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INTRODUCTION.

To the Honorable Senate
and House of Representalives :

I have the honor to transmit herewith, the Annual Report of the
Maine Board of Agriculture for the year 1875.

The annual meeting was held in the Town Hall, Waterville, in
connection with the Maine Dairymen’s Association, on the 16th,
17th and 18th of February. Z. A. Gilbert of Greene, was elected
President ; J. E. Shaw of Hampden, Vice President; and Samuel
L. Boardman of Augusta, Secretary. The new members were
qualified and took their seats, and the various committees
appointed after the usual custom. Mr. Lyman Lee of Foxcroft,
member of the Board from Piscataquis county, read the opening
paper on the subject of raising horses in Maine—a matter of great
importance to our State. and one which was discussed with much
spirit and understanding by the farmers present. Mr. Lee took
the position that our farmers and horse breeders generally have:
been producing a class of horses altogether too light for the:
heavy work of the farm, and in fact, too light for general road
purposes. While oxen have been going out of use, and horses.
have been gradually taking their places, the right kind of horses.
needed for heavy farm and road work have not been raised in
sufficient numbers, and we have been obliged to import them from
the Provinces and from the Western States. Mr. Lee said::
*“ The fatal fascination of raising fast horses has seized upon too
many farmers—and attention to the breeding of this class of’
horses has driven out all attempts in the direction above indicated..
A showy little stallion of 800 or 900 Ibs., is too often patronized
in the vain hope of securing a speedy colt, when the services of a
well made up horse of 1100 or 1400 lbs., which shounld be secured,
are not used. Farmers seek for speed in raising horses, and
obtain it only in very rare instances. Now if these animals
ehance to become a little lame, or slightly blemished, they are of
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little or no value; while heavy horses, although they may not be
perfect, are still useful and command good prices. The breeding
of fast horses should be left to the professicnal horse-men and
trainers ; as farmers seldom make it profitable. One trouble must
be encountered at first, and that is, many of our mares are not large
enough to breed from. This however, may in a measure be over-
come, by selecting the largest and best mares for stock-raising,
and even by importation at first, if need be. But in case of the
stock horse from which to breed, there will be no difficulty, for as
soon as the owners and keepers of such horses learn that a large,
firm and compact breed of horses is desired, they will find it for
their iuterest to patronize the same.. Then again, would it not be
better to arouse the ambition of our young men, and some older
ones too, to raise and keep a team of splendid, sturdy horses for
valuable use, instead of engaging in racing and pool selling with
their attendant influences, which in fact more or less affect the
whole community ? Of course no word is to be said against
breeding lighter horses for light carriage use and for driving ; but
experience will show that there will always be a sufficient supply
of small horses.”” The discussion following the reading of Mr.
Lee’s paper was engaged in by several prominent Maine farmers,
and although there were differences on minor points, the general
concelusion of the same was that the raising of light speedy horses
by oar farmers should not on any account lead them to lose sight

of the importance of other lines of breeding, or other branches of

farming—for while there could be no question as to the high value
of the road horses produced in Maine, yet our sheep, young cattle

-and dairy stock, certainly needed encouragement, and beef grow-
‘ing, dairying, orcharding, market gardening and other important
'branches of farming for which certain sections of our State were
-especially adapted, should not be overlooked. Hundreds of men
:in our State have been anxious to raise a horse that would trot in

“twenty,”” and they have bred for this purpose, somewhat indis-
criminately, forgetting that such results are only the work of

-years of careflul breeding by those who have made it a study.
“The horse is a valuable animal, and speed is a valuable quality—

bat there are other valuable qualities possessed by this ‘noble

“beast which it is equally as necessary to develop as that of speed—

aud it was a question if the best horse was not that one possessing
the most complete development of all these qualities, such as
would best fit him for all useful and desirable purposes. The
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afternoon of the first day was devoted to a paper on Creameries by
Dr. J. W. North of Augusta, which was published in full in the
Abstract to the Report of 1874 ; and in the evening, Rev. Dr.
Allen, President of the State College, gave a lecture on Agricul-
tural Education, which will be found in full in the present Report,
pages 94-105.

At the commencement of the proceedings on the second day,
Mr. A. L. Bradbury of Phillips, member from Franklin county,
presented a practical paper giving the results of his own experi-
ments as to the value of whey and skimmed milk for feeding to
pigs and calves. Ie stated that some years ago he took two
calves from the cows at two weeks old, and put them on skimmed
milk and potatoes, and fed two others on the cows until thirteen
weeks old. The result was that the hand fed calves so far out-
grew the others, that he had hard work to keep them from the
butcher, while the others he did not want. The hand fed ones
kept constantly ahead of the others, and at two years old the
smallest one came in as 2 cow and measured more than six feet,
while the best one fed on the cow was only five feet—both having
had the same treatment after having been weaned. Similar
results followed other experiments of a similar character, and
proved beyond question the value of whey and skimmed milk for
feeding to calves. Whey alone fed to pigs, had proved that it
was worth saving for this purpose. To show what could be done
from one cow, Mr. Bradbury narrated the following: ¢‘Samuel
G. Stone, a shoemaker, having become tired of working on the
bench, purchased a small farm adjoining mine three years ago,
and took upon it only one cow. She dropped her first calf the
18th day of May, 1872. When this calf was three weeks old, he
purchased another about the same age and made them steers, and
raised them on the skimmed milk of one cow, with a few boiled
potatoes. Now the steers, two years old last May, measure six
feet ten inches, and six feet five inches, respectively. The next
year this cow dropped a heifer calf in June. I let him bave
another to match it, and the two were reared in nearly the same
manner, except oats were given instead of potatoes. They now
girth five feet three inches, and are both coming in next season,
not two years old until June. Last season his cow dropped twins,
one a bull, and the other a heifer. He vealed the bull, and raised
the heifer. After selling the veal calf he bought a pig, and gave
one-half of the milk to that; thus having raised five good calves

L g, lfmemreommeniiie.
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and vealed one in three seasons upon one cow. The cow also
furnished the milk and butter for the family, consisting of thres
persons, and made a surplus to sell of 174 lbs., during the three
years. This shows that a man with small means can stock a farm
if he has the will.”” Following the paper by Mr. Bradbury, the
day was taken up by papers and lectures on dairying and orcharding,
by Prof. L. B. Arnold, George E. Brackett and Z. A. Gilbert, all
of which will be found in full in subsequent pages. The lectures
by Prof. Arnold on ‘“Needs of the Dairy,”” and on ‘“Cheess
Making,”” given in full in this Report, form most valuable contri-
butions to a profitable and correct understanding of the great
interest represented by dairying; and their careful study by our
farmers generally, especially by such as are particularly interested
in dairy farming, will prove ‘of great practical value. IIad our
meeting been productive of no other result than the giving of
these lectures to the dairymen of our State, they would alone be

ample compensation for all the expense involved. Frof. Arnold
is the leading authority on dairy matters in our country, and his
advice and suggestions may be followed with safety and profit.
A Dbrief paper on the management of a private butter dairy,
written by Mr. S. G. Foster of Wilton, formed the subject of a
useful discussion. Mr. Foster stated that there was no royal
road to success in this matter of butter making. While first-class
butter sells for 45 cents per pound, fancy make at from 50 cents
to $1.25 per pound, the great mass made sells for an average of
only about 20 cents. Care must be exercised from the time the
milk is drawn till it is ready in the finished article for market,
if a choice article would be realized. The causes of poor butter
are numerous. Dairying has seldom been made a specialty in
Maine, and this has given our dairy products a poor reputation
abroad. There are many poiuts upon which we need more light,
and these can be eliminated only by careful experiments con-
ducted with nice and accurate instruments. Nothing should be
done without careful weights and measures, and careful thought.
We only make good butter by taking the necessary measures.
Good butter is not produced in ignorance; it is the result of skill
and common sense. The quantity of milk given is made the test
of the value of the cow by too many, rather than the quality of
the milk. There is no breed but produces good cows; no breed
but produces some poor ones. He next spoke of the necessity of
cleanliness in everything pertaining to the stable, the milking, the
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care and keeping. The manipulating, the packing and the storing
of the butter, all require good common sense, skill and cleanliness.
In a discussion which followed, Prof. Arnold said the experience
all over the country was, that the best cows for producing milk were
grades. One-half, three-fourths and seven-eights grades make
the best milkers dairymen can get; and so far as his experience
and observation went, it was not true that extraordinary milkers
re-produced their own qualities in their offspring.

