vneerraereeans eeeeremrearans ceeemannans 1.33
POtASN . e et e vees cnaeesesannenannsaaaeeean.annesaananns 1.54
S 10 1.02
Magnesia. . ooiunrerieineieiaenrncnann Creeereeancn Ceaeemen 0. 67
(03 1) 1) o1 1 - et e teee e aan . 0. 69
Organic matter and 108§ ... .............. ceeeen . 78.30
e

100. 00

* Geology of New Jersey. 1868, n. 497.
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The following analysis by Stéckhardt* of the flesh and bones of the
Whale may not be without interest in this connection :
L—Ilesh of the whale.

\
Pﬁ’f?c(‘ill Without fat
Raw, por Olrl.?]illlé andeutiro.
cont. fat), per g’:{y' per
¢ent.
BPBOT. Lt vea s e e et e e et s e e 44.50 I......... L.
Fat..] i 22.81 4079
Mlﬁfh ..................... . 210 57.44
> 1lera] (. i cene .. . 1,64 1. 86
I‘“mgono?.n.s.".l.‘ e m (Mh) .......................................... 4,80 €08

_ 1L.—Steamed boves of the whale.
Water.. ... ............ 3.84 per cent.
gartilaginous mass (glue). 34.60 ={3.5 per cent, nitrogen.)
B eevieiieeaae. L34
Bone Dhosphate of lime.. 51.66 =(23.66 per' cent. phosphorie
o acid.)
arbonate of lime ....... 8.56 «
Analysis of fish fertilizers.
299. The following tables illustrate the composition of some of our
Wore common fish fertilizers. Those in Table A are from analyses re-
Dorteg by the writer.t Those in Table B are reported by Prof. S. W.

Olinge
n:i
~——— TABLE A.
F 3 2 258
=4 8 9 g ¢
i s £ O Sd g o'd 8
Rind of fertilizer. gg | 2 | 58 23 & | g=Z
@ « : I B A
3 ) S | F |3 |E ) F (B8 g
& = <) < [ “z | < S
Dry
Gron T ground fish ; .| Per et. | Per ct,
T o G e 9.7 | 611
Chigy 9800, G, W, M)los. .. R B
Ally o Island grugne, G. W, 1073 foenenn..
Alvo S fortilizep ! 10. 68 6.35
0y ey fortiliner 7717 9.56 | 7.33
I)i?“" Co’l‘"\l r:l\;};v' .(-),uinnipinc Torti- ot N
IS0 fab, Quingipins Forti-
Dry g Compnny =77 L0 T BT [ceeeaene
thor (:l:;“d flsh, Quinuipinc Ferti- .
{y ‘s'mug:[pﬂng 9 G6 6.63
1 sh, i Forti.
i‘fﬁfl ng%l(lll ﬁ“’l Quinnipins Forti 10,00 8.94
o Conpays €9 ...
“ ricg y 199 [iaeneans
WDy flat, fsh serap:
“ If;:;f;} thit ,EJ: recu Brothers
I
. D‘.V sy WP
'I‘iﬂsh noTeeee
Pisl god 9y fish, 1cva
Tigl, goraD, “alf o G.a7
vy, OrugPe 6.66 | 11799
Flel :lﬁ: It pomace 4.4

* Per cent, g lublo fn water, 1,76; per cont. soluble in ammoninm citrate, 2.47.
. :
Chemiselig Ackersmaun XV, 1870, 52.
€Port of Connecticut Agricultural Experiment Station, 1876, p. 63.
8port of Conneoticut Agricultural Experiment Station, 1877, p. 41.
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TABLE B.
: "
g -2
= S Al
2, & g 2%
Kind of fortilizer. af| g 5 | &%,
52| E. £ |£g3 .
b K} 2 |E2ks| H
7} A A “ =]

Dry groond f1B1-BCIAP ceviiereeetioennirenacrnrcocciecennnns
Dry ground flsb-scrap .ooceae..a. veen
Dry ground tish-scrap, old, 1876 ..
Dry ground fish-serp, new, 1877 .
Dry ground fish-scrap ..
Dry gronnd fish-scrap ..
Dry ground tish-scrap ..
Dry gronod fish-scrap ..
Dry ground fish-sciap ...
Dry groand fish-acrep ....

Dry gronnd flah-serap ... .- A A , ]
DY Ground 151-8CTAD «vneeeeerncnsrnennmeseanenreoncnemnsee: 52{ 1.19( 88| ¢.28 7.30
—_—

AVCTAEB. e ccerrcrereacenronmrscmnases eeeeme e eaaaeans 1.66 | 8924| 9.3 812

36| 4.00] 10.58| 1132 207
39| 8.67( 1074 1L15{.....-¢ .
41 1L,45| 10.24 | 1156 4.04

Tish by Adamson’s process..
Tish by Adamson’s provess. .
Fish by Goodalo's procesy

Waste from faulty manufucture and use of fish fertilizers.

300. An enormous loss results to our agriculture from the waste of fish
that might be saved, from faulty manufacture of fish into fertilizers,
from wrong use of the fertilizers when made, and from the exportation
of the best products to Burope, where their value is better understood-
This loss will be prevented in proportion as the nature and uses of fish
manures are learned. .

51, THE USE OF FISH FERTILIZERS IN AGRICULTURE.

Chemistry of plant nutrition.

301. Not only farmers and merchants, but many manufacturers a8
well, have a very poor understanding of what constitutes the value of
tish as fortilizers, and how they may be most economically utilized. It
will be well, therefore, to consider briefly some of the principles thab
decide the value and usefulness of fertilizers in general, and of fish
products in particular.’

'_ Fish manures, like other commercial fertilizers, are valuable becaus®
they supply plant-food which crops need and soils fail to furnish. Their
main value depends upon their content of nitrogen and phosphoriC
acid, These are tho most valuable and costly ingredients of commerci?
fertilizers.

Plants, like animals, require food for life and growth. A part of tb®
food of plants is supplied from the atmosphere, the remainder is d¢
rived from.the soil. No ordinary cultivated plant can thrive witbout #
suflicient supply of each of a number of substances needed for its food:
With an abundance of all of these in forms in which the plant. can usé.
them, and with other circumstances favorable, the plant will flourih
and the yield be large. But if the available supply of any one of them
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b_e t0o small, a light yield is inevitable, For instance, potash is an essen-
tial ingredient of the food of plants. If all the other conditions for a
brofitable crop of ‘corn or potatoes, or otber plants, are fulfilled in the
Soil, except that potash is deficient, the ecrop will inevitably fail. But
If the potash be supplied the yield will be abundant. The chiof use of
fertilizers ig to supply the plant-food which the soil lacks.

_Vegetable and animal substances, and manures aad soils as well, con-
tain, besides water, two kinds of materials, the so-called organic matter
30d the mineral matter or ash. ‘

The organic matter consists chiefly of the four chemical elements,
¢arbon, oxygen, hydrogen, and nitrogen. We do not need to trouble our-
se?"es about the first three of these in fertilizers, because they are sup-
Plied to the plant in abundanece by the atmosphere and the soil through
the leaves and through the roots. -

ut the nitrogen is an important ingredient of fertilizers, Itis, in its
I’l}re State, a gas, and makes up about four-fifths of the air. Combined
:rm} bydrogen it forms ammonia; combined with oxygen it is known as
_ltr{c acid. In these and other combinations it occurs in minute quanti-
183 in the atmosphere, and in considerable quantitiesin soils and manures.
s()lants. :‘ire unable to make use ot the pure nitrogen of the air, though
b 1me’ It not all, absorb a very little combined nitrogen from the atmos-
ﬁ‘oere. By far the largest part of the nitrogen of plants is absorbed
'dbll: the soil throug}l the 1-09t§. Frpm phe facts t‘ha:t nitrogen is avail-
cag] to plants ounly in certain covmbma.tu,us, t.hat; it is slow to form and
ang y _lea.ves these dom[)(?uuds, that it readily esc.ap‘es from manures
com Soils into the air, and is leached away by water, 1t‘|s one of the most
Dlanr:lsonly deficient and-hence the most costly ingredients of the food of
It z(l)le‘fniueral matter or ash of plants is derived entirely from the soil.
iro n§1§‘ts of several ingredients, known as potash, soda, lime, maguesia,

b, silica, sulphurie acid, phosphorie acid, and chloriue.

Tssential ingredients of plant-food.

802, The results of a vast amount of this sort of experimenting prove

]t)t]l;b :lho agricqltgrul plant can attain full growth without a s.uﬁi'cient sup-

LO,rio rough its roots, from the soil, of potash, lime, magnesia, iron, plos-

o acid, sulphuric acid, and some compound of nitrogen. Befudgs these,

o thne’ ﬂﬂfi perhaps silica, are sometiwmes, if not always, mdlspgnsg.

0ne’ o f:ﬁgh in very small proportions, to complete devteloputen.t. If any

ese essential ingredients be lacking the plant will suffer in growth
development,

Ezxhaustion of soil by various crops.

- 303, o,
8rowty

lﬂl‘ge e

ops take frow the soil, then, the materials needful for their
i and theso are rightly called plant-food.” Some soils yield
TOPS many yeurs in succession without manuring. They do this
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because they contain large stores of the ingredients of plant-food, a8
potash, lime, nitrogen, &c., and because these are furnished in available
forms, so that the plant can readily use them. As a rule, after cropping
for some time, the point is reached where the patural resupply of plant-
food is insufficient to produce large crops. In other words, in the
so-called *poor,” * worn-out,” or *exhausted” soils, the natural strength
is insufficient for profitable produection.

In order to know what fertilizers to use on such soils we must know
what ingredients of plant-food are deficient, and what manures will best
supply them. An idea of the essential ingredients of plant-food removed
from the soil in cropping may be obtained from the table below, which
is caleulated from the extensive tables of analyses of plants by Wolft,

Materials removed from the soil by various crops,

o (5]
- 0 & g
59 S 3 | &
Crops. £ 83 | o g | % g
~a 2 -1 8 , ,g =
& ~ ] = & z
RYE.

. Pounds.|Pounds. | Pounds.| Pounds. Pounds,| Pounds:
Grain, 25 bushols =1,400 pounds «..ceevevemevninanf 0.31 113 0.7 2.9 7.8 24.6
SUraw, 3,500 POUDNUS «veereererecaeneanenesnnsenneenns 3.8 3| 129 39| 213 14.0

; .
Ol nuc e nencnerancce croacneamreanarennnsens 41| 11| 129 6.8 351 32.6
el Erig et M P
OATS.
Grain, 30 bnshels = 960 pnunds ... 0.4 6.0 1.0 1.8 4.2 18.4
Straw, 2,000 pounds 2.6 3.8 .2 3.2 17.8 1=
T U T 30| 08| 82! 50| 20| 6
WHEAT. T
Grain, 20 bushols =1,200 Pounds .eveeervrerenvannns 0.1 9.5 0.7 2.4 6.4 25.0
Straw, 3,000 pounds 4 a3 6.6 8.1 3.3 1890 14.4
—
TOAl. ccaaeracarennasteanreramas cacensonenen 34| 161 8.8 57] 2.3 39.4
CORN.
Grain, 50 basholg = 2,800 ponnds . -eeeeeeeneneenenn. 06| 165 0.8] 56| 104] 448
Statks, 6,500 POURAS «eevtraerseestanroooccsannnanes 7.8| 315| 2.0{ 169| 624 31.%
———
b LT P ceaeenenes 84| 5L0| 26.8| 25| rs8| 60
=
HAY, .
Mixed grasses, 1§ tons = 3,000 ponnds. .............. 1.2 123 o8 9.0| 39.¢ 46/~5
POTATOES.
Tubers, 150 bushels =1,000 pounds.....cceceeen..... 5.4 1.44 1.8 3.6 51 fﬂ
TOBACCO.
Leaves, 1,800 pounds (1,260 pounds dry) 14 751 1 17 71 49
Stalks, 1,100 pounds, ATy vveeeeues 3 15 15 2 47 &
T T 17 25| 8 ¥ | n8 2

Large quantities of silica, and small quantities of soda, chlorine, and
iron, are also removed from the soil by every crop. Iron is necessary t0
the growth of all agricultural plants, but in very minute quantity. I8
many cases 8221l amounts of chlorine seem to be requisite, Silica, |
needed at all, which is quite doubtful, is required only in extremely



HISTORY OF THE AMERICAN MENHADEN. 2338

Iinute proportions. Soda does not appear to be an essential ingredient
of plant food. In so far as theso latter are essential ingredients of plant
fooq, they are furnished in abundaunce by every ordinary soil.

