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,
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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.
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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
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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