The lectures and papers presented on the third day, including
one on Cheese Making by Prof. Arnold, one on the Influence of
Education upon Labor by Prof. M. C. Fernald of the State College,
and one of the Members at Large, and a paper by Mr. B. M. Hight
on Capital and Labor, or the necessity of capital in carrying on
the farm, are given in their complete form in another part of this
Report. These valuable papers and lectures so fully occupied
the time that little space was left for discussion. It should be
mentioned, perhaps, that the answers to the numerous questions
to which Prof. Arnold replied at the close of his lectures, have
been incorporated by him into the body of the several lectures in
their proper place, so that all the fragments of his knowledge and
experience there imparted have been gathered up and preserved
for the benefit of all who will read.

It can but be regarded as a judicious measure, that to the
Board of Agriculture has been given the power of directing for
what purposes one-half of the State bounty given to agricultural
gocieties shall be expended. The members of the Board repre-
senting every county in the State, and being, (if not connected
with the management of some of the local societies as is generally
the case ) at least well acquainted with their workings, influence
and needs—meeting together and looking over the whole ground,
are better prepared to recommend for what purposes this portion
shall be given to accomplish the best and most permanent results,
than are officers of societies who are likely to have ideas some-
what limited by their own peculiar wants, and the favorable or
unfavorable condition of their own society—and at the same time
the disposition of the remaining half gives to the local managers
of societies an opportunity to exercise their own judgment as to
the choice of objects for which it should be awarded. By virtue
of this provision the Board had heretofore directed that this sum
should be expended for the encouragement of wheat culture,
the formation and assistance of Farmers’ Clubs, the permanent
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improvement of farms, and other objects which have been pro-
ductive of real benefit to our agriculture. 'Indeed, the prime object
of placing a portion of the State bounty under the direction of the
Board, was to prevent its being spent in small and somewhat
aimless premiums, which leave little of permanent benefit—and
turning the same into channels which. would be likely to show
some substantial improvement that would last for many years.
Carrying out the plan of previvus years in this particular, the
Board at its last annual meeting directed that one-half of that
portion under its control (or one-fourth of the bounty received
from the State ) be offered by the several agricultural societies for
the planting of orchards from native trees or the growing of native
nursery stock. The other portion was to be offered for some one
or more of the following objects, from which each society was
allowed to select that which its officers deemed most needful of
encouragement in their several localities, and to offer and award
the same in such manner as they thought best, viz: The
encouragement of the introduction of thnroughb.red stock, the
encouragement of Farmers’ Clubs through the establishment of
libraries of standard and useful agricultural books, or the giving
of lectures; and the encouragement of thorough drainage. The
reports to be given by the societies this winter on the above
matters, will show what they have done thus far in the offering of
these prizes, with the results, and will determine in a measure
the future action of the Board upon the same.

In accordance with a vote of the Board the Secretary was in-
structed to present the following to the Committee on Agriculture
of the last Legislature, which was accordingly done:

‘ Waereas, The too great multiplicity of agricultural societies
tends to weakness rather than strength—it having been demon-
strated from -many years’ experience that one strong, united
society, is better than two weak ones; AND WHEREAs, we believe
the tendency to the multiplicity of incorporated local societies is
largely increasing, therefore

““ Resolved, That the Maine Board of Agriculture having a
leading purpose for the real good of agriculture and agricultural
societies, looks with disfavor upon the incorporation by the Legis-
lature of societies embracing small local areas, believing that such
societies only need for their own effectual working a simple, self-
organized plan of association ; and that the act of legal incorpo-
ration is a questionable precedent, liable to lead to local prejudices



INTRODUCTION. xiit
and a useless division of effort, and possibly of State aid to
agricultural societies.”’

The adoption of the above resolution grew out of the fact that
numerous Farmers’ Clubs and small local societies in places where
they drew away quite seriously from the interest in already
existing county societies, were being incorporated by the Legis-
lature, and that there was danger this course would lead to a
rivalry which might not in all cases be harmonious and honorable.
The encouragement of district and town clubs and societies could
hardly be too great, but it was questionable if they needed the
act of legal incorporation for their effectual working, as thereby
they would seem to become rivals to other incorporated societies,
infringing upon or curtailing the limits of such societies—when in
fact they should be auxiliary or tributary to them, and a direct
aid and assistance, instead of a cause of division and weakness.
The resolution was placed before the Legislature at too late a day
in its session for any action to be taken upon the same, but in ac-
cordance with a subsequent vote, it will be again presented the
present winter.

Last winter, in accordance with a suggestion made at the semi-
annual meeting, a county or local meeting of the Board was held
at Etna in Penobscot county. This meeting was attended by
three members of the Board and the Secretary, at which papers
were read and discussions had on the management of grass lands,
the raising of the wheat crop, the winter feeding of cattle, and
other subjects. The meeting occupied the entire day and evening,
was very well attended, and productive of much good. A second
meeting was arranged for Wilton in Franklin county, but owing
to the prevalence of a severe storm, the programme arranged for
the same was not fully carried out. The idea of these meetings
was to have them held in different parts of the State, at places
remote from points at which such meetings were usually held, and
holding the same under the auspices of the Board acting through
the member for the county where held. The plan was cordially
commended by the Board, and there can be no doubt such
meetings would be instrumental in accomplishing great good.

The semi-annual meeting of the Board was held at Calais,
Washington county, on the 2d, 3d and 4th of November. It is
true that Washington county is not especially devoted to agri-
culture—in fact lumbering, shipbuilding and commercial pursuits,
have heretofore occupied the attention of a large majority of the
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people. Still there are in the county many progressive farmers,
who claim they belong to Maine, (although living in a border
county ) and who expressed an earnest wish to have the session
held at some point within the limits of Washington. The farmers
there have been completely beyond the range of such meetings ;
and it was decided by the business ‘committee of the Board, that
the county had claims for a session which could not well be got
over or set aside. It was deemed better to hold a fall than a
winter session at that extreme point, and although the students of
the State College could not attend, yet the Faculty of the College
consented to change the order, (to accommodate the farmers of
Washington county to have the meeting ) while they are to have
the students attend the coming winter meeting, and thus meet the
requirements of the statute. The meeting was fully attended,
twenty-one members being present. The first session was taken
up with a report on the yield of the crops in the several counties
the past seasou, being reported upon by the members from the
different counties, as follows :

Androscoggin—7. A. Gilbert. Crops on the whole very satis-
factory. Hay crop bountiful, above the average; secured in
excellent condition, in consequence of early cutting. Corn crop,

‘growth heavy, but late and rather immature, not up to the average.