Ingredients most commonly lacking in worn-out soils, and hence most im-
portant in fertilizers ; nitrogen, phosphoric acid, gnd potash.

304. For our present purposes, then, we have to- consider only the
Potagh, lime, magnesia, sulphuric acid, and nitrogen. Of this list the
n.“?gnesia is commonly, though not always, supplied in sufficient quau-
tities in even “ worn-out ” soils. Sometimes its presence in fertilizers
lay be of considerable importance to erops. Sulpluric acid and lime
e more often deficient, and henco one reason of the good effect so often
Observed from the application of lime and plaster.

The remaining substances, the nitrogen, phosphoric acid, and potash,
e the most important ingredients of our common commercial fertilizers,

€cause of both their scarcity in the soil and their high cost. It isin
su?mying these that fish guano, phosphates, and bone manures are
Chiefly yseful,

.IU brief, then, in order that crops may grow, they must have at their
ilsl)osal an adequate supply, in available forms, of esch one of a certain
s;’t Of: essential ingredients of their food. Soils differ in respect to their
o 'Dblies of these food ingredients. The crop cannot rise above the level
is the) lowest ingredient in the food supply. The chief use of fertilizers

to £ill up the gaps.

Pring: .
Tnciples to be observed in the manufacture and purchase of fertilizers.

011325' Th_e cardinal principle to be observed by the farwmer in the pur-
@ of fertilizers is, to—
elect those which Surnish, itn the best form and at the lowest cost, the
redients of plant-food that Lis crops need and his soil fuils to supply.
® principle that should guide the manufacturer should be, to—
Conomize all available materiuls in his manufucture so as to furnish the
:‘“bl.“ fngredie1zts in the best forms in products of high-grade and uniform
Dosition, and at the fuirest practicable rates.
Tare :n(llnosb important ingredients of our fertilizers, because the m‘ost
ar costly, are nitrogen, phosphoric acid, and potash. The two first
© most important. These are supplied in large proportious in fish,

'l:ng

Yal
Con

C"mPOSition, character, costs, and uses of fertilizers in general,

30c. It will be to our purpose, then, to note briefly :
liz'.g lelle colpposition of someo of our more important commercial forti-
ten andatemals, particularly those which, like fish manures, contain nitro-
Dhosphoric acid ; in other words, the analyses of these ferti-

lizerg
f)

27 ] .
entg inh:h%mparabwe costs and values of the active fertilizing ingredi.
’ "Y1€86 articles ; or, in other words, the commercial valuations.
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3. The forms-of combination in which the valuable ingredients occur,
and their cousequent agricultural values.

4. Some of the ways in which the fertilizers may be improved, and
their values increased.

In the consideration of these topics, which must be brief, some data
will be used which may be found in more detail in previous articles
and reports by the writer., *

Explanations of chemical terms used in fertilizer analyses.

307. The following explanations of terms used in fertilizer analyses
will be of use to those not familiar with such subjects :

MorsturE.—All fertilizers contain more or less water, whieh, of
course, has no commercial value, and serves to make them heavier and
relatively poorer in valuable ingredients. In the analysis, that which i8
removed by beating to 2120 Fabrenheit (or, in some cases, to a sowme-
what higher temperature) is designated as moisture. By subject"mg
the dried material to a higher temperature, the organic and volatile mat-
ters are driven off, and the ash remains. By treating this ash with
strong acids, all thatis of any value is dissolved.

SAND AND INSOLUBLE MATTERS.—The residue, which resists the
action of both fire and strong acids, consists of silica and other mineral
matters. These possess no fertiliziug value, and are classified as saud
&e.

NITROGEN. AMMONIA.—In our ordinary fertilizers much or all of the
nitrogén exists in unavailable forms. By more or less rapid alterations,
by decay or otherwise, which take place in the soil, these are changed t0
other compounds, which the plant can readily use as food. Of these lat-
ter, nitric acid, which contains nitrogen combined with nxygen, isone;
ammonia, which consists of nitrogen and hydrogen, and is represented
by the chemical formula NH,, is another. Tourteen parts by weight of
nitrogen unite with 3 parts of hydrogen to form 17 parts of ammonia.
Aceordingly, 14 parts of nitrogen are said to be equivalent to 17 of aw-
monia, or what is the same thing, 100 parts of nitrogeu are reckoned a8
equivalent to 121 parts of ammonia. In pure sulphate of ammonia all
the nitrogen isin the form of ammonia. In Peruvian guano some of tho
nitrogen exists as ammonia also, In our other ordinary fertilizers there
islittle or no ammonia. The very common practice of reckoning nitrogen
as ammonia in fertilizers which do not contain it in this form is incorrect
misleading, and therefore wrong, and ought: to be abolished.

Ammounia combined with sulphuric acid forms sulpbate of ammo-
nig; nitric acid combined with soda forms nitrate of soda.

PoosrHoRIC ACID: SOLUBLE, REVERTED, AND INSOLUBLE.— BY
phosphoric acid is understood the compound of phosphorus and oxyge?
which is represented by the chemical formula P,0s, or POs. This, com
bined with lime, forms phosphate of lime. The phosphate of lime Whlch

* Bee pnrmul.nly report of Conn, Agl, Expt. Station in Report of Conu. Board of
Agricalture for 1676,
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Oceurs in bones, and in South Carolina.gud other fossil and miheral
Phosphates, contains 3 parts of lime to 1 of phosphoric acid. This
18 often called Lone phosphate, and is insoluble in water. When the
One phosphate is treated with sulphurie acid, the latter takes part of
the lime to itself, forming sulphate of lime, and leaves the phosphoric
acid in the form of a superphosphate. This last is soluble in water, is
Wore readily diffused through the soil, and when used as a fertilizer
an be taken up by the plant at ouce, while the bone phosphate is
Slowly available as plant food, Phosphoric acid which has been ren-
€red soluble often enters into other forms of combination, with lime,
allllniniz:m, &c., which, though insoluble in water, are solable in citrate of
3Mwmonia, The terms “reverted,” “reduced,” and “precipitated” are
applied to 1t when in this form. The raverted phosphoric acid ranks in
§°1Dbility, in capability of diffusion through the soil, and consequently
n Value, between the soluble and insoluble. The soluble and reverted
are Sowetimes classed together as available phosphoric acid. .
In some analyses the percentage of phosphoric acid is not stated sep-
arately, that of “bone phosphate of lime” being given in its stead.
Olnetimes the expression “ soluble bone phosphate of lime?” is met
With, Which is certainly a misnomer. One hundred parts by weight of
phoSDhoric acid unite with about 118 parts of lime to form 218 parts of
Ohe Phosphate ; 100 parts or pounds of phosphoric acid are said, there-
ore, to be equivalent to 218 parts of bone phospbate. Ilay especial
Stress on this point, because those not familiar with'chemist_ry are apt
0 be deceived in comparing analyses in some of which the term phos-
oTic acid and in others the term boue phosphate is used. It would
© wore accurate and clear, and in every way better, to discard the term
Ous Phosphate of lime in analyses of fertilizers, and speak only of
98phorie acid. :
0x .OTASHa OR POTASSA, is the compound of the metal potassinm with
Th)'geu’ which is represented by the chemical formula K;0 or KO,
iuls’ Combined with sulphuric acid, forms sulphate of potash. .Potas-‘
Dotm and chlorine together form chloride of potassium, or ¢ muriate of
8h,” ag it is called by dealers.
S the analyses and the valuations of the fertilizers to be discugsed
® given most coucisely and clearly together in tables, explanations
€ latter subject way properly be given here.

Cap
of ty

Valuations of commercial fertilizers.

frfé)ﬁ' The agricultural value of a fertilizer, the gftin whigh .Will r'esu‘lb
lin, 1tsuse ip g given case, is subject to such varymg (?ondltlons of 301!,
ma :ate: culture, and crop, as to preclude the poss@nhby of e;z}icc esti-
the s;sa ke commercial value, being dopendent upon its composition and

Tt iste of the market, admic.s of morfa nearly corre.ct calculation, .
Bting tcustouw.ry to make cstimates ot. the commercial values by attrib-
_ 0 each of the important ingredients a certain value per pound;
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that is to say, each pound of, nitrogen, phosphoric acid, and potash is
rated at a certain price, aud the value of a ton of the fertilizer calcu-
lated on this basis, just as a grocer would make out a bill for a lot of
tea, coffee, sugar, by charging a certain price per pound for each, and
adding the products to make the amount of the bill. It will be remein-
bered that each per cent. or pound in 100 pounds will be equal to 20
pounds in a ton of 2,000 pounds.

Here, for instance, is an analysis and valuation by Professor Goess-

mann:
Fish guano.

Per cent:

Moisture at 1009-110° Cuevvervnvennvensvnnns Creeeertiaeerieeiee reeraes e 17.50
OrgaADIC MALOT . o et aecce caaccs coss cecs cennsasacssanansaccensasosancnessees 5320
Ath CODSLIEIENES oo n e e iaieas caonieaa cecare ccce crae reccceanemaan e ae s 29: 30
Phosphoric acid in 88h.cecceiaeiae ceaeccoianncacacirectancceceracecnnennane. .72
Nitrogen in 0rganic MALLEr «coo ceceiaccre caencacancaneeesecoraananasfaaneea. 06,46

Valuation per ton of 2,000 pounds :

154. 4 pounds of phosphoric acid, at 6 centsper pound ......eeeeeenvenrnenn.... §0.26
129. 2 pounds of nitrogen, at 25 conts Per POUNd .. ceeereceeeenvnneos camvnennna. 32,30
—

$41.56

The following statements are from the Connecticut experiment sta
tion report for 1876,

The statements and tables given in the other parts of this report will
sapply sufficient data for judging the values of nitrogen, phosphoric
acid, and potash in different forms in which tbey are most commouly
obtained iu the markets. The commercial value of a fertilizer of which
the analx sis is given may be calculated by the followmv rale:

1. Multiply the per cent. of each valuable ingredient by 20 to get tbe
number of pounds in a ton of 2,000 pounds, Maultiply the number (thus
found) of pounds of each ingredient by its assumed value per pound-
The sum of these products will be the estimated commercial value of 2
ton of the fertilizer. Or,

IL. Multiply the number of “ units” (per cent.) of each ingrediebt by
the assumed value per unit, and add the products, The sum will be
the estimated value per tou. '

What will be fair valuations will depend upon the material by whicl
they are furnished, theic market value at the time, the amounts pul™
chased, time of payment, distance from market, &e, For the commo?
superphosphates, bought in ton-lots for cash in our larger cities, the

following figures will not be far out of the way : .
Por pound. Per unit

BUEES {7 R 21 cents, §4 7
Phosphoric acid, s01uble.. oo ce oo cce i iiii it ciiiai et vere e e. .. 124 cents, 295
PhOSphoncacxd TOVEILEW ve v eaceccacctannncaeanneceannaess 9 conts, 180
Phosphoric acid, ins., from boues, meat or ﬁsh teceseeencaese O cents, 190
Phosplaric acid, ins., from bone-black.. R + I 113 : 1 1: X 100
Plosphoric acid, ins., from fossil and mineral phosphates...... .... 34 cents. e

It must be remembered, however, that the values thus calculated ﬂfe
not agricultural values,
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~ The following rates of valuation were adopted by Profossor Goess-
Tounn in 187475 and 1875-76; "

1674-"35. 1875-'16.
Perpound. Per pound.
Soluble PhOSPhOTIC 8CIA . - e e ee coeees vacean ae ance aeccs sasesn 16.25 cents. 12,5 cents.
BAUCO L. \. it o e et e e e e ean e 13 cents. 10 cents,
Insolyple phosphoric acid in mineral phosphates. co..ceee o.. 5§ ceuts, 4 cents.
N’fsoluble Phosphoric acid in bones, fish, and animal dust.... . 6 cents. G cents.
e ST 30 cents. 25 cents.
0tassium oxide in MUTIALO <vvuee oeee e vvneeennaaeeenen. 8 conts. 6 conts.
Otas8ium oxide in SUIPLALE. - oo ememnn tmonen cececmas oo 8 conts. 8 cents.

Professor Johnson, in the report of the Connecticut station for 1877,
8ays as follows : ‘
“The following are the trade-values or cost in market, per pound, of
the ordinarily occurring forms of nitrogen, phosphoric acid, and potash,
a8 Tecently found in the New York and New England markets :

Nitr . Cents per ponud,
'itrogeu in ammonin 80 DIETALES .cve coee cevine tceegamre e ia e neaae e R4
Ygen in Peruvian guano, fine steamed bone, dried and fine-ground blood,
Nir S8 8DA 8B e e soemns eeremee conn aeeneces seee ammnnaeneceemnneeceeene 20
Nit:ggen .ill fine-ground bone, horn, and Wool AUBL .cer e neveenceceaearaaceccan.. 18
OSgED in coarse bone, horn shavings, and fish 8CPAP --eeereeeeccennceiieeenn 15
o 07iC 20id 801UbIO 1B WAHRT ... e o erer cuumcs e see cesne emn eeees 12
usph(’r}c acid ‘reverted’ and in Peruvian guano.. cceocceeeecracnnnons caceaes 9
ogph"“‘c acid, insolublo, in fine bone and fish GUANO..ceeeerereemneer cocnrnsaee 7
°sph°rf0 acid, insoluble, in coarse bone, bone ash,and bone-black....c..c ... 5
By f orie neid, insoluble, in fine ground rock phospbate...... deeetocns e 3t
otas 10 high-grade sulphate. ceeeee ceenne cervss cevnns onnuse 9
otacy, | KADIt 28 8UIPDALE «.enetimicin veet e aee e e cer e ane enne e 7+
s 9

!N muriate or potassium chloride

th: ihesﬁ ‘ estimated values’ are not fixed, but vary with the state of
exqe tal‘ket, and are from time to time subject to revision. They are not
to the cent or its fractions, because the same article sells cheaper
. Commereial or manufacturing centers than in country towns, cheaper
area;;ige lots than in smnall, cheaper for cash than on time. These values
Seryg tgh en({"gh to do no injustice to the dealer, and qccurate enough to
Poupgq s © object of the consumer, * * * The ‘estimated values per
Oessiy In the above schedule are similar to those employed by Dr.
.180n and Professor Atwater in their receunt reports.”
beg 'S method of estimating the commercial values of fertilizers has
On.g bracticed and has its uses, particularly as a forcible means of
Wting fl'auds, and'as the first step in the process of educating farm-
¢ manufacturers, People who are not familiar with chewmieal
fertilizzud(zl‘smnd dollars and cents, and are.muc_h more impressed b)t a
eontainirs ‘aua]yzing” $30 per ton when the price ‘1s 845, tl}un by its
hayq thlgv‘;my 8ix per cent. of soluble phosphoric acid when it ought to
Tegt, 0530 Caleulations are, however, open to serious objections, with the
8Use they not only differ very widely from the agricultural

ugyy
or,
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values, but also in many cases decidedly misrepresent the commercial
values. It is on this account that they have so generally fallen int0
disuse or been discarded iu England and Germauy.

For the present purpose, another method, which has been proposPd
in the Connecticut station reports, is more fitting. It consists in com-
paring the different materials by the costs of the ingredients per pound.*

So weighty a matter as this demands full consideration. I therefore
give here a, table, in which are stated the composition and prevailing
market-price per ton, a considerable number of the more important con*
mercial fertilizers in our markets, and the costs per pound of ihe
nitrogen, phosphoric aecid, and potash in each at the prices named-
Those designated by Arabic numerals were analyzed under the writer’s
direction. The others are taken from dealers’ price-lists. Where seversl
prices are given for the same article, the lower ones apply to smaller
and the higher to larger lots.

*See Appendix for details of method of these calculations and for tables of analy*
ses of o number_ of commercial fertilizers,
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Of the above figures it may be remarked :

1. The articles are of .the higher grades. The poorer articles with
which the markets are infested are not taken into account. The nitrog-
enous superphosphates, for instance, were among the best of about
fifty samples from which the selections were made.

2, The costs of the ingredients vary widely in the different articles.
This is illustrated by the following figures, which represent average
market-rates:

Costs per pound in cents.

Feortilizers.* Thosphoric acid.
Nitrogen. Potash.
Soluble. Total.

Nitrate of 80d8.c.cevmneiiiiiiicieiieiaiiieaaaana. 29 to2
Sulphate of ammonia . .

Dried blood
Superphosphates....
Potash salts, sulphat
Potash salts, muriates
Stauglhter-bouse refuso. to 20
Bonomanures, best. «oooueiiiiiiiaianiiaeriaaeiann.. 10 to 1
Bonemanures, medinm .. c.oooiniiiiiiienan.. 14 tolG |....
Bove manures, inferior . ...oocoiiii oo ... 13 to2d

Nitrogenous superphospliatos, best. coeeenveeun. [ 18 to 2l 11t0123 |ceeeen..o... ..
Nitrogenous superphosphates, medinm ... ......... 24 to 98 140 16 5 to 8
Nitrogenous superphosphates, inferior............... 30 to 40 18 to 24 6 to12
Peruvian guanos. ......oooveii it 17 to2t 10012 (ceeeen ...
Dry ﬁmuml {ish guano 18 t0R [eeeacnnnnnn

Dry fish-serap .... 4 10 tod5 heeeiilo...

Half-dry fish-scrap-- feetiecteccecirerearetianeen 20703 N P

Relative valucs of different fertilizers—Fish and Peruvian guanos.

309. From these figures, which represent a somewhat extensive and
thorough survey of the nortbern and eastern fertilizer markets, it appears
that, taking into account composition and price, fish manures furnish
the active manurial ingredients, nitrogen and phosphoric acid, at lower
rates than any other commercial fertilizers except bone manures, Dut
in bone, the fertilizing ingredients act more slowly. Taking the form
of combination, the availability, into account, the nitrogen and phospho-
rie acid in bone can rival those of fish, only when they are wanted for
slow and long-continued use, as in ¢ seeding down?” with grass.

Next in order of cheapuess come Peruvian guanos. In fairness, how-
ever, these ought to be compared only with the dried and finely pulverized
fish guanos. Indeed, a pound of nitrogen or phosphoric acid is doubtless
worth on the average considerably more, agriculturally, in Peruvian gu-
ano than in even the driest and finest fish.

* As was remarked, tho nitrogenous superphosphiates in the table preceding this wero tho best of
somo fifty samples of & large number of Lrands analyzed at this place. In thatlist, and in those {n tho
appendix, can bo seen the data upon which tho abovo figures aro bascd. The analyses from which tho
tables are made up were made under thoe direction of the writer, into whose hands not far from threo
hundred saviples of the commercial fertilizers in the oston, Now York, Philadelphia, and Baltimoro
markets have lately come for examination, Fraudulent articles aro vxcluded from the computation.
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. This leads us to consider the values of nitrogen and phosphorie acid
0 different forms of combination. In general, it may be said that nitro-
8en is in its most readily available forms in sulphate of ammonia and ni-
trate of soda; that it becomes quickly useful to the plant in Peravian
§uano, more slowly so in fish, dried blood, and meat scraps, and is very
°0g in becoming available in leather scraps, hoof and horn shavings,
ir, and the like, Soluble phosphoric acid is ready for use at once.
® insoluble phosphoric acid of fish guano, weat, and finely steamed
Oes, acts more or less quickly, but in coarse piecoes of bone and in
~ne black its action is very slow. In the South Carolina, Nevassa,
"%0ada, and other mineral and fossil phosphates, it is of comparatively
littlg value, 4
he bitrogen and phosphoric acid in coarse fish scraps are less valua-
ble than in fine dry fish, for two reasons : they are more bulky to trans-
Port apq apply, and are less available to plants when applied. .
In 100 pounds of dry gnano, there will be say, 10-15 pounds of water,
lle 100 pounds of half-dry scrap will contain 40-50 pounds of water.
© get 100 pounds of dry matter will require on the average, say, 112
Poungg of guano and 180 pounds of the half-dry scrap.
t Agaiu, the finely ground fish distributed evenly and thoroughly
hro“gh the soil, is readily decomposed, and thus conveyed where the
A*8est number of roots may have access to it and its waterials will be
Pvailaplg to the roots when they find it. But the coarse scrap cannot
338 well distributed either when it is applied or by natural agencies
er“’ard, less roots will get at it, and when they do find it they will not
® able 1o use it as well as they could the more finely ground and better
t@comp(,sed guano. Less of the coarse scrap will enure to the benefit f’f
I8t crop ; and of that which is left over, the phosphoric acid will
Wain ip the soil for subsequent erops, buf, more or less of the nitro-
8en wil i the process of decomposition be set free and escape into the
i "1 9F bo leached away by soil-waters beyond the reach of plants, or fixed
Yavailable combinations in the soil and thus lost to vegetation,
Viag 8reat deal has been said about the relative values of .ﬁsh aud Peru-
8uUano. The following table gives the resultsof experiments bearing
slf ol thig point. . The experiments were made upon twenty different beet-
We&;ar, farms in and about Germany. The general plan and the details
Un(]e the same for all. They were carried on by intelligent farm(?rs,
at Serl th? guidance of Dr. Grouven, director of the experlm(?nt station
thala “miinde in Prussia. The figures represent the value in German
accoers of the increase in yield over unmanured plots, taking into
ﬂuriunt 0ot ouly the increase of the manured crop, but the after effect
18 two Succeeding years, The fish guano was the Norwegian,

3
aft
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which has more nitrogen and much more phosphoric acid than our fish
guanos.

Gain overupmanured plots, in thaler,
per morgen.
[
1|62 | 1863 | ised | ¢ %
© ¢ _g
5% | 532 | &%2 (8 | & | §
(Y] & s @ M= IS g
. % £ag | 28& | O 8 d
Manuring per Prussian morgen. & 2Em B 3 " El
So €al | 492 | £§ & £
T ca'y %5% w8 &
L8 28g afg 8 & g
g - 22| ¥ | 5§ 8 ‘3
” o ] o~
&, E ] n4d b e} o
= -850 283 &5 = 2
a 5.8 > S b S I H
B j=1:-0e Bl & @
o Av Q -]
Sd 8w Ay . g e ]
hos 22g aga 3 ° §
Bt -
5 .g g g k-1 & E] E 4 o
] Z 2 & [&] 5]
——/v
' Thaler. | Thaler. | Thaler. | Thaler.} Thaler. | Thaler
1.8 owt. Peruvian guano 127 2.9 3.9 10.5 7% | 12.0
32 ewt. Peruvian gunno 17.8 4.1 4.0 25.9 15 10.9
6.4 cwt. Peruvian gouano 23.6 7.7 7.9 30.4 30 9.4
4 cwt. suporphosphate 8.8 1.3 7.8 17.9 8¢ 9.2
6 owt, superphosphate. . . 9.7 2.4 10.1 2.9 13 9.3
8 cwt, superphosphate. .. 10.6 1.3 8.9 20.8 173 3.5
" 3 cwt. fish guano ... .7 0.3 .5 10.5 9 1.5
6 cwt, ish guano ... 1.1 © 12 3.0 13.3 18 | =21
14 cwt. nitrute of soda. 8.7 0.7 0 9.4 8 1.4
3 ewt. nitrate of soda.. 14.2 13 0 5.5 | 16 |05
J

The German thaler = 72 cents gold, nearly.
The German owt. or centuer = 111 pounds, nearly.
The German morgen = § acre, nearly.