Potatoes injured by rust, two-thirds of average crop; very little
rot. Grain very good; wheat not as good as last year, oats heavy,
barley good, beans good. Fruit, nearly a total failure; a few
orchards escaped ravages of caterpillars, and yielded a fair crop.
Pasturage excellent, stock of all kinds has done exceedingly well ;
prices fair and stock husbandry satisfactory. Aroostook—Isaac
Barker. Hay crop average, but from late cutting was injured by
bad weather; corn, little cultivated, not a good piece in the
county ; potatoes more grown but the crop below the average;
oats average ; barley below the average; buckwheat larger crop
than ever, and secured in excellent order; wheat very good,
injured some by midge but fully up to the average. Pasturage as
good as average, and stock generally has done well. There has
been a fair demand for stock, but prices have not been high.
Fruit average better than in years past, and fully up to some other
counties. Dairying successful, and cheese factories doing well.
FPranklin—A. L. Bradbury. Cropsnot an average. Hay on some

farms greater, and on others smaller than average. Wheat not up

to last year in quantity or quality ; oats above average, barley and
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rye but little is raised ; potatoes not up to average, early kinds did
well, later sorts rusted bad ; corn not up to yield of former years;
fruit crop almost a failure. Stock and milk productions good.
Associated dairying succeeding well. Hoancock—S. Wasson.
Hay the best for many years, the bad weather at the close of the
season damaging it greatly; oats, failure; potatoes about 75 per
cent. of average crop; beans, a very good crop, especially the
improved yellow eye; corn none; barley a general failure; cran-
berries, the cherry variety destroyed by frost; apple crop good;
caterpillars none; pasturage very good, and stock in fair condi-
tion ; cheese factories, none. Kennebec—I. E. Getchell. Hay
crop excellent, of first quality, and farmers are becoming con-
vinced of the necessity of early cutting. Farms that have been
well taken care of have yielded well; corn better than average,
corn cut up early and cured in shock ; potatoes, Early Rose, better
than average, late ones rusted and gave a poor crop, rotting some;
wheat, Lost Nation has yielded well in past, but this year is not
more than one-fourth what it has been heretofore ; oats and barley
average ; fruit, light; pasturing good and stock is looking well ;
market gardening is receiving increased attention. Knox—T.
Williams. Ilay crop better than the average, and got in good
order, although late cut hay was damaged; potatoes light, not
two-thirds of an average crop ; not much grain sown in the county,
wheat light; oats and barley an average; fruit light, but better
than in some parts of the State. Lincoln—L. H. Winslow. Hay
crop better than average, and secured in better condition; grain
of all kinds light, wheat not half of an average crop; oats light;
potatoes not more than half of average crop ; corn crop very good,
more than an average crop; fruit very light. The Lost Nation
wheat did better than any other variety. It makes excellent flour
if the crop is cured or ripened well at harvest. The Jefferson
cheese factory—the only one in the county—is giving excellent
satisfaction, and is proving a good investment. Ouxford—G. B.
Barrows. Hay crop in West Oxford very good, and is being cut
earlier, which gives a second crop that is cut off in preference to
being fed; corn very good; pasturage good; grain—oats very
good ; wheat not up to average; rye &c., but little raised ; pota-
toes, a fair crop, but hardly up to the average, Early Rose good ;
cheese factories are generally giving increased satisfaction, and
people are well pleased with them ; apple crop a general failure,
winter fruit $4 per bbl. Penobscot—J. E. Shaw. Hay crop good,
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and where cut early got in good condition, yield fully the average
of past ten years; wheat fully the average, the Lost Nation variety
much esteemed ; oats, average ; corn, a fair crop ; fruit very good,
but light compared with last year; stock has done as well as
usual, fall feed not abundant. Penobscot county has now thirteen
cheese factories, and all have given general satisfaction; potatoes
about two-thirds of average crop, the rust injuring late planted
ones; the Early Rose and Peerless yielded best; Orono rusted
badly ; one hundred and thirty-five bushels per acre he regarded an
average crop. Piscataquis—L. Lee. Farmers feeling well satis-
fied with crops. Hay crop good, and well secured, except in
northern sections ; corn the best for several years past, although
some late pieces injured by early frost ; wheat more than an aver-
age, those who sowed as late as June 1st, got a better yield than
those who sowed in May ; fruit fair; oats and other grain, aver-
age; cheese factories meeting with success; fall feed abundant
and cattle doing well, very little fodder fed from the barn up to
the first of November. Somerset—W. D. Hayden. Crops on the
whole satisfactory ; hay crop better than average and secured in
good condition ; wheat not much below the average; oats better
than in former years on land in good condition; corn, one-half a
crop ; potatoes, two-thirds of crop ; fruit, half a crop. Sagadahoa
—I. E. Mallett. Hay excellent in quality and quantity, and well
secured where cut early ; grain crop better than for years; quality
(Wheag, barley and oats ) very heavy and good, wheat 25 bushels
per acre in many cases; threshers say one-third heavier than
average; potatoes fair, early varieties best; corn not much
grown, farmers have got accustomed to purchasing their corn
from the West; pastures good, stock in excellent condition, ex-
cept lambs, which are light, owing to moist weather; fruit almoss
a failure,. Waldo—P. W, Ayer. Not had a full crop of hay since
drougth of 1871, the last crop however was better than any year
since that time ; grain—wheat very uneven, generally light, owing
to ravages of wire worm, oats heavy and good; potatoes about
three-fourths of a crop ; fruit crop below an average, although we
have considerable fruit; pasturage better than average, and stock
of all kinds looking well ; corn remarkably good; cheese factories
are numerous, aud all giving universal satisfaction. Washingion—
C. W. Hersey. Hay good, although damaged by wet weather;
early potatoes good, late planted not more than three-fourths of
average crop; corn good; grain light; feed good through the



INTRODUCTION. xvii

season; fruit a fair crop in this section; turnips light, being too
wet for them ; in this county within a few years great improve-
ment has been made in farm stock.

At the request of the farmers of Washington county, as
expressed through the member of the Board for that county,
Mr. 0. W. Hersey, fruit growing, dairy farming and sheep
husbandry, formed the leading topics of the papers, read and
the discussions that were carried on at the meeting. On the
second day of the meeting, Mr. Dunham and Mr. Hight presented
papers, which are given in full in this Report; Mr. Brackett read
a paper on associated dairying as adapted to Washington county,
and lectures were also given in the evening by Mr. Payson, mem-
ber from Cumberland county, and Dr. Allen one of the members at
large. Mr. Brackett’s paper, while giving a general account of
what had been done by associated dairying in other portions of
the State, was prepared with special reference to Washington
county, which, like Waldo, had been something of a commercial
and maritime county, but which just now was unlike that county,
as it was passing through a sort of transition state from that to
farming, which Waldo had successfully accomplished.

In Washington the people had lumbered some, built some ships
and done some farming ; doing the latter mainly for want of some-
thing better to engage in. Now, at a time when lumber is dull,
shipping dull, and business generally dull, the question is, shall
we go on in the old ruts or try and reach out for something
better ? If the latter, what shall it be? Better farming, and
more of it surely; farming which demands zeal, industry, judg-
ment, ability and brains—and which gives a good return for all
this outlay. Of all the branches of farming which stand open for
energetic, live men to enter—none presents so much encourage-
ment as dairying by the associated system. To insure success in
this business several requirements are absolutely necessary;
among them, good pasturage, good water in abundance, a good
stock of cows, and a disposition to improve. Itis safe at the
commencement tc be sure of the requisite number of cows, as the
expense of building a factory for 300 cows is little more than that
of building one for 150 cows. It is not a formidable job to start
a cheese factory, and when once you get about it, it may be com-
pleted in a short time. Among the advantages of cheese factories
are the improvement to the real value of the town by the erection