Comparing the plots which had 3 ewt. each of fish and Peruvian guan?
it is to be observed that—

1. The Peruvian guano cost nearly twice as much as the fish guan®
2. The gain from the Peruvian guano, over and above the cost, W8
six times as much as that from the fish. , A
These results are remarkably favorable for the Peruvian guano. put
it is to be noted that these experiments were on two crops of sugar-beet®
with one of grain between. With other crops the results might have
been very different. -

Stoeckhardt, who has given as much attention to this matter as ﬂ“}.’
one, infers, from a large number of fi2ld experiments made upder h¥
direction, that the fish guano is very nearly as effective as Peruvian. - -

Aside from its content of potash, of which fish has as good as non®
the greater value of Peruvian guano, which is a fish product, muast t_)@
due in the main to the fact that, as the result of the changes effected 1%
its passage through the bird and subsequently, the ingredients have f’n'
tered into new, simpler, and more available forms of combination, Taki?
into account composition, quality, and price, the cheapest fertilizers
the market are Peruvian guanos; next to these come fish manures.
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Ways of improving fish manures.—Fermentation.

. 310. The advantage of these changes in the composition of fertilizers
18 much better appreciated in Eufope than here. Several ways are recom-
Mended to brin g them about. One of these is by fermentation.

The increasing importance of fish and bone manures in German
Agriculture has led Dr. Pagel, of the experiment station at Halle, to
ulld‘ertakes a series of experimentsto gain light upon the best meansof pre-
Paring these for use. He recommends very strongly the plan of ferment-
g them with urine: “ The method of fermentation furnishes a most
ex_c‘{“enn meauns for transforming the nitrogen in manures of organic
OMgin, which is insoluble and slow in its action, into more soluble and
consequently more active forms. It is hence peculiarly applicable to
ogmm}&bone and fish guano.” He recommends to add about 30 quarts

drine to 100 pounds of bone or guano, and cover the heap with plaster
uiypsuﬂl) or earth to prevent the escape of ammonia. If this is properly
1 0(‘)’;’: wthe mass. will ferment, and the temperature rise to a little above
sho Fahr. The completion of the process, for which three or four weeks
Ilealrllld Suffice, is indicated by the cooling of the heap. Pagel foun'd
Proces; sone~half the nitrogen of fish to be made soluble in water by this

Composting fish fertilizers.

e311_ Another excellent method of utilizing fish is by composting.
of 3 explain this in no better way ‘than by referring to the experience

0‘3181 of the most intelligent and successful farmers in our State, Mr.
oy

Pro 0 lately called upon me to inquire about this subject. Mr. D.’s

st ® was simply how to get fertilizing materials for his soil in the
« And cheapest manuner. He proposed this question :

ferti]iunderstand. that the superphosphate manufacturers make their
to mafers of fish serap and phosphates, treating thefn with oil of vitriol
(:com(?.t],le phosphorie acid and nitrogen more available, Now can’t I
o6 Plish the same by composting in my barn.cellar? I understand
beforeetlﬁents must go out of their original combinations it‘]tO others
Manyg, ey can become useful to my plants, and that the acid and the
ton, Cturing help this change along. I can get fish scrap for 817 per
Dot 1, y n I ot bring this change about in a compost-heap, and will it

great saving to me %"

&t sae answer wag plain : ¢ Fish scrap at $17 per ton will bring nitrogen

m°’1iated seuts and phosphoric acid at & cents per pound. In “am. -
Superphosphates, you will pay from 20 to 30 cents or more

Der
OI?ound for nitrogen, and from 8 to 20 cents per pound for your phos-
Tle aciq » !

14
0 I.nee(l a phosphate with the scrap ; if 8o, will bone be as good

I can get ground bone from a glue factory at $30 per.

&
h
€ bone gt that price will give phosphoric acid at say 5 cents and
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nitrogen at 10 cents per pound. If rightly composted the ingredients
will become available speedily and surely. TFor most soils and crops
the increased proportion of phosphoric acid which the bone would add
would be very advantageous.”

“ I am persuaded that my soil wants potash. Should that be put in
the compost; and, if so, what is the cheapest way to get it

“Jf you can get fresh ashes cheap they will do very well. If not,
the *muriate of potasb, which contains 50 per cent. ‘actnal potash,
and can be bought in the larger markets at $45 or less per tou, will be
best. DBut the ashes bave the advantage over the potash-salt that they
supply all the ingredients of plant food but nitrogen, and further, by
virtue of their large amount of lime and alkalies, they aid the decompo-
sition of the matiers in the compost very materially. In absence of
ashes, litne will serve an excellent purpose.”

Mr. D. explained his proposed method of composting, which con-
sisted of mixing muck and mellow earth with the fish, bone, potash:
salts, and lime, in alternate layers, in heaps where the urine from the
stables would be caught and absorbed. From previous experience b
believed that he could secure a moderately rapid fermentation which
would keep the heap warm, but not too hot, and after a reasonable timeé
have gone so far as to decompose the fragments of fish and bone and
leave the whole heap in-a well-rotted and uniform condition. I coul
only say that this seemed to me an extremely rational, sensible, and
profitable way of making manure. And Icannot answer the numerot8

" questions I receive about the best way of composting fish for manur®
any better than by giving the conversation with Mr. D. substantiallf
as I recall it. .

Improvin}; Jish for manure by feeding it to stock.

312. The most rational method of utilizing fish for manure, and the
one which it seems to me must prove by far the most profitable way ¢
economiziug our waste fish products, is by feeding them to stock.

European farmers have learned in their practice what science bas 9?’
plained in theory, that just as the most reliable and useful manure 18
that produced in the stable and barn- -yard, so this manure can be vastl!
improved by foods rich in nitrogen. English, I'rench, and®Germ?®
farmers have found the feeding of oil cake and meal so proﬁmble thd
manufacturers, entirely unable to meet the demand from the ho®
supply, ransack the markets of Russia, India, and the United States ¢
‘obtain it. Our linseed and cotton-seed products are in great dema”
for foreign export. After our oil manufacturers have pressed ¢
‘the oil, whose value is well enough understood in the commerical wof
to keep it at home, the press cake, whose worth our farmers have o o8
yet learned, is seut abroad to enrich the cattle food, manure, and Purs
of foreign farmers who know what it is good for and how to us®

b
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What gives the value to these waste products is chiefly their nitrogen
¢ompounds.

Of late the importance of animal wastes, flesh, meal, dried blood, and
fish bas come to be understood, and a good many accurate experitments
have been made to test their digestibility, their nutritive value, and
that of the manure produced fromn them. This will be explained in
the following section, paragraphs 314-325. I will here only refer in few
words to the results of a late series of experiments by Wildt, at Proskau,
and by Kellner, at Hohenheim, with Norwegian fish guano fed to sheep.

t appears that sheep digest the most of the nitrogenous material of the
?@Sh, and a large part of that of the bone. What is not stored away
!0 the body of the animal is excreted as urea, one of the most valuable

or.ms of nitrogen for plant food. Only a small part of the phosphoric
ACld iy Qigested, but the remainder is left in a very finely divided form,
324 hence much better for a manure. Kellner discusses the various
Methogs employed for making the ingredients of fish more available
9T manure, Treatment with acid and caustic alkalies is unsatisfactory.

‘Crmentation with urine is much better ; but the most convenient and
‘p_mﬁtable way he concludes to be that of passing it through the diges-

V8 organs of domestic animals.

Practical conclusions.

’ th313° One very great obstacle to the profit from using fish as manure is
® fact that it contains only nitrogen, phosphoric acid, and lime, and
93 not supply the other soil ingredients of plant-food. Where potash is
anted the fish caunot suffice. Illustrations of this are only too abun-
At T have only to look out of the window where I write to see in the
Stance g farm whose proprietor, some time ago, applied fish to one of
'8 fleldy a the rate of nearly a ton to the acre, hoping to obtain a
(?a()i?d Crop of hay. In spite of this heavy and costly dressing the grass
enned. At; my suggestion he tried a series of experiments with differ-
saltsfertnlizers to test the deficiencies of his soil. Wherever potash
result‘vem used the crop was good ; without potash it failed. The best
S Wwere obtained with a ¢ complete ” fertilizer, containing nitrogen,
Sphoric acid, and potash, such as could be made from fish and pot-
et;&]ts' The recognition of facts like this often makes the difference
éen gooqd profit and ruinous failure in farming.
HUree large amount of nitrogen in fish makes it a ‘stimulating” ma-
‘thus.t I‘t helps crops to get more of the food contained in the soil, and
com 10- ‘exhaust” the immediately available supp]y. TFarmers often
theyDtinn that fish, like Pefuvian guauo, wears out then.r land. 1n Maine
o talk of land that has been ¢ herringed to do.za-th." In Connecticut
are usen 8ee grasses leaving and sorrel‘ coming in after such fertilizers
aftey ced.. Some good farmers say then‘: soil ge'ts hard and ¢ caked?”
any Otinuous uge of fish. The remedies are, tillage and use of other
708, ashes, lime, potash salts, bone, yard manure, muek, and 8o on.
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The nitrogen in fish makes it particularly good for grass and grain,
but excess is apt to make grain “run to stalk ” and lodge, and may in-
jure or even kLill any crop for which it is used. '

Besides grain and grass crops, fish does well for corn, potatoes, garden
vegetables, etc. It promotes the growth of tobacco, but is thought by
many farmers to injure the quality of the leaf.

The fine, dry fish-guano with little oil is the best. The coarse, web
serap is inconvenient to handle, and canvot be well diffused through tbe
soil. Concentrated fertilizers ought to be thoroughly mixed with the
soil 80 as to be accessible to the largest number of roots and injure noné.
Neglect to observe this causes immense waste of fertilizing materials
and loss of crops. If the coarse scrap is to be used it is best to com-
post it. The lumps are thus divided, the material decomposed and
changed to more available forms, its value for plant-food increased, and
it can be applied so as to secure the greatest benefit with the least
waste.

Fermentation with urine, as described above, improves fish greatly.

The best method of all for getting fish into forms most fit for plant:
food is to feed it to stock. This brings a two-fold advantage: it sup
plies the pitrogen (protein albuminocids) that poor foods, such as straw,
cornstalks, and poor hay lack, and makes excellent fodder from cheap
materials, while the nitrogen and phosphoric acid that are not used ab
the greatest possible profit to make flesh and bone are left in the ma-
nure in mnch better form for plant-food than they were in the fish.

There is great need of improvement in the manufacture of fish ma-
nures. What is wanted is a fine, dry product with as little ballast of
water and oil and as mucl nitrogen as possible.

The chief obstacle to the better econowmiziug of fish in agricalture i8
lack of information as to tho best ways of making and using the prod-
ucts. To get this, careful scientific research and close practical obser
vation are indispensable. Investigations in the laboratory and exper”
iments in the field combined will bring the needed knowledge, gud it
will be worth a hundred times tho cost. :

52, TIsH AS FOOD FOR DOMESTIC ANIMALS.

Principles of animal nutrition—~European experiments.

314. Undoubtedly the manure problem is the most important that th0
agriculture of our older States has to solve. The next weightiest is tb€
food question, how to best economize and improve our fodder materials:
Inside this the most importaut special problem is bow to obtain foodS
rich in nitrogen. Our feeding materials, taking them together, lack
nitrogen. In consequence, our animals are insufficiently fed and fail t0
got the full benefit of the food they do have. The result is under
production of meat, dairy products, and work, and in turn poor manuré
and poor crops. Xuropean farmers have passed through this costly
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&nd bitter expericnce ahead of us, and have learned the cause and the
Cure. Necessity has driven them to study these problems in ways of
Whose cost, extent, and beneficent results we on this side of the water
have ag yet only a faint conception, Hundreds, we might almost say
thOusands, of feeding experiments have been made with horses, oxen,
COWs, sheep, goats, swine, and other animals. Some of the ablest
Chemists and physiologists in Europe are devoting their lives to these
SDeFial investigations. Governments, universities, agricultural schools,
s°Cleties:', and private individuals are giving money by hundreds of
thOu.sa.nds of dollars for the work. In the last ten or fifteen years in-
Vestigation has been especially active. In twenty agricultural experi-
(Iiint stations, aud in a large number of laboratories of universities and
er schools, the studies are being carried on to-day, and already
osﬁnite knowledge has been obtained which many thousands of farmers
the other side of the Atlantic are nsing to their profit, is beginning
O ¢ome to us and will, with what must be added by our own efforts,
Prove of jnestimable value to our agriculture,
be lessons our foreign brethren have learned so dearly are free to us
i“;‘f are wise enough to take and use them. Their substance is briefly
th;]:he advanced agriculture of the present day looks upon the farm or
are fﬁable as a sort of manufacturing establishment. Domestic animals
od ® machines, food in the form of hay, grain, root crops, commercial
Waterials, &c., are the raw materials, and meat, milk, wool, labor,
Drogeny the products.
D cattle-feeding, then, the important question is, how, with the foods
2nd or obtainable, to get'the most valuable product with the least

LV
tlay for raw material.

Feeg; .
¢ding for maintenance and production.—Ingredients of foods and their
Junctions, '

nosigiksuppose that I have in my stable a cow, standing idle and giving’
Ing oo She will require only food enough to supply the wastes result-
Pla'anism the changes that are continually taking place in her internal
her bodm’ from the continual building over and renewal of .all parts of
en, 1 J. A certain amount of food of a certain quality is necessary,
o YO Maintain her in good ¢ store” condition. This she will need to

hI;)lll(: :l €r own ” when nothing else is required of' her.
Tily 'Igppose‘ that I demand of my cow production, say in the form of
knows tl(:r this purpose she will needymore fog)d. And., as everybody
]arger’ © cow should have for the production of milk, not only a.
Deeg, qua“‘“?bf, but also different quality of food from that which is
It i, F Maintenance alone.

so’::st(?ad of milking tny cow, I wish to fat her for the butcher, I shall
if, instgu(;“’ production, but of still another sort, of fat and flesh. And
ad of a cow, I have an ox that is to be kept at work, yet another
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kind of production is required, muscular force. And I need not say that
for these different kinds of prodaction different kinds and amounts of
fodder are requisite.

In the light of modern experimental science the maintenance of the
animal and the production of weat, milk, heat, and force are not matter
of 80 much hay, grain, and roots, but of the gluten, sugar, starch, fat,
and so on, of which these are composed. ,

It has been already explained that animal and vegetable substances
are composed of water, organic matters, and ash.

The followiog is, for instance, what is found in 100 pounds of wheat

{grain):

Pounde
W BT oot iacnearvcecences soseeesanmassecansnnsnsscnnans sacans  aees emes 13.5

Organic substances : '
Gluten, fibrin, &c. (containing nitrogen) ....oc.ceoteeemnt comeet comcun anes 13.2
511100 PP . eeeaeoeeone e anae 1 59.5
BRI < .3 s g containing I oo
Gnm and other extractive matter..... et no nitrogen, j 4.7
Fiber (cellnlose) - c.ccooe ccoecemm taccme caer e ceen e 3.0
Fatty matters (containing Do Ditrogen) veveerveceetveecreiererrcnesanne 1.6
Minersl MALEOT (BBH) .vvuoe e en e e ae e e eeee e emee e seneemnnerenaeannennee 21
e
veee.. 100.0

0] Y AR

Corn, hay, potatoes, in fact vegetables generally, contain nearly the
same list of ingredients as wheat, but in different proportions, The
same is frone of animal foods. Meat and milk consist of similar ingre-
dients.

Tor our present purpose we have to consider only the organic substance
Now notice in the table above that there is a distinction between tw0:
classes of ingredients of this organic substance of wheat, The glate?
and fibrin contain nitrogen, while the sugar, starch, fiber, fat, &e., co?’
tain no nitrogen.

This distinction between the nitrogenous and non-nitrogenous food
ingredients is a fundamental one in economical cattle feeding.

Albumen, found pure in the white of an egg, is a representative of
several kinds of substaunees, which counsist chiefly of carbon, oxygel
hydrogen, and nitrogen. To these nitrogenous materials we apply th®
general name, albuminoids. The albuminoids are found in all animals
and plants. Muscle or lean meat, casein (curd) of milk, fibrin of bloods
gluten, albumen, and fibrin of plants, are examples. Clover, bead®
Dease, oil-cake, are rich in albuminoids. ]

Again, there are other animal and vegetable materials that (:0!15‘5"t
of carbon, oxygen, and hydrogen, simply. These are called carbobs”
drates and fats. Starch, sugar, gum, and cellulose or fiber are carboby”
drates. The oily and fatty matters of plants as well os butter, tallo™’
&o., are fats. Potatoes, sugar-beets, fodder-corn, and straw are rich 1
carbohydrates and poor in albuminoids.

The distinctions between the ingredieunts of the animal tissues and
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Products are similar. Lean meat or muscle and the casein (card) of
milk, like the albumen of the egg, are albuminoid substances and cop-
tain nitrogen. .The fat of the body and the fat (butter) in the milk, like
the oils and fats of plants, contain no nitrogen. '

_The ingredients of the body are built up from those of the food. The
Ditrogenous materials, muscle, connective tissue, skin, &c., are formed
from albuminoids. The carbohydrates and fats of the food, which have
10 nitrogen, cannot be transformed into nitrogenous tissues of the Lody.

Toform the fats, both the fats and albuminoids of the food contribute.
4 large part of the fat meat stored in the body and of the butter given
‘f)ﬁ' ;Vith the milk is made and must be made of the albuminocids of the
ood,

Just what work the carbohydrates do in the animal economy is not
et fully settled. They certainly cannot make flesh, and probably do
but Jigt)e at most to make fat. They act as fuel to keep up the animal

®at, and doubtless coutribute to the generation of muscular force.

U8t how much of the heat and force produced in the body comes from

€ consumption of albuminoids, how mueh from carbohydrates, and

OW much from fats is still an unsettled problem.

be animal has been compared {o a machine. It is, however, a
aching that must be kept running whether it produces anything or
not, A horse, or cow, or sheep needs food even at rest in the stall.
31‘“ Machine is peculiar also in that it is wearing out continually aud
Sory rapidly, and consumes its own material for both fuel and repairs.
© tissues of the body are all the while being used up and rebuilt.
cgnt»he Process of ‘using up, heat and force are produced. The animal
Stresumes food to make its flesh and fat and to give it warmth and
o 0gth, but it gets warmth and strength from the consumption of its

D flesh ang fat at the samo time.

mai::;v-to make up for the continued wasting away of tissues and to

‘ain the supply of heat, food is necessary. But for this purpose
ael ]tlme of albaminoids is required. Carbohydrates will serve for
With 0 keep tl}e body warm. The horse or sheep at rest will get on
in albconfpa.ratnfely little nitrogen. Maintenance fodder may be poor
kopt Uminoids if it furnish carbohydrates in plenty. Stock may be

0 the barn and even wintered on poor hay, cornstalks, and straw.
When production is required the case is very different. To make
uce({h:at the animal must have albuminoids, Fat meat may Pe pro-
largg ‘I‘Om the fat of the food, if there be enough, but pra%ctxcallya
(blll:telpmrb of the fat must come from albuwinoids. The casein and fat
ang g, ) of the milk likewise come from the atbuminoids of the food,
colt o ¥ Work also more or less of albuminoids are used. The growing

rlamb, the working horse or 0x, the milch cow and the fattening
OF 8Wine or steer must all have rich food and food rich in nitro-
'® nitrogenous ingredients, the albuminoids of the food, are
!Dportant constituents. They may take the place of the carbo-

ut

ean

€ep

8 gy
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bydrates and fats to considerable extent, but their peculiar work must
all be done by themselves, Such is the concurrent testimony of a vast
amount of cxperimenting.

Again, of the whole ration consumed only a portxon is digested and
used to supply the animals wants; the rest is voided as exerement, and
valuable only for manure. Itis 1mportant then, that as much should
be digested as possible. The value of the food will depend upon the
amount the apimal digests from it.

Economy in feeding requires, then, that the greatest amount of food
be digested, and that this digested material contain sufficient albumi-
noids,

An excessive proportion of albuminoids is, however, uneconomical:
The albuminoids are the costliest parts of the foods. No more should
be used than necessary.

Proper proportions of digestible albuminoids, carbohydrates, and fats
in the food are the chief requisites of economical feeding. :

Digestion of foods by animals, as tested by Luropean experiments.

316. The digestibility of different foods and food mixtures by difr
erent animals under varying circumstances has been tested by a very
large number of experiments in the German experiment stations, The
method consists in feeding animals with rations of known amount and
composition, carefully collecting, weighing, and analyzing the excre-
ments, the undigested portion, and subtracting the latter from the
former. The following examples will serve for illustration :

In the stables of the station at Weendo, under the direction of Pro-
fessor Heniieberg, two full-grown oxen were fed during one period of
about two weeks with oat straw, during another period with bean straw)
a third with clover hay, a fourth with meadow hay, and so on. During
some of these periods a small amount of bean meal was added. The
ration was at all times such as to keep the animals in fair and unifor®
condition. Careful weighings and analyses were made of fodder and
excrement, that is to say, of the total and the undigested materidl, and
from these the digestibility of the food was calculated. For instance
in one of the experiments of tbis series the ox consumed daily 169
pounds of meadow hay; or what is called here “English grasses.”

Conslsting of—
Organio dry]
There was contained in— BUDSLENCO. (4 11 0 min. Otheroarb®
oids.  |Crude fiber. bydratos:
—/
Lbs, Lbe. Lbg. " Lbe
16.9 pounde of meadow hay ceeueeereacereeceeaacrsane 14,27 2.12 3.80 6.43
Excrement from B8Me ... oerunees cceareemenanannans 6.33 .1 1.63 2.00
There wae thon digested . .......cceeeeeeeernenransns .04 1.35 217 4.43
—
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In another experiment the daily ration consisted of 17.87 pounds of
oat straw, and 1.82 pounds bean meal.

—
Cousisting of—
Orpganic dry
Thero was contalned ln— 8ubstanco: (4 1y, ypmiy. a :|0'berearbo.
oida,  (Crude fiber Ty ooy itos

17 Lbs. Lbs. Lbs. Lbs.
OF (]2U1d8 0F 0QLSERAT ecvevemeercrareeeeaneens 14.27 112 6.41 6,74
8 WaB QEORLON - ee e acncaareonaracsarecannnann 7.10 .58 3.64 2.68

The first digestion experimeuts were made some twenty years ago by
hneberg and Stohman, in the experiment station at Weende in Han-
Over, Tieir example hasbeen followed in other places. Four years ago
the Dumber of digestion experiments amounted to over one thousand,
they have Leen increasing rapidly in numbers every year since

®0. These experiments, each one of which has been couducted with
3 amoyng, of labor and exactness never equaled by a single experi.

;‘;enlt in this country, have led to many very interesting and weighty
8ultg,

What is essential to economy in feeding.—Albuminoids and carbohydrates.

317, The following are among the most important for our present

Dllrp()se: . :
18t, Poor foods, like marsh-hay, Iate.cut bay, straw, cornstalks, and

Vaa ) §0nt'ain good percentages of digestible material. Their low feeding

iu u'e 18 due, not to their lack of nutritive substance, but to its poverty

T Hrogen, © By adding to them concentrated foods rieh in nitrogen,

e Oil-cake, cotton-seed, bean and pea meal, or nitrogenous animal mat-

tortsfl Such as meat scrap and fish, rations are made equal in every respect

8 Dest grass, young-cut hay, or grain.

“Don. The digestion of foods, particularly qf ,mixed.ration's, depends
iges:-he broportions of its constituents. With too httle. nitrogen the
ars 100 i3 incomplete. Adding concentrated foods rich in nitrogen to

it, o foods promotes digestion. Excess of carbohydrates decreases

L l-eake, meat scrap, or fish added to poor hay or straw secures

e;nOSt complete digestion of the whole ration. - But if potatoes or

Coarg Sta'rfa'hy food are used in considerable quantity the less of the

® f00d will be digested.

Wel!-.;]e Is still another principle of great in?'po?tance to be noted.

Ureq 3nured plants are much richer in albuminoids tl}gn poorly man-

- Sountiful fertilizing not only increases the quantity of the crop
elf“"‘)"es its quality also. N

the pro (‘llrmer who keeps his land ip good condition get§ larger yields;
Utrigps UC8 contains more digestible substauce ‘for bis stock, and the

albypy; © ateria] ig richer in the most valuable ingredients of all, the

noidg .
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Composition and valuations of various food materials,—German tables.