of buildings ; the increase in the number and value of cows; the
It
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saving of labor to farmers’ wives during the heated secason of the
year; the convenience and decreased cost of marketing; the
direct return in dollars and cents, and the gradual but sure
improvement to our farms. These were dwelt upon at some
length, and then the objections to associated dairying taken up.
The chief one was the over-production of cheese; but this the
speaker thought a mistaken idea. Cheese is just as much a staple
article of food as flour, and must always be in demand, the price
of course somewhat variable—the same as for any other.article of
consumption. Another was, that the production of so much
cheese would lessen the butter product; but this loses its force
when it is borne in mind that cheese factories mean more cows on
our farms—that the factories run only about five months in the
year, leaving all the rest of the milk season in which to make
butter from an increased amount of milk, and a greater number of
cows. No locality will be likely to support and operate a factory
three or more yecars without doubling the number of cows kept.
The paper closed with an earnest appeal to the farmers of
Washington county to make a beginning in the manner of asso-
ciated dairying, as a thing that would never be regretted, and on
which no back tracks would ever be taken. A general discussion
followed the reading of Mr. Brackett’s essay, in which were
brought out reports from several cheese factories in different parts
of the State; the unanimous testimony being that factories had
everywhere given complete satisfaction, the number of cows had
increased, the profits had been larger, and the system was
regarded as one of the best ever adopted by the farmers of Maine
for the improvement of our agriculture. Dr. Allen’s lecturc on
the Aims and Methods of the State College is presented in full.
The lecture given by Mr. Payson was entitled, *“ A Plea for the
Human Body.” Tt was ingenious and ably written, though some-
what speculative in statement. His opening proposition was that
it should be within the province of the Board to which was
assigned the care of horses, cattle, sheep and swine, also to have
some regard to the physical man. IHe argued that this life
belonged to body, and the next to the soul; that if a little of the
attention which the latter had received had been given to the
body we should see better results than we do now. In the good
time coming more regard must be, and would be, paid to the food
upon which the body feeds, in order that it might rightly grow
and become properly developed. His views were ably pre-
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gsented, and however much some might differ from him, all
accorded to his treatment of the subject originality, force and
independence. ,
Of the papers which formed the third day’s programme, those
presented by Mr. Brackett, Mr. Wasson and Mr. Ayer, are given
in full. At the request of the convention, Mr. Gilbert, President
of the Board, gave an off-hand lecture on fruit growing, which
with the answers to the enquiries which it suggested, consumed
the greater part of the forenoon. The points taken up, were, in
the main, those which Mr. Gilbert has so well presented in his
paper on a similar subject given in full on page 65 of this Report,
and it is therefore not necessary to repeat them here. The brief
discussion which followed the lecture brought out two facts of much
interest in this connection :—one being that at Meddybemps in
Washington county, the Concord grape ripens out of doors three
years out of four, and the Clinton has not failed for twelve years
to ripen every season; the other, that the apple known as the
Naked Limbed Greening, has been shipped to England by parties
in Winterport, and it has been pronounced the best shipping and
keeping of all the American varieties that have been sent abroad.
During a discussion in the afternoon, Mr. C. F. Todd of St.
Stephens, gave an account of the efforts made by the Province
of New Brunswick in the introduction of blooded stock, under-
taken mainly as an aid to the local agricultural societies. This
past year (1865) the Province had expended $25,000 in the
purchase of blooded stock, mostly imported ; consisting of Ayr-
shire cows and bulls, which formed one-third of the whole
purchase, a few Jerscys, some Shorthorns, oue Ilereford, one
Holstein ; Leicester and Cotswold sheep; Berkshire, Yorkshire
and Chester swine, and Percheron horses. These animals were
brought to Fredericton and sold at auction, the societies being the
chief purchasers, as by so doing they could get the benefit of the
Government grant to them. Purchasers were required to give a
bond to keep the animals in the Province for a term of five yearsA.
The enterprise was regarded as one which would result in great
good to the agriculture of the Province. Mr. F. W. Shepherd of
Belfast, who had used menhaden as a fertilizer for many years
with varying results, gave an account of the manner in which he
had used them the past season with which he was highly satisfied.
He had received the best results by making them into a compost
in connection with yard manure, loam, ashes and plaster—in the
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proportion of one cord loam, one cord manure, ten barrels menha-
den scrap, (11 barrels to the ton) one bushel plaster, eight to twelve
bushels ashes. This is put up in layers, sods being placed on the
outside to hold the mass. In a few days it will heat, when it is
worked over, and in a few weeks the entire mass will be about the
consistency of leached ashes. This is applied to the land for
grain, and also to grass land. Put on to grass land in October, it
had given a yield of two loads of hay this year on land that last
year gave but one; and on a field that had not been plowed for
ten years, and had yielded two to three loads, applied as above,
it gave this season seven loads. This manure is good for grain,
potatoes or grass. The heap will compost more readily if built
up high than if spread out broad, and will take about ten days or
two weeks to become fit for use. The scrap costs at the factory
$10 per ton from the press, or $12 per ton if packed in barrels.
It may be added here, as a sort of after statement to the remark
made on page 63, ‘“there is some danger that this scrap will be
sent abroad in bulk by the cargo’’—that this fear has indeed
become actual, and that two or three cargoes have been sent the
present fall ( 1865 ) from Boothbay to Holland. Are our farmers to
allow this wonderful means of fertilizing our own soils to be sent .
across the Atlantic to enrich the fields of the Old World, or will
they see if something cannot be done whereby it may not only be
kept in our own country, but in our own State, and be obtained
by interior farmers at a reasonable cost ?

The meeting was quite well attended, considering the extreme
point in the county at which it was held, and the unpleasant state
of the weather during the meeting, and already good results have
been heard from it, as calls have been issued for the organization
of two cheese factories, the inception of which date from the
Calais meeting. Itis yet too early to judge of the results of the
session, but it cannot be doub’ged that good seed was sown in
abundance, and years hence will hear good fruit for the cause of
improved agriculture in the extreme eastern section of our State.

Reports from the cheese factories throughout the State for the
past season are generally very satisfactory. .In a few instances
the returns show that from local causes which will be overcome
another year—mainly the result of inexperience—factories have
not proved quite so successful as was anticipated ; but upon the
whole the returns give a most satisfactory and cheering outlook
for associated dairying in this State. In behalf of the Maine
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Dairymen’s Association, the Board has issued circulars of enquiry
to all the factories known to have been in operation during
1875 and already returns have been received from about forty
companies. These blanks cover a great many points of interest,
and the reports from the factories embrace many matters which it
will be interesting to have brought to the attention of dairymen,
the results of which will be elaborated for the annunal report of the
Association, By permission of the Secretary of that Association,
a few of the leading results are presented below :—

Name of Company. Ibs. cheese made, price—cents. No. cows.

East Sangerville . .......... ..., 41,000 14 150
Corinth ............. ... .t 52,000 12} to 13 300
Wilton........coiiiieinan... 18,824 13 100
SouthParis.................... 40,000 12 to 15 240
North Turner ................. 40,336 12} to 18 200
Andover........couieiiiunnnnn 11,416 - 5
West Minot.........c.vuun ... 28,342 12t 150
North Pownal ........ e 11,749 13 100
South Pittsfield and Burnham ... 14,625 13 80
Winterport.. .. ... ..o inL... 15,121 13 85
Sandy River ( Strong).......... 39,092 131 200
Morrill.. ... il 22,230 14 -

East Jefferson . ............. .. 20,000 14 -

Aroostook Valley ( Presque Isle) 36,950 13 180
Dixmont........coevevinin.... 22,440 13 170
Houlton...cvee oo o e, 34,845 15 160
Centre Montville. ............ .. 23,953 14 80
Freedom...................... 18,127 13} to 14 100
St. Albans .........ih i, 31,664 13 140
Stetson ..o.oii ittt 51,000 128 240
Newport......coooiiiiiiinas, 8,995 124 55
Six Mile Falls ( Glenburn)...... 17,180 13 200
Dixfield....... oo iiiiienn.t. 34,000 13 -

Milo ..ot e ie et e 22,000 - -

Exeter......oiiiiineivnnnnnn 50,000 12} to 13 230
Mexico and East Rumford... .... 20,112 12 150
Dixmont Mountain............. 26,000 13 150
Carmel......c..ove v, 26,000 13 170
Fryeburg «.oovvveniiniian... 21,390 14 150
South Newburg................ 55,927 12 225

Livermore ......ccceevuennn... 27,702 - 125
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Name of Company. 1bs. cheese made. price—cents. No. cows.
Winthrop.....covevnannn eee.. 47,000 12 200
North Jay........ et ceeeaan 24,367 124 -
Phillips and Avon.............. 35,000 .13 175
Enterprise ( Industry )......... 7,626 12} to 15 60
North and West Auburn........ 22,907 13 -
Carmel, Hermon and Newburg .. 44,157 12 to 14 200
North Livermore............... 24,605 - 150
Kenduskeag ...... Ceree e 66,480 12t0 184 350
Etna....ooooviiiiiii it 18,051 13 to 14 -
Union .ovi i iine i i iieenenn 4,462 14 to 15 -

The returns from the local agricultural societies have been
received and show a good degree of interest and success in their
special fields of labor during the past year. An abstract.from
these returns will as usual be given in the second part of this
Report. While the number of Farmers’ Clubs is believed to be
less than at some time in the past, another organization of a
private nature, known as the ‘“ Patrons of Husbandry,”” has large-
ly extended itself over the State during the year, and is believed
to be productive of much good—indeed, whatever unites farmers
together, contributes to the social amenities of life, and promotes
a spirit of mutual co-operation and aid among them—cannot but
produce good results, if well and wisely managed. It is to be
hoped the expectations of this Order will be fully realized by those
who constitute its membership.