318. Fuller details and tables illustrating the principles here presented,
may be found in a series of articles on science applied to farming, in
the “American Agriculturist” for 1874-'76, and in a lecture on ¢ The Re-
sults of Late European Experiments on the Feeding of Cattle,” in the
report of the Connecticut Board of Agriculture for 1874. A briefer
statement of the subject is given by Prof. S. W, Johnson in the reporb
of the Connecticut Agricultural Experiment Station for 1877, This
latter contains a table which is interesting as including, with Germai
analyses and valuations, some analyses of American products; with the.
rest, two samples of fish-scrap. The table is explained by Professor
Johnson as follows:

“The following table of the composition, content of digestible nutri-
tive ingredients, and mouey value of a few of the most important feed-
ing-stuffs, is taken from the German of Dr. Emil Wolff, of the Agricul-
tural Academy at Hohenheim, and represents the most recent and mosb
trustworthy knowledge on these subjects.* -

“The cowmposition of feeding-stuffs, as here stated, is the average
result of the nuinerous analyses that have been made within twenty-five
years, mostly in the German experiment stations.

“The quantities of digestible ingredients are partly derived from
actual feeding experiments and are partly the result of calculation and
comparison.

“The percentages of the three classes of digestible matters, viz, al
buminoids, carbohydrates, and fat, form the basis for calculating the
money value of feeding-stuffs. The values attached to them by Dr
Wolff are the following, the German mark being considered as egual t0
24 cents, and the kilogram equal to 2.2 pounds avoirdupois:

1 pound of digestible albuminoids is worth 4} ceuts.

«1 pound of digestible fat is worth 4} cents.

1 pound of digestible carbohydrates is worth {, of a cent.

“ Theso flgures express the present relative money values of the ré
spective food-elements in the German markets. Whether or not thes®
values are absolutely those of our markets, they represent presumably .
the relative values of these elements approximately, and we may pr%
visionally employ them for the purpose of comparing togetber our feed-
ing-stuffs in respect to money value. These money or market valued
are to a degree independent of the feeding values. That is, if of w0
kinds of food, for example Hungarian hay and malt sprouts, the on®
sums up a value of $0.66 and the other a value of $1.31 per hundredz 1
does not follow that the latter is worth for all purposes of feeding pwice
as much as the former, but it is meant that when both are propef
used, oune is worth twice as much money as the other. In fertilizers wé
estimate the nitrogen of ammonia salts at 24 cents per pounw

* From “ Mentzel u. Lengerke's Kalcnder,” for 1878.
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ble Phosphoric acid at 12§ cents; but this means simply that these are
e(ll.lltable market prices for these articles, not that nitrogen is worth
twice as much as soluble phosphoric acid for making crops. In the
future more exact valuations may be obtained from an extensive review
of the resources of ‘our markets, in connection with the results of analy-
ses_ of the feed and fodder consumed on our farms. :

. “*The column headed ¢ Nutritive ratio ’ in the table gives the propor-.
100 of Qigestible albuminoids to digestible carbohydrates, inclusive of
iat'" * * » Touallow of directly comparing the monay value of feed-
Og-stuffs with some universally accepted standard, the last column
8lves 5 comparison with good average meadow hay taken as 1.”

Average composition, digestibility, and moncy value of feeding-stuffs, as given by Dr. TPolff®
Jor Germany for 1878, -

~—
Digestible mat- Money
ters. value.

g |8+
. g | g g 17 |El
Feeding-stuﬁ‘u. 3 ‘3 § % 2 |8 R »
g 7 2z 2 | DB &y

- ™ -
& g . = 8 ) .2 | E.( 88
Slal2851%2 £ | 8 £ | 8% E3
= 223 g |42 e (S 8 |3 28
~— Bl<|<[E|S|&|<[S|&|% |8 |38
Mmg:gnm inferlor.......... 143 5.0 | 7.5 [33.5 [us.2 | 1.5| 3.4 34.9|0.5[10.6]0.48| 0.7¢
Mengor D87, better... .. 14.3(3.49.2(20.2|30.7{20| 46 36.4(06] 83(0.55]| 0.68
i}:zd‘ he¥ average.......... [ 14.310.9 | 9.7 |26.3 | 41.4 25| 541410101 80064} 1.00
adoy pods Vory good J15.0(701L7 210 (41628 ] 7.4 4.7 |03 61]0.7 | 117
Shovey |0y, oxtmn. ... 2] 16.0 (7.7 |18.5 [10.3 | 40.4 (3.0 | 9.2 /428 1.5 51 |0.84| 1.32
T"’mrh.,y: averagoe...... 16.0 (5.3 12,3 |26.0 | 38.2 (22| 7.0 (31|12 59 06| 1.08
{mogy, AV best . 16.5 7.0 15,3 23,2 | 358 | 3.2 | 10.7 | 87.6 2.1 | 4.0[0.88| 1.39
{.8y. 14.3145) 07227458 [3.0| 5.8 434 (1.4 8.1|0.69| 108
13,4 6.7 110.8 [20.4 [ 38.5 [ 22| 6.1 [4L0[0.9{ 2.1 [0.66{ 1.04
14.3 (41|30 44.0 | 33.3 [ 1.3 | 0.8 [30.5[0.4[40.9{0.35 0.55
14.3 (4.0 | 4.0 [30.5 [ 36.2 | 2.0 1.4 [40.1|0.7|20.0}0.44| 0.09
78.212245(4.0(10.1]10] 34[100/06] 3.6(027] 013
J70.0021 (8.4 (101 134(1.0| 1.9]14.2[05] 81 (0.22] .38
85.0 1.0 L2f47] 76/05] 0.7 7.4j0.2]10.3| 10| .18
86.0/0.8 /0.8 48[ 7.3/03| 0.6 83|02 144 11| .17
21,3 4.2 4.4 (250379 1.3 8.2 |4s4a[10|14.4] 57] .01
75,0 09|21 [1.1(2.7(02| 21{2.8]|0.2/106| .20 .46
dssolo8|T1{09] 9tfot] L.1|10.0|0.1] 0.3 .11]..92
Jero(Lo {13 |L1] 95]|01 1.3|20,6|0.1( 83| .15 .24
8L.50.7)1.0| 113|154 01| tol167|01]17.0{ 19! .30
J14.4(65(100]55]|621 05| 84(60.6|48| 86110 1.73
J1o e8| 7.9]35| 1.3(68.3[26(10.2!1204| 1.69
148327120 (0.3 |55.7(6.0| 9.0{135|47| 61| .97| 153
J101 (720243143421 (211940450 07| 25131 208
{129 6.6 (150 [10.1 ]| 52.2 (3.2 (126 (426|26| 3.9|1.04 1.63
o J13.1 (5.4 (14087550 (3.8[11.8]14.3(3.0] 4.4(1.03, 1.63
m}fn-aaedm{ J1L5(3.0 130 4.¢|63.5|33(10.8]54.0( 29| 5.7/107T| 108
Fig Sorap, by oo docorticatod..| 11.% (7.6 338 | 9.2 [ 19.5 13,7 | 3L.0 | 18.3 1.3 | 1.6 |2.05) 3.23
Dri ferap’ qf 700dale’s procesy.| 115 |....[64.0 |..o.f-uuun. 4.6 | 7.6 |eaeane 41| 0.3 267 417
w,fd blogy ¥ greund .. 1ILT | oo 505 )i femanns 8.1(46.4{...... 63| 0.3[228 3.56
MY - 120 4.1 {80.8 |..... 2.6(0.5[541] 2605 ]...... 230 | 3.76
LI 92,6 (0.7 1.0 (..... 51/06] 10| 51/06} 66| .11 .18
................. 87.5(0.73.2|.....| 50|36 32y 50|88 44} 3¢ .53

*
Exce
Pt -
*h0%0 in Ltalics, which are American products anclyzed under direction of Professor Johnson.

hagtig?ﬁng the poorer foods, suck as straw, cornstalks, and inferior.
Dearg tha.: 80od standard food like the best hay or pasture grass, it ap-
br th}’ great difference is that the formef' lack albuminoids, just.

a1, oil cake, cottonseed cake, and especially fish, supply. One.

L]
Fay a
Umeq 1!,]1? ¢arbohydrates have, it is, believed, similar nutritive functions, and it is

. ;"‘ 1 part of fat equals 2.4 of carbohydrates.
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hundred pounds of the fish scrap made by Goodale’s process added to 900
1bs, of the poorest hay would make a mixture equal in composition t0
1,000 pounds of the best hay. Three hundred poundsof the same fish-food
with 1,700 1bs. of oat straw would be equal to a ton of the best hay.
- Tt i8 clear, then, that what our farming wants, to make stock-raising
profitable, manure plenty and rich, and crops large and nutritious, is
nitrogenous material for foods,

One of the cheapest, most useful, and best forms in which this can be
furnished is in fish produects. - In proof of this we have the testimony
of both extensive experience and accurate experimenting.

Eaperience in use of fish as food for stock.— Feeding cattle on fish it
Massachusetts. ‘

- 319. The earliest account which I have met of fish as food for domestic
animals is the following extract from the Barnstable [Mass.| ¢J ournal,”
of February 7, 1833:

« Feeding cattle on fish.~The cattle at Provincetown feed upon fish with
apparently as good relish as upon the best kinds of fodder. It is said
that some cows, kept there several years, will, when grain and fish are
placed before them atb the same time, prefer the later, eating the whole
of the fish before they touch the grain. Like one of old, we were rather
incredulous on this subject, till we had the evidence of ocular demol”
stration. We have seen the cows at that place boldly enter the surfy
in pursait of the offals thrown from the fish-boats on the shore, and whe?
obtained, masticate and swallow every part except the hardest bone®
A Provincetown cow will dissect the head of a cod with wonderfa!
-celerity. She places one foot upon a part of it, and with her teeth tears
«off the skin and gristly parts, and in a few momeuts nothing is left pub
the bones.”

The inhabitants of Provincetown are not the only people who feed
their cattle upon fish. The nations of the Coromandel coast, as well 82
in the other parts of the East, practice feeding their flocks and herd®
with fish. The celebrated traveler, Ibu Batuta, who visited Zafar, tb°
amost easterly city in Yemen, in the early part of the fourteenth century!
.says that the inhabitants of that city carried on a great trade in horf}e
in India, and at that period fod their flocks and herds with fish, a practi®®
which ho says he had nowhere else observed.

Experiment of Mr. Lawes, in England, with fish as food for swiné.

320. In 1853 Mr. J. B. Lawes, of Rothamshead, England, repof“fd
:8everal extensive series of experiments ¢ On the Feediug of Pigs’
-which were tested the effects of bean, lentil, Indian corn, and parley
:meals, bran, and dried Newfoundland codfish as foods for fattening an
qmaking mwanure. In speaking of the series in which the fish was ™
with maize, barley, and bran in different proportions, Mr. Lawes L

«JIn the series ®* * * where we have * * * g compamtive
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Small amount of non-nitrogenous matter consumed, the food consisted
10 a large proportion of the highly nitrogenous codfish; and in both of
these cases we had not only a very good proportion of increase to food
Cousumed, but the pigs in these pens were very fat and well ripened;
and hence a large proportion of their increase would De real dry sub-
st"@llce. * * » Thisresultisin itself interesting, and it may perhaps
Doing to 4 comparatively greater efficiency in the already animalized
Droteing compounds supplied in the codfish than in those derived, as in
the otpher cases, from the purely vegetable diets.”*

Other European experiencge.

32L. In 1856 Professor Stoeckhardt, of Tharand, Saxony, who was one
¥ the firgt chemists to recogaize the value of fish guano, and has done
u T8 than any other one in Europe to encourage its manufacture and
V?Sv Teceived a sample from Norway, which, as he says, “looked so in-

ng that T tried it for fodder also.” He fed it to a half.year-old pig,
ich «giq exceptionally well on this northern food.”
In the northern part of Norway, when during the long winters the
Pply of hay and straw gives out, cattle are fed upon dried fish., They
O Doorly on this diet alone, of course, but recover very quickly when

® Spring pasturage comes.*

8u

Success of Maine farmers in feeding fish to sheep.