The State College of Agriculture and the Mechanic Arts has
graduated its fourth class, numbering eighteen, and has had a
year of marked prosperity. The Freshman class of 1875 was the
Jlargest ever admitted into the Institution, and it may be safely
predicted that as it becomes better known throughout the State,
and draws to its support a larger number of influential friends its
usefulness will steadily increase. With an efficient faculty, and
the liberal aid of the State, it will go on in a course of sure pros-
perity, giving to the young men of our State who desire it, at a
moderate cost, the advantages of a thorough, liberal, scientific
and practical education. This it does by means of the most
approved methods of instruction, by giving to every young man
who pursues the course of study an opportunity practically to
‘apply the lesson he learns in the class-room, and by furnishing
him facilities for defraying a part of his expenses by his own labor.
While the course of study fully meets the requirements of the
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national grant, and is especially adapted to prepare the student
for agricultural and mechanical pursuits, it is designed that it
shall be also sufficiently comprehensive, and of such a character
as to secure to the student the discipline of mind and practical
experience necessary for entering upon other callings or pro-
fessions.

The year has been one of fully average returns, and the farmer
may well be satisfied with the results of his labors. Our flocks
and herds have been free from plague and disease, our staple
crops generally spared from blight and the ravages of insects, and
on the whole contentment and comfort have waited on industry,
crowning it with satisfaction and plenty. No one has lost faith
in farming, but on the contrary faith in iutelligent, systematic and
well directed farming has steadily gained ground every day during
the year, and more men arc in love with it, believe in it, and are
following it now than formerly. Many farms it is true have been
deserted ; but all over our State men are returning from the city
to the farm, and, putting into operation business principles and
intelligent direction, are working out good results, and stimulating
improved farming throughout large sections. Patient investi-
gators in the somewhat obscure fields of science as applied to the
practical matters of the farm, are also making their studies and
carefully recording the results for the benefit of -thinking,
questioning farmers everywhere. Through these combined agen-
cies, and by the diffusion of intelligence, and the spread of correct
information, our average farming is being brought up year by year
to a higher standard, and is claiming its right to the dignified
rank of a science.

Respectfully submitted.

SAMUEL L. BOARDMAN,
Secrelary of Board of Agriculture.
Avcusta, December 28, 1875.
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THE MENHADEN AND HERRING FISHKRIES OF
MAINE IN CONNECTION WITH AGRICULTURE.

During the session of the Board of Agriculture at Wiscasset in
1874, the attention of the members was called to the facts that
vast numbers of migratory fish are taken on the coast of Maine
every year, and that the business of converting them into fertili-
zers has recently assumed great importance. And while it was.
shown that by far the larger part of the fertilizers manufactured
are sent out of the State, the enquiry was instituted whether some
plan could not be devised by which the manufactured article, or
the fish scrap which so largely enters into its composition, could
be used in our State, and thus save to it thousands of dollars now
paid annually for foreign fertilizers, and confer a double benefit.
upon our farmers. Acting under the recommendations of the
Board, the Secretary, in 1874 and 1875, personally visited nearly
all the establishments on our coast from Boothbay to Eastport,
where fish scrap is converted into fertilizers, or where oil is.
manufactured from the fish, and the crude scrap sold to fertilizer
factories—with a view of becoming acquainted with the details of
the business, and of ascertaining what could be done towards
supplying farmers in the interior of the State with the fertilizers,
or the dried scrap, at reasonable cost. In order to get a clear and
intelligent view of the whole subject, the enquiries first led to an
investigation of the natural history of the menhaden and herring,
then to their economic history, and finally to the practical rela-
tions of the subject to our agriculture. The following pages
embody the results of this investigation.
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THE MENHADEN . .*

A.—Narvrar History.

1.— Classificalion and Nomenclature.

The menhaden belongs to the great IHerring family, which in-
cludes the herring, shad, alewife, pilchard, sardine, anchovy and
other less known species. Besides the name of ‘‘ menhaden,’”
which, for the sake of uniformity, will be used throughout the
article, it has various other local appellations of which that of

“‘pogy’’ is the one most commonly used in Maine.

2.— Description.

To those unfamiliar with the appearance of the fish, the follow-
ing brief description may be serviceable : general form very much
compressed, like the alewife and shad ; head very large and deep,
but not very thick from side to side; when seen from above, the
body tapers away evenly from the middle to each end. Color
commonly greenish brown, sometimes bluish above, silvery be-
neath ; a black spot on the shoulder. Size, larger than the ale-
wife, smaller than the shad, not varying so much as the latter;
length 10 to 14 inches, from 160 to 300 filling a barrel; weight
commonly one pound or a Ilittle more; an extremely large one
caught at Boothbay last summer, (1874), weighed 1 1b. 14 oz.
(For details of shape and proportions, examine the plate.)

The flesh of the menhaden is fine-grained, has a delicate flavor,
and, when cooked very soon after the fish is dead, is as good
" eating as a shad,—by some persons even preferred; but if allowed
to lie long it acquires a strong oily taste that is not pleasant.
When in its best condition it is exceedingly fat, a thick' layer of
blubber envelops the body under the skin, and all other parts
contain an unusual proportion of fat. This fat is perfectly sweet,
and free from ill flavors, and oil made from it carefully has no
unpleasant qualities when new.

3.—Range, Migrations and Reproduction.
It is found at some time in the year along the whole Atlantic
coast, from Florida to the Bay of Fundy. Towards the northern

*Technical name Brevoortia menhaden, (Mitch.) Gill. Synonyms: Alosa menhaden,
Alause menhaden, and Clupea menhaden, of various authors. Desides the local names
given above, Gill mentions the following : Munnawhatteang, (Narragansett Indians) ;
poghaden, panhaden, panhagen, hard-head, bony-fish, white fish, (all these in various
patts of New ¥ngland) ; skippaug and bunker, (Long Island); moss-buaker, bug-fish,
(New York) ; fat-back and yellow-tail, (Carolinas).
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limit of its range it is only seen for a few days at the warmest
part of the summer. As we proceed southward, its stay lengthens,
until we reach the coast of the Carolinas, where it is found nearly
every month in the year. It is the common theory, that this
species breeds altogether on the southern coast, or in the Atlantic
opposite that coast, moves northward every spring in search of
its favorite food, and returns southward every autumn, Although
future researches may overthrow our present conclusions, the
theory appears in its essential points to be pretty well established,
subject to some modifications to be hereafter noticed.

The extreme limit of their southern range appears to be as far
south, at least, as Florida. What appeafs to be the head of the
spring migration is said to strike the coast of Georgia about the
first of March. Thence northward, it appears successively on the
several parts of the coast, in general correspondence with the
order of their position, reaching Massachusetts in May, and
Maine in June.

Their first appearance on the southern coast of Massachusetts
is in the latter part of April, the 21st of that month being consid-
ered very early for them to be taken in the pounds at Wood’s Hole,
the common date of the first captures being about May 10th.* In
a weir at Waquoit, a few miles further east, they arrived, for the
seven years ending in 1871, each ycar before May 1st, the
carliest date being April 2d, and the latest April 80th. This was
just at the close of the alewife seasoun, which ended in the same
weir, during the same years, from April 23d to April 30th.t+ On
the shore of Martha’s Vineyard they are taken a few days later
than in Buzzard’s Bay.] In the latter vicinity they are caught in
greatest numbers in the month of May, the catch falling off as the
summer progresses, to be revived again in October,

On the coast of Maine, between Cape Elizabeth and Pemaquid,
the first menhaden are seen in the month of May, sometimes as
early as the 10th; but they are in very small numbers and but
occasionally seen until June. From June 1lst to 15th the main
“run’’ sets in. From that time till late in September, and some-
times till October, they are plenty enough to warrant fishing for
them. The latest date at which they have been observed is Octo-
ber 25th. The period of greatest abundance is commonly about

* United States Commissioner, Fish and Fisheries, Pt. I., p. 59.
+ Massachusetts Commissioners Inland Fisheries, 6th Report, p. 59.
1 United States Commissioner, Fish and Fisheries, Pt. L., p. 35.
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the last of July or the first of August, although for several weeks
preceding and following that date there is very little variation in
their numbers.*

In the vicinity of Brooklin, on the eastern side of Penobscot
Bay, the first menhaden seen are scattering individuals that are
caught in gill-nets and wiers in May, often as early as the middle
of the month. The schools do not appear until the middle of June,
on an average. They leave in September commonly.t In Blue-
hill Bay they are sometimes known to stay as late as October.

Eastward from this point the stay of the menhaden is materially
shortened up. At Jonesport it is almost confined to the month of
August, scattering ones being taken in July.] In Passamaquoddy
Bay and vicinity menhaden are now rarely seen. Formerly they
were found in all these waters in August.

With regard to the reproduction and early growth of menhaden,
much is to be learned. Observations made on our coast, tell us
plainiy that the eggs are laid during their absence from us, and
probably at a considerable distance from our shores. Neither are
the young at any stage ever seen here, nor is the spawn or milt of

. the adults near maturity during their stay. In the last week of

September the latter are, in specimens caught near Boothbay, so
little developed that only a person accustomed to the examination
of such subjects can distinguish the sexes. They have evidently
time to make a long journey before their spawning time arrives.

At Cape Cod they are much nearer their spawning ground. Not
only are the young often found in the harbor of Provincetown, but
the spawn and milt of the adults are sometimes well developed
before the last of them disappear. Once they were found in one
of the Cape Cod harbors fully ready for spawning in the month of
December; these are supposed to have been one of the earlier
schools, that would have left the coast before that time had they
not been detained by a school of blue fish that is believed to have
penned them up in the harbor.§

According to testimony collected by the U. S. Commissioner,
the occurrence of young menhaden ir Vineyard Sound and Buz-
zard’s Bay, is a fact familiar to the fishermen, and they are some-
times as small as an inch or an inch and a quarter long; but the
date of their appearance is never before July. The occurrence of
so small specimens so late in the summer would favor the opinion

* Statements of G. B. and A, H, Kenniston. } Statement of George R. Allen.
4 Statement of Z. D, Norton. §Observed by Capt. N. E. Atwood.
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that the spawn from which they hatched must have been laid later
than the preceding winter, and at no great distance from the place
of observation. As to the first point, there is testimony to the
occurrence in those waters of adults with spawn in them in the
spring; one witness thinks they spawn late in May, another, at no
particular time. It is agreed that very few have spawn compared
with those that do not, and one careful observer watched through
the season of 1872 without finding a single specimen with spawn;
a result which warrants a great deal of caution in receiving the
testimony of those who thought they had seen menhaden in that
condition. As to the other point, it cannot be thought that fish of
such diminutive size can have travelled from the Virginia coast, a
distance of 300 miles or more ; even fifty miles would seem a long
journey for them to accomplish. If there be no mistake as to the
identity of the young fish seen, a portion of the menhaden must
spawn not far from Vineyard Sound. Similar remarks apply to
the young observed in Provincetown harbor.

It is not, however, till we reach a much lower latitude that we
find ripe adults common, or the young abundant. Off the coast of
Virginia, about Christmas, the females can be readily distinguished
by the distention of the abdomen ; both sexes are so ripe that eggs
and milt can be 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, thought to be one and a half or two incheslong.
These little ones huddle together in dense schools, preyed upon by
shovel-nosed sharks and other enemies. They are bound, so far
as can be seen, 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.* Young menhaden are
also mentioned as occurring in the harbor of Beaufort, S. C., in
December.t

When leaving the coast of Maine in the fall the old fish are
described as going off ‘“ to the westward’ in great schools, as
they came. They leave the eastern districts first and have every
appearance of moving along the coast. At Cape Cod they are
subject to a detention. ¢ The mass of them,” says Captain
Atwood, ‘“as is well known, pass off the coast in the latter part

* Statement of George B. Kenniston,
+ United States Commissioner of Fish and Fisheries, Part I., p. 245.

e W
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of antumn. They keep passing out; and in our Provincetown
Harbor, where the land crooks around so as to detain them, we
catch them a month later.”’* This fact is, to be sure, capable of
some other explanation, but that given by Captain Atwood is at
least a very plausible one, particularly when we consider the
whole peninsula of Cape Cod as constituting the detaining barrier.
At the mouth of Chesapeake Bay a similar phenomenon is observed.
In the fall they mass on the southern shore of the entrance just
inside Cape Henry, while in the spring they mass on the northern
or Cape Charles side. This is precisely what might be expected
on the supposition of their migrating north in the spring and south
in the fall.

Corresponding with the successive appearance of the menhaden
from south to north, there is a progressive improvement in size
and fatness. When they arrive in Chesapeake Bay, in the spring,
they are thin and lean, and appear to be sluggish and stupid so
that they are easily caught,—can almost be taken out by the hand
along the shore, which many of them follow closely. Between

. Virginia and Maine the increase in weight is thought to be one-

third. In the fall the increase still continues, but the order of it
is reversed, the fish appearing to grow larger the farther south
they go, and on reaching Virginia again are twice as heavy as in
the spring, and have so gained in strength, swiftness and wariness
that they are very hard to catch.t

These statements as to the increase in weight are supposed to
apply to the same individual fish, on the theory that they traverse
the whole coast from Virginia to Maine and back again, in such
proximity to the shore that they are liable to be caught at any
point. It isnot meant that all of the menhaden comg so far north,
for they are present through the whole summer on all parts of the
coast; but it is maintained that every menhaden that visits us
came from the southern coast, and if not intercepted will return
to the same place.

The great abundance of the species in our waters,} would at
first view seem to conflict with the notion of a journey of many
hundred miles along the coast, exposed through its whole extent
to fearful ravages by man and predatory fishes. But it may only

# United States Commissioner of Fish and Fisheries, Part I., page 225.

1 Statement of G. B. Kenniston.

1 Moro than half the menhaden oil produced in the United States ismade in Boothbay -
and Bristol.
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indicate that the fish, while moving parallel to the coast, have a
much wider path than has been assigned them. -Instead of all
passing along within sight of land, it is very likely that the
migrating host occupies a breadth of fifty miles or more. While
on our coast they are believed to be often further out than that,
and that they should spread out to a breadth of even 100 or 200
miles, when further south, need not be deemed at all improbable.
On this supposition it wounld be only the inner edge of the migrating
column that would be exposed to capture ou the way by man, and
it is not at all certain, perhaps not even probable, that the preda-
tory fishes are so numerous and destructive far out to sea as they
are pear shore.

The theory in question derives farther support from the experi-
ence and opinions of fishermen on various parts of the coast. In
many places south of Cape Cod they think they recognize Maine
fish on their return in the fall, by their superiority in size and
quality, to those that have been with them through. the summer,
the supposed Maine fish bringing a much higher price.* Of the
fact of a return in the fall, of superior fish from somewhere there is
abundant evidence. The business of making oil in Maine was
commenced by Rbode Island fishermen, who followed (as they
believed) the run of menhaden downu to our coust after the spring
fishing at home was over; fished here as long as the menhaden
staid, and then returned home to fish there again in the fall.
These men believed that the Maine fish passed by Rhode Island
both in the spring and in the fall. The phenomenon of the partial
cessation of the fishery in that district during the summer and its
revival in the fall is explained in a different way by some Massa-
chuseits fishermen, who say the menhaden simply go off into deep
water to escape from the blue fish, and return again to the shallow
waters after the latter have taken their departure in the fall.t

The facts and opinions thus far cited, taken together, are clearly
in favor of the theory of a general southward movement of men-
haden every fall to breeding grounds lying not farther north than

* My judgment is that those fish which stop south of Cape Cod are not fully matured
fish, for Maine fish on their return in the fall are recognized by all, by their size and
quality, as readily as would be a different species. All summer in Rhode Island and
Long Island, fish are worth twenty-five cents per barrel maximum price. Maine fish
readily bring $1 00 and $1.40—caught by same men on their return. My experience
south also gives emphasis to such a deduction.— Letter of G. B. Kenniston.