,322- The value of fish as food for domestic animals bas been attested
Y €Xperience of intelligent farmers in our own country, as is illustrated
@ followin g extracts from Boardman and Atkins’ report, from which
“lna.ny quotations have already been made : )
m S early ag 1864, if not in fact previous to that date, the attention of
as ¢ €8 of the board of agriculture [of Maine), and farmers generally,
ing 8:'”6(1 to the matter of the value of fish pomace or sc.rap as a feed-
Oardtuﬁn for .sheep, swine, and poultry. In a communication to the
a5 g 10 Mr. William D. Daua, of Perry, spoke in high terms of its value
Tesidy :d for domestic animals, in which he said : ¢ Fish pomace, or the
Sheep, Ly .Of berring after the oil is pressed out,is greedily eaten by
Wel) s g\vme, and fowl; and probably pogy chumm would" be eaten as
catt)q 'goked alewives and frost fish also furnish a food palatable to .
thig D.oin Leep thrive well, get fat, and yield heavier fleeces when f:ed on
the Stq, ace than when fed on anything else produced in this section of
Itig op :' Careful and observing farmers, who have fed it, assert, that
Wangg, _ql}tﬂ value with good hay, ton per tgn, and that its value for
ang uls in no.d.egree diminished by passing it through the living mill,
it coulq 8 reducing it to a muech more convenient state for applying. - It
e Suﬁicienbly dried, without other substances, to prevent putre-

* Jour. Roy. Ag. Soc., 1st Ser. XIV, 1853, p. 527.
t Mei})ert. Travels in Norway. Chem. Ack., 1870, xi, p. 45.
¥ Agriculture of Maine, 1864, p. 43.
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faction, it would form a valuable article of cattle-feed in regions from
which it is now excluded by the expense of transportation and its oWl
odoriferous nature.

«In remarking upon this the secretary of the board said that if sheep
would eat the scrap readily, much poor hay or straw could be used t0
good advantage, thus allowing the farmer to consume all his first-quality
hay in keeping other stock. He thought the meat would not taste of
the flavor imparted by the scrap, provided other food was substitnted
for a proper length of time before slanghtering.

“From time to time following this, the matter was discussed beforé
the board, and formed the suhject of many articles in the agricultural
journals. In 1869, Mr. M. L. Wilder,* of Pembroke, then a member of
the board, presented a brief paper embodying his experience in the usé
of scrap as a feed for sheep, in which he said he believed ‘fish offal %0
be not only cheaper, but much superior to #ny other kind of provender
he had ever used’ for this purpose. An extract from his paper is given:
¢I keep about one hundred sheep, and have fed fish offal to them for
the past ten years. The offal is iade from herring caught in weirs,
salted the same as for smoking, cooked, and the oil pressed out, leaving
a pomace for which the sheep are more eager than for grain, For the
last three winters I have kept my sheep on threshed straw with one-
half pound per day to each sheep of dried fish pomace, or one pound of
green (as it shrinks one-half in drying), and they came out in the spring
in much better condition than when fed or good English hay with cor
I consider the dry pomace worth as much as corn, pound for pound-
‘When I have had enough to give them one-half pound per day, I have
found that the weight of the fleece was increased one-quarter, and 0ot
only that but also the carcass in a like proportion ; the weight of tbe
fleeces per head averaging from five to seven pounds.

¢ Similar statements to the above were made by Hon. Samuel Wassont
and other gentlemen, not only  at public meetings of the board, bub
through the press, so that the subject has been kept alive and invested
with some interest down to the present time.

Experiments of Professor Farrington on fish scrap vs. corn meal as food
.Jor sheep,

« 323, Wishing to test the value of scrap as & feed with more care tha?
had apparently attended any of the trials that had been reported, and
also wishing to make a sort of competitive trial of it in connection with
corn, & quantity was obtained for this purpose of Mr, M. L. Wilder, 0
Pembroke., It was herring scrap, salted before the oil was expressed’
and packed in barrels directly from the press, each barrel containiné
about 220 pounds. Its cost in Aungusta, including freight from Pes”
broke via Portland, was not far from $2 per barrel.

"Agriculture of Maine, 1869, p. 60.
tAgriculture of Maine, 1874775, p. 1.

/
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“ This scrap was placed in the hands of Mr. J. R. Farrington, the in-
Structor in agriculture at the State College, Orono, with the request
that he would feed it to sheep in connection with Indian corn in such
Way as would best serve the purpose of ascertaining its comparative
Value as a provender or feed. Few instructions were given him, and he
being left, to carry out the experiment in his own way—and public ac.

Bowledgment should here be made for his interest in undertaking the
Matter, and for the care and faithfulpess with which the experiment
%as conducted. The report of Mr. Farrington follows :
“{The statement made by a prominent agriculturist that for feeding
Sheep fish chum was equal to corn, pound for pound, furnished the
_38is for the experiment which we conducted to ascertain the compara-
Uve value of corn and fish chum when fed to sheep. Ten lawmbs, dropped
© previous spring, were selected ; each one was designated by a num-

er, the uamber being stamped on a metallic tug and attached by a
“Opper wire to the ear of the lamb; Nos. 1,2, 3,4, and 5 constituted
13?1{ 1; Nos. 6,17, 8, 9, and 10, flock 2. 'We began feeding January 15,

5. Flock No. 1 was fed with corn; flock No. 2 was fed with fish.
ch flock was given what good hay it would eat. The hay fed to each
-‘(l)ck during the month (four weeks) beginning February 13 was weighed.
¢k No. 1 ate, in four weeks, 335 pounds ; flock No. 2 ate 338 pounds.

&g .
At commencement of feeding, January 15, 1875:
: Tlock No. 2 weighed as follows:

Shoep“No. [} woighed ........... veer 49 lps.
" g “ ° ° "
. .. “ 9 ¢ ..o FOUN o
w 5 M e eeenne 68 LI U R .
eiph [
uﬂght of 00k, Jan. 15...ueseereeennnne 313 ¢ | Weight of flock, Jan. 15..cocveueeanrennes 3164
of ’_‘ﬂnf;tmr weeks onding I'ebruary 13, 193 pounds | During four weeks cnding February 13, lstfal)ounds
Sh%p N Wore fod to flock No. 1. At this date— of fish were fod to flock No. 2. At this dato—
W O 513 Weighed. ceee. 50 lba., & gain of: ibs, | Sheop No._i]i wei‘ghed ...... 8512 1bs,, & galn of _:,l 1ba.
" 4 e el “ ‘" " Y reces " [
W 3 W 73i “ Gi " “ 8 W T 724 “ 4 o
m 4 . 59 " 4 . i 9 W e 48 ‘ 1 ¢
We, 50 TN 71 “ 9 o« « 10 ¢ L 64y - 6 "
elght 1 —_— —_ . — —_—
nr; b, rehruary 13..... 3404 w9273 * | 'Weight, February 13.... 338 " 213
“'l'ug[f:g%ﬁecks onding March 12, 20 pounds of | During four weoks ending March 12. 20 poanda of
8 Ay gp; d 35 pounds of hay woro fed flock No.1.| fsh und 338 1bs, of hay wero fod flock No. 2. At
hogp e YRte— '
this date—

W °'é Weighed. .._. 503 1bs., & zoin of §1be.|Sheep No. 6 weighed. .... 554 lbs., & gain of 33 Ibs.
e TR

o3 704 lba., n loss of 6 70 lbs., 6 loss of 2
. N N R e | PR
s ': -573& “w gt 0 . lg n :: 63i “ ]i "

Ight — _— — ) -
of flock R 4 10 “ | Weight of flockeeese. .- 3304 ‘ I -

at?;;;“g the above four weeks the corn.fed flock, weighing 3404 pounds,
Pounds of hay and lost 19 pounds in weight. The flock eating

By n;gwfelghiu g 338 pouunds, ate 338 pounds hay and lost 13 pounds,

sh‘vere lb?]uﬁowwh ending April 0, 19 pounds corn | Durlng four wecke ending April 9, 19 pounds of

%0 No. 1 0%k No. 1, A%t this date— fish were fed flock No. 2. At this date—
i . éwouilmd 5‘13 1bs., a gain of 1} 1bs. | Sheep No. (}I weighed...... téi.; 1bs., & gain of 63 1bs.
o eeeen 7 } 1" " S TTNN W 5
“ i vl s w 6 “ “ ogow b . 2
) 5 W ceees gg :n gi " x‘t lg l: ...... 'éé "" £ ::
..... . “ g U e 2
elight of flok —_— —_

---------- 346 «  2a4 * | Weightof flock .......... 357 T
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Doring four weeks ending May 7, 15 pounds of corn | During four weeks ending May 7, 15 pounds of fish

woro fod flock No. 1. At this date— wore fed flock No. 2. At this date—
Sheep No. 1.weighod..... 55 1bs., & goin of 4 1bs. | Sheep No. 6 weighed...... 62 1bs., a gafn of 0 "‘7‘5-
“ 2 B 79 3 2& " a“ 7 B e 87 " 3 «
i 3 0w ... 80 it 44 “w 8 e 5 [ 0 "
« 4 [C G5 “ i W «“ g [, 73 “ 9 "
. . 5 [ 2 “ 3 v “ 10 LU 67 " 2
Weight of flock 361 w 35« | Woight of flock 364 w g

Flook N0. 1 go40ed cvevsereeneereeree. 48 % | Flook No. 2 golned.eessesesensnssnseennnns 4 !
Fed withcorn—weighing, Jauunary 15,313pounds. | On fish—weighing, January 15, 3163 pouﬂd"
Gained 48 pounds, or 154 per cent, Gained 47§ pounds, or 15115 per cent.

That is to say, the corn-fed flock gained 48 pounds, and the fisii-fed
flock 473 pounds during the sixteen weeks of the experiment.

Professor Farrington has courteously favored me with some forther
but as yet unpublished, details of his experiments. The fish scraP
from herring was unground and some of the fragments were rathe’
coarse. It was hard to get the sheep to eat much of the fish, though
they gradually learned to like it better. This accounts for the very
small gnantity consumed.

A second trial similar to the above was made the succeeding winteh
and with like results, except that the sheep ate rather more of the ﬁ91_"
In one case a flock of four consumed 28 pounds in four weeks, which 18
equivalent to 4 ounces per head per day, while in the above series they
averaged only about 2 ounces per head per day. The meal was reg?’
lated by the amount of fish consumed. The quantities of both -wer®
thus extremely small. It is to be noted,however, that the sheep had ¢ ol
the good hay they would eat.” The fish was distasteful, and they to0
very little. If they had received a fixed quantity of staw, cornstalk®
or poor hay, iastead of good hay ad lbitum, they could doubtless A
‘been got to eat more fish, and would probably bave learned to like it

Mr. Wilder, of Pembroke, whose statemehts were quoted above, 8%
who furnished the scrap for Professor Farrington’s experiments, « keepf
about one hundred sheep * * * on threshed straw with onel
pound per day to each sheep of dried fish pomace * *, for Wb’"ll
the sheep are more eager than they are for grain * * ®, and they
come out in the spring much better than when fed on good English nef

" with corn.” -

Professor Farrington agrees with me in the opinion, indeed the expe’
ence of farmers who have fed fish successfully leaves room for no,othe é
and the European experimenters quoted below say the same thing, t
sheep, swine, and probably neat cattle, can be taught to eat fish st
when once wonted to it will take it with excellent relish. be

A dry, well-prepared, and finely-groupd product, sach as may
made by the Goodale or other processes, would doubtless keep betfﬁo;
-be more free from offensive odor and taste, and worth much mo¥®
feeding than the ordinary scrap.

je
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.E'uropean cwperiments on digestion and nutritive value of fish, meat-scrap, eto.

324. The need and value of nitrogenous foods for food mixtures, ex-
Plained and attested by science and confirmed by experience in Europe,
has led to diligent seeking, careful trial, and rational use of available
foods from every source. Of late a great deal of attention has been paid to
a0imal produets. The flesh meal left from the preparation of ‘Liebig’s

€at Extract”in South America, the dried blood of slaughter-houses,
aud fish guano have all been tested and found extremely valuable.