+ United States Commissioner, Part 1., page 45.
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Cape Cod, and in part, if not mostly, a good deal farther south,
either on the coast of Virginia and the Carolinas or at an unknown
distance seaward in the same latitude. The occurrence of young
at Provincetown indicates that some of the spawn is laid almost
as far north as that point, and the fact that they are in small num-
bers does not necessarily imply a corresponding paucity in the
number of those hatched so far north. Just as the grilse or half-
grown salmon of our latitude remain at sea, instead of entering
the rivers as they do further north, so it may be that the young
menhaden of these northern seas lack the instinct that impels their
southern brothers to erowd landward. Pursuing the same train
of thought further, we may imagine the spawning ground of this
species to extend even further north than Cape Cod, but to lie at
a much greater distance from the coast than in more southern
latitudes. To reach it our menhaden would only have to run off
the course obliquely, moving at the same time southward and sea-
ward, a total distance of perhaps a hundred and fifty miles. Such
a theory is not, however, supported by any definite evidence, and
indeed the only modifications of the common theory that the evi-
dence seems to call for, are the extension of the spawning grounds
(for a fow of the menhaden) to a point near Cape Cod, and the
assignment of a very great breadth to the track followed by them
in their migrations. _

The definite solution of the various questions raised, must await
the result of further researches. Much is expected from the report
of the United States Commissioner of Fish and Fisheries, who has
for several seasons been prosecuting inquiries relative to the
natural and economic history of the menhaden.

4.—Food.

The exhausting process of spawning leaves the menhaden at the
beginning of the year in a state of comparative emaciation, and it
is the business of the entire spring and summer to recover and
make a little growth. For this purpose it visits our seas, and here
it finds an abundance of congenial food. This fact we know from
its great increase in size and fatness; but what it feeds on, and in
what precise location it finds it, cannot be told from any obszrva-
tions made in Maine. The most that has been observed here, is,
that the stomach is always found full of a dark, fine, pulpy stuff,
in which the eye can detect no organized substance. The culy
known examination made by competent observers, is one recorded
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by Professor A. E. Verrill, made in April, 1871, at Great Bgg
Harbor, New Jersey, of which the following account is given :

¢ A large number of specimens [of menhaden] freshly caught in
seines were examined, and all were found to have their stomachs
fillled with large quantities of dark mud. They undoubtedly swal-
Iow this mud for the sake of the microscopic animal and vegetable
organisms that it contains. Their complicated and capacious
digestive apparatus seems well adapted for this crude and bulky
food.”’*

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

“In some cases, especially in well-sheltered localities, where
the water is tolerably pure, the mud may contain large quantities
of living and dead microscopic organisms, both animal and vege-
table, and these may even constitute more than one-half of the
bulk of the mud, which, in such cases is peculiarly soft and floc-
culent; such mud is extremely favorable to many kinds of animals
that feed on the microscopic organisms, especially the bivalve
shells, Holothurians, and many Annelids, and the ‘menhaden’
among fishes. The last variety of bottom, when it has a substra-
tum of sand or gravel a few inches below the surface, is the most
favorable kind for oysters, which grow very rapidly and become
very fat in such places.”

If soft, pulpy mud be all thatis required to grow and fatten
menhaden, (and the above statements are on the best aunthority)
surely we have abundant forage for the sustenance of greater
schools of them than there is any reason to expect.

But be it mud, or be it anything else, the food they find is
abundantly nutritious, and they fatten up rapidly. The early fish
taken at Boothbay about the 20th of June, sometimes only give
about'two quarts of oil to a barrel of fish. The amount increases
gradually through the summer, and about the first of October the
yield is four, four and a half and five gallons per barrel. At
Jonesport the amount stated is three and a half to four gallons
per barrel of fish, at the end of August.

There is a remarkable variation in the fatness of the menhaden
of different years; this is the universal experience. At Brooklin
the yield of a barrel of fish in June is one gallon of oil, in some
years, and in others (1874, for example) three gallons; while the

* United States Commission of Fish and Fisheries, Part L., p, 520.
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September yield varies from two to five gallons per barrel. There
is a corresponding variation in the size of the fish. Of the smallest
ever caught in Maine, it is thought a barrel will hold three hundred;
of the largest about one hundred and sixty.

5.— Common Habits.

Like all the members of the herring family, the menhaden is a
gregarious fish ; and probably it surpasses in this respect all the
other species of the family. They are occasionally found singly,
and by these single scattering fish, or at least by very small bodies,
the approach of the schools to the coast is always heralded days
or weeks in advance ; but they generally form immense schools,
numbering ordinarily perhaps 100,000—sometimes a great deal
smaller, and sometimes, undoubtedly, comprising millions. The
largest schools are too great to be enclosed by any of the seines
in use, and their numbers can only be estimated roughly, on the
basis of those actually taken, which often number 100,000, and
sometimes a great deal more. These schools are dense masses of
fish, moving close together, all in the same direction; as if by a
common impulse. This, of course, refers to their movements when
at the surface, at which time only can they be observed. When
near enough to the surface to be seen, the whole mass is of a
reddish color, which can be distinguished at a long distance by a
practiced eye, though quite invisible to a landsman. Sometimes
when moving slowly and undisturbed, they swim so high that the
tails and back-fins of the uppermost ranks cleave the surface,
giving it a dimpled appearance, like the rippling of a light breeze.
Their movements are generally leisurely, but sometimes very swift.
When alarmed they generally sink a little beneath the surface and
move off rapidly. All the surface movements of the fish are termed

by the fishermen, ‘““playing.”” It is not witnessed in all sorts of
" weather ; dull and rainy weather is unfavorable. One of the best
days for it is when the wind is northwest in the morning, dying
out in the middle of the day and then springing up again in the
afternoon from the southwest, with a clear sky. About the change
of the wind on such a day, the menhaden come to the surface in
great numbers. The general abundance of menhaden at the sur-
face in the most favorable weather, over the whole area frequented
by them, shows that in bad weather they are not necessarily absent
from the locality, but simply too far beneath the surface to be seen.
Whether, even in the best weather, they all rise to the surface is
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uncertain, but probably they do not. For aught we know, there
may be even then many times more at the bottom than are in sight.
The object of these movements is quite a mystery; it may be food.
Even admitting that they mainly feed on the rich mud of the bot-
towm, there is as yet no proof that it is their conly food; nor is it
impossible that a portion of the minute organisms, that look in
their stomachs like mere masses of mud, may have been collected
by them from the water while swimming.

The schools are found moving in all directions. Sometimes they
are close to the land, sometimes in bays and harbors, and some-
times in the open sea. How far seaward they run cannot be told,
though some suppose it to be fifty miles or more. In the early
days of the industry in Maine, the fishing was all done near the
shore ; now, the Boothbay fishermen often stand boldly out to sea
until nearly or quite out of sight of land, and there, during the
summer of 1874, they met with excellent success. Off Penobscot
Bay, they are frequently caught by Brooklin fishermen outside of
Isle au Haut and Great Duck Tsland. They almost every scason
run up such rivers as the Kennebec and Penobscot, into water but
little salt, but such fish are generally inferior as to fatness, which
seems to indicate that they find there a poor feeding ground, and
also that their stay in those waters is long enough to affect their
condition.

In general it is safe to say that the surface movements of the
menhaden are characterized by nothing so much as by capricious-
ness. They appear suddenly in the most unexpected spots, and,
after a stay whose length nobody can foretell, all at once they
disappear. One day they may be found at the mouth of the Ken-
nebec, 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
gsometimes happen that a whole season will pass without their ap-
pearance in bays where they have previously swarmed.* Again,

* These points are further well illustrated by the following extract from a letter of
George R. Allen of Brooklin, Hancock county: < As to the fishing grounds, it is quite
uncertain where they will appear most plentiful ; some years in this and some in that
bay. Bluehill bay is the nearest and best fishing ground to us, but they often fail to
appear there, but are certain to appear either in Penobscot, Bluehill or Frenchman’s
bays some time during the summer months. Three years ago no fish were caught with
seines in Bluehill bay ; two years ago they were quite plenty for two weeks, none the
remainder ; while one year ago (by this I mean last summer) they appeared there the
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in some seasons they crowd the harbors and coves; in others they
seem to avoid them altogether. For some years past they have so
generally absented themselves from these places as to excite a
good deal of speculation as to the cause.