The scope of the present article precludes details of the experiments
01 the digestibility and uutritive value of animal foods for stock; 1
therefore reserve them for a future occasion, and note brietly here
S0we of the main results.

The following are among the experiments of this sort reported in the
Years 1876 and 1877. The original accounts are in ¥ Die landwirth-
8chaftljehen Versuchs-Stationen,” the ¢ Joarnal fiir Landwirthschaft,”
8ud the « Lapdwirthschaftliche Jahrbiicher” for those years:

Exporimenters. \E:Pﬂﬁ;m‘:nt Animals. Tood.

II[' ‘\7{:0]“} and nssooiates ...... Hohenheim ...| Swine...| South American flosh meal and potatoes.
hoty w"m. and associates ...... R T . ...do ... | Flosh meal, pea mogl, potatoes, rud starch.
1v wildt, ..................... Iuschen ...... Sheep.. | Blood meal, ival meal, nnd barloy straw.

Vot 0 et Swino...{ Blood meel, pease, aud putatoes.

VL X eikke, and nssocintes ....| Proskau ...... Shoep...| Tish guano,
tliner, and agsociates ....| Hohenheim ...|...do ....| Fish guano, Lucern hay, and oatmoal.

T,he geueral plan of each of these experiments was to feed the animals
Uring different periods of two or three weeks each with different foods
mixtures, and to note, by careful weighings and analyses of foods and
€ments, the amounts digested. The most prominent of the questions
ns €en the comparative digestibility and nutritive value of vegetable
animal albuminoids. As a general result the albuminoids and fats
'Beat, blood, and fish are found to be as digestible or more so than
(I)se of the most concentrated vegetable foods.
2 1, Woltf found swine to digest from albuminoids 92 parts and fats
aléﬂrts out: of every 100 parts of each in the flesh meal, and concludes
flesh meal ig an easily digested and intensely ntutritious food.
:nI‘I’ Wolff found that the albuminoids in pease and fleshineal had
‘rot'm“y the same effect.
blog M II, Wildt found some difficulty in getting sheep to eat the
and flesh, He says that potatoes and roots will belp to make the
nd bloog palatable, and thinks that these may be used with profit
‘r:Dly ﬂlbutpinoids to herbivorous animals. o
wel] a:] IV, wilgs concludes that animal albuminoids m.ay serve just as
From";getab]e for supplving nitrogen to foods poor in albumineids.
Meat gy g bland VI, Weiske f‘“d Kelluer conglude that _ﬁsh guano, like
ner'y g, 0od, may be fed with profit to berbivorous gmmals. In Kgll-
Wwith li :l‘lment two two-year old wethers were fed during the first period
°T0 hay. During the gecond part the hay was replaced by

€xer

€3y

ﬁesh
0 8
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catmeal, and during the third Norwegian fish guano was added to 19
ration of the second period. At first the animals did not like the fish, but
on mixing it well with the oatmeal they accepted it more readily. Ab
the close of the experiment they had got to liking the guano so much as
to eat it greedily with no admixture of other foods, They digested on
average of two experiments 90 per cent. of the albuminoids and 76 per
cent, of the fat of the guano, Concerning the nitrogenous matter of the
bone, Kelluer made the same observation as has been previously noted,
namely, that it was quite rapidly digestible. It is particularly worthy
of remark that the Norwegian fish guano which was used in this experi-
ment had 9.44 per cent. nitrogen and no less than 15.77 per cent. phos-
phoric acid, and only 2.11 per ceunt. fat. That is, it had more bone than
our fish guano. This is because it is made not of the whole fish, but of
the refuse heads, entrails, and bones. The most of the fat had been
removed by the steaming process used in preparation of the gnano,

General conclusions concerning fish as food for domestic animals.

325. On the whole, then, these experiments bear unanimous and con-
vineing testimony in favor of the easy digestibility aud high nutritive
value of animal foods in general and of fish guano in particular when fed
to sheep and swine.

How far they could be made profitable for other herbivorous animals
than sheep has not yet been tested. In the nature of the case there i8
no reasop why they shounld not be as nutritious for neat cattle as for
sheep. As Voit has justly observed, all mammals are at one period of
their lives, when living upon milk, carnivorous. Lateinvestigations have
shown very clearly that even plants are positively nourished by animal
foods. The very interesting experiments of Mr. Francis Darwin with
the round-leaved sundew demonstrate conclusively that plants may
thrive on a meat diet.

Iu short, we have every reason, from practical experience, from actusl
experiment, and from what we know of the nature of the case, to believ®
that the immense amount of animal waste produced in this country fro®
our slanghter-bouses, and especially from our fisheries, can be utilize_d
.with the greatest ease and profit to supply the most pressing need of &
most itnportant part of our agriculture, nitrogenous food for stock.

We have seen that farmers in New England and in Europe have
found fish good for:their stock, that occasionally one like Mr. Wilder
has hit upon a rational way of using it to piece out and improve th®
poorer produects of their farms, and that patient research has explain
why it is useful and how it may be made more so, This is one of th®
countless cases where practical meu have worked their way in the dark
by the tortuous path of experience to the same results to which scientifl
investigation leads. But here as ever the results when found need the
light of science to explain the facts and make it possible to apply the®
most profitably. '
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53, SUMMARY,

Fish as manure.

" 326. The following is a brief recapitulation of the main points urged in
this article; -

1. The value of fish as manure is due mainly to its nitrogen and phos-
Dhorie acid, ’

2. Taking into acconnt composition, quality, and price, fish manures
“Urnish these ingredients more cheaply than any other class of fertilizers
12 the market except Peruvian guanos.

3. The crops most benefited by fish manures are those which need
Cousiderable nitrogen and phosphoric adid, but are not especially helped
VY mineral manures alone. Such are grass, grain, and corn. The same
13 generally true of potatoes and garden vegetables, and sometimes of
Toots, Leguwminous crops, like clover, beans, and pease, are more bene.
g;‘;‘l by mineral manures, and get little good from the nitrogen of the

is 4. Fish manures are quick and stimulating in their action. Their force
S0on speunt and they often leave the soil in worse condition than be-
volie they were applied. This is, however, no argument against their
ia 8. The remedy for such cases is to apply other materials, ns ashes,
128, potash salts, dung, muck, ete., with them.
» The proper soils for fish manures are those which are deficient in
fogen and phosphoric acid, and in which the stimulating effect of the
:e"mposition of fish may render other materials available for plant
phoa. Soils that have.been treated repeatedly with fish, guano, phos-
at‘fs' and bone are often overstocked with these ingredients and
Clent in potash. Mauny soils are originally poor in potash. To apply
ang 0‘11 8uch soils and omit the lacking elements is to lose both fertili?er
With(ﬁ?p' The deficiencies of a given soil are best told by actual trial,
. "lﬁ"erenb manures and crops.
to t-hlhe goneral usefulness of fish manures will be increased by adding
Dota:ilm- Phosphoric acid, in the form of bone or superphosphates, and
for 3‘32111 German potash salts, T'ine steamed bone, that can be bought
arolj t 845 per ton, or “plain” superphosphates, made from South
ec()nmgi_i or Canada phosphates,.and sold at $30 to 832 per ton, arg
80] atmal sources of phosphoric acid. The ¢ 50 per cent. muriate,
Salty 2bout $40 per ton, is one of the cheapest grades of potash
bran;i Of the “ammoniated” superphosphates, a very few of the best
thep, - “re 8old at cheaper rates than it would cost the farmer to make
do bt;tteBub instead of buying medinm and inferior articles, farmers will
I to buy the materials and mix them at home.
oil, mo© Dest form of fish monures is the dry-ground fish guano freed from
® water and oil add weight and bulk without increasing value.
o Tse ﬁs}.l-scrap cannot be thoroughly spread, is not easily diffused
_ Water in the soil, is reached by few roots, and becomes slowly

ajt

he Cog.
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available to the roots that find it. But the fine dry fish is easily spread,
is diffused by rain, is thus made accessible to a large number of roots,
and can be absorbed by them when they reach it.

8. The ingredients of fish may be made moure available for plant,-food
and their value for manure increased by—

a. Fermentation with urine.

b. Composting with muck, earth, ashes, lime, bone, potash salts, and
farm-refuse of all sorts.

¢. Feeding to stock, thus putting it through a process similar to thab
by which Peruvian guano has been formed. In this way it can be used
to earich the manure made on the farm, and thus made one of the best
aids to successful farming.

Fish as food for stock.

9. The chief defect of our fodder materidls as a whole is their lack of
nitrogen. From poor manuring our crops are not only small in quantity;
but poor in quality. They lack nitrogen. This is true of our forage
crops in general, and of poor hay, straw, and corn-stalks in particular
What our farming most wants, to make stock-feeding profitable, manure
plenty and rich, and erops large and nutritious, is nitrogen. )

10. One of the cheapest, most useful, and best forms in which tbi®
can be furnished is in fish products. These have been found very
profitable for feeding in Europe. Our fish guanos are better than the
European for this purpose, because they have more flesh and less bove

The loss to our agriculture from waste of fish.—The evil,

11. Millions of pounds of fish not it for human food are allowed every
year to escape from nets into the sea, which, if saved and rightly uti
lized, would be worth untold sums for femlwers and feeding material®

12. Of the fish saved and used for fertilizers, 8 large portion i8 i
prepared.

13. A large part of that which is well made is exported to Europ®
where its value is better understood, and its use is more rational a9
profitable. ;

14. A great deal of the fish manure that gets into farmers’ hands, P
it well or ill prepared, is wasted by wrong application, and by use Wbe
it does not fit the needs of crop and soil.

15, A still greater loss comes from the neglect to use fish as food for
domestic animals. o
16. The total loss to our agriculture from all these sources if n0
capable of accurate computation, but amouuts certainly to huudl‘eds

thousands, and doubtless millions of dollars apnually.

Tie remedy.

17. As the main source of the evil is ignorance, the chief relianc® fo

cure must be in better understanding of the facts and the ways to 1
prove.

N
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18. The needed knowledge can be gained from two sources. The re-
8ults of European experience and experimenting will be one ; experi-
Meuts and investigations of our own products in our own laboratories,
?‘GMS, and stables, another. The knowledge once obtained and set forth
o detailed reports will, in the natural course of things, be condensed
and diffused through the agricultural press, and applied by manufac-
turers ang farmers, to the great benefit of all. '

19, The compilation of results of foreign work can be made by refer-
€nce to the numerous German, Freuch, and English scientific and agri-
c““‘»llral Jjournals through wkich the original memoirs are scattered.

20. The investigations would be properly divided into those on fish
3 manure and those on fish as food for animals.

2L The experiments on fish as manures would probably be made—

1. In the laboratory, and consist of : @, analyses of fish products;
b, investigatious on their changes in composition and action in
the soil. :

2. In the field, and consist of rationally planned and carefully
conducted trials with different fertilizing materials, including
fish manures, on different soils and with different crops, in order
to obtain specific answers to specific questions whose solution
is important.

“2. The experiments on fish as food for stock should be made—

1. On farms, by feeding out fish with ordinary foods in simple
ways, as was done by Professor Farrington at the Maine State

“College.

2. In stables fitted up for trials with simultaneons laboratory
work, on the plan of the European experiments,above described.
The object of these trials would be to determine the digestibility
and nutritive effect of the materials employed,.

The urgent need of popular instruction.

327 g

1 ere is a case where men with the best intentions in the world,
Shermg

Sandg D, manufacturers, apd farmers, are suffering the waste of thou-
Buppl’ and even millions of dollars’ worth of material, bitterly needed to
ou, ¥ tqule wants of worn-out s80ils and iake bread and meat fgr hungry
formpy; he first step toward stopping this must be the getting of in-
experi[:n. In Europe, governments, agricultural sqhqols, 30019“‘?31 and
st talenb stations would, in fact do, grapple the questions, and with the
ent, aided by the best appliances that ingenuity, enthusiasm,
weo shoney can procure, work at them until they are solved. But here,
1all not get the needed knowledge until some educational in-
» 8Xperiment station, or other agency, takes hold of the work
Will and pa it through.