6.— Causes Affecting their Abundance.

The menhaden will evidently continue on our coast as plenty as
now, but for the operation of some cause tending to their disap-
pearance, either by an actual diminution in the number of species,
or by their removal to other seas. The causes which suggest
themselves as efficient in producing these results are the follow-
ing: 1—disease; 2—scarcity of food ; 3—overfishing ; 4—preda-
cious enemies.

1—Disease. Very little is known respecting the diseases,
properly so-called, that afflict fishes; but there is no reason to
doubt that such diseases do exist; and it is not at all improbable
that they may sometimes prevail to such an extent as to make
serious inroads on the numbers of certain species. O0Old fishermen,
when preparing cod and the allied species for their own use, cull
the heap of captures carefully, and many a fish goes overboard as
being not fit, to eat. Though often, no doubt, the selection is
based on a whim, there is no question that the quality of the flesh
is subject to great variations besides those attendant on the devel-
opment of the reproductive organs, and is often unpalatable if not
positively unwholesome. You may often find codfish sold for
food, to be afflicted with a disease of the head and throat which
attacks the bones, rendering them soft and spongy, cementing
them together and quite destroying the articulations. Blindness
is known to be not very rare with some fishes ; it was remarkably
prevalent among the salmon caught in some of the rivers tributary-
to the Bay of Graspe, in 1873.

Parasitic diseases are quite common among fishes. Our com-
mon pond fish are in some places dreadfully infested by them; and
what is remarkable, this is sometimes most noticeable in the purest
waters. The little shiners of a pond in the town of Industry are

most numerous I ever saw, and remained the longest, and very fat, growing better every
Week until the last of Scptember. We fish all the way from Owl’s Head, forty miles
west, to Schoodic Point, thirty miles east from this harbor, (Center Harbur) wherever
we can find them, Sometimes they are outside Isle Haut and Duck Island, and others
in Somes’ Sound, Mt. Desert, Patten’s and Morgan’s bays in Bluehill and Surry, and
sometimes in Puddle Dock, as we call Pelfast bay ; and other shoal waters.”
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universally infested by a white worm so large as to greatly distend
the abdomen. The same thing is true of the stickle-backs of
Craig’s pond in Orland, dozens of which have been examined
without finding a single specimen free from that parasite. The
menhaden is much infested by a curious crustacean,* which buries
its star-shaped head in the flesh and subsists on the blood of its
victim, the body with two long thread-like appendages hanging
out from the wound it makes. Professor Baird notices this para-
gite in his notes on the fishes of the New Jersey coast in 1854,
and they have been found in considerable numbers at Cape Jelli-
son, Penobscot Bay. It is conjectured that epidemics may some-
times occur among certain species, of sufficient virulence to ex-
terminate them in the districts where they prevail. This is one of
the modes of accounting for the sudden and complete disappear-
ance of the blue fish from Vineyard Sound in 1764, and it is
thought worthy of note that this occurred in the very same year
that witnessed a very destructive epidemic among the Indians of
the neighboring shores, suggesting a possible connection between
the two phenomena.

2 —Scarcity of Food. If further observation confirm the con-
clusions of Professor Verrill, and mud be established as the exclu-
sive diet of the menhaden, there will be little danger of a scarcity.
We cannot say that a scarcity would be impossible, but the,
microscopic animal and vegetable organisms supposed to impart
nourishing qualities to the mud exist and multiply prodigiously
under such simple conditions, that a scarcity seems an extremely
improbable event.

8 —Over-fishing. Since the establishment of the business of
making menhaden oil in Maine, and the introduction of seining to
supply the work, there has been a constant war of words between
those engaged in seining and their opponents, as to the effect of
the new and productive mode of fishing, on the supply of fish.
~ The former maintained, that the numbers of the fish were so enor-
mous that with all the engines he could devise and put in motion
man could destroy but an infinitesimal part of them, so that the
results of his operations would never be perceptible. The others
held, that the use of such destructive modes of fishing would cer-
tainly, and at no distant day, result in the ruin of the fishery.
Such wholesale destruction—the capture of whole schools at once,

* Lerneonema radiata : United States Commission, Fish and Fisheries, Part I, p. 578.
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and of tens of millions in a season, is a drain (they said) against
which no species can long maintain itself. There have been sea-
sons during the past ten years when there seemed some ground
for apprehension that these gloomy predictions would be verified,
but leoking back now at the experience of the whole decade, and
particularly at the season of 1874, there is but one conclusion to
be drawn. There is now no symptom of a falling off in the supply
of menhaden. From Portland to Bluehill the general testimony is
that they were never more plenty than the past season. The
fishermen at Boothbay say that they have, until very lately, been
merely nibbling away each summer at the edge of the supply, the
main body of the fish having been so far off shore that they were
never reached.

The whole tendency of experience thus far, then, justifies the
theory of the seiners, that the numbers of the menhaden are too
vast to be perceptibly affected by man’s operations, unless they
are much more extensive than now.

4—Predacious Enemies. A list of the species that prey upon
the menhaden would include nearly all the large fishes that fre-
quent our coast, besides seals, porpoises and the like. Among
the species especially worthy of mention in this connection are the
pollock, silver hake,* horse-mackerel, or tunny, and blue fish.
. The pollock is the most active species of the cod family that is
found on our coast, with perhaps the exception of the silver hake.
It hunts in schools, pursuing its prey quite to the surface. It is
caught near the surface, and often by drailing. In the Bay of
Fundy it sometimes drives herring ashore, and in our waters it
doubtless often pursues the menhaden.

The silver-hake appears to be a sort of northern representative
of the blue-fish, though inferior to that species in nearly every
quality, good or bad.t Itis not a very large fish (Storer says
eighteen to twenty-four inches long) but it is very active and
swift. It is known to pursue both herring and menhaden. The

* The silver hake of Maine is Merlucius bilinearis (Miteh.) Gill, It is called ¢ whit-
ing” in Massachusetts and Saint John, N. B, The technical names of the other species
mentioned are, according to Gill : pollock, Pollachius carbonarius ; horse-mackerel,
Orcynus secundo-dorsalis ; blue fish, Pomatomus saltatriz.

+In Boston bay, 25 and 30 years ago, the silver-hake was exceedingly numerous ;
they were sometimes thrown from the fishermen’s nets in such numbers as to require the
interference of the board of health.—Storer. But since the blue-fish rounded Cape Cod,
it has become a rare species.— Lyman in Massachusetts Commissicners’ Inland Fisheries,
6th Report, page 49.
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former it devours in great numbers, and at Grand Manan a great
many of the smaller ones are sometimes caught in the herring
nets. In Bluehill bay, in the Kennebec river, and doubtless in
other places, it is caught in the weirs; and the Brooklin fishermen
often take it in their seines with menhaden. Its teeth are rather
long and remarkably sharp, and they are charged with wounding
a good many menhaden, which are afterwards caught with their
sides and backs lacerated as if in that way.

The horse-mackerel, otherwise known as ‘“albicore’’ and
““tunny,”’ is a very large species of the mackerel family, some-
times measuring eight to ten feet in length, and weighing 1000 to
1,800 pounds. It is plenty on our coast as far east as Penobscot
Bay, beyond which it is less common, although its range extends
to Labrador. No use is made of it except to try out oil from its
head and belly.* It is a notorious enemy of menhaden, and is said
to sometimes drive them ashore. At Brooklin it is accounted their
most powerful and harrassing enemy. ‘I have often,” writes Mr.
Allen, ““observed these pests, with the most imaginable indigna-
tion, in their destruction of these fish, and watched their antics
from the mast-head of my vessel, rushing and thrashing like
demons amongst a school of fish, darting with almost lightning
swiftness through them, scattering them in every direction, and
throwing hundreds into the air- with their tails.”” The horse-
mackerel is a summer visitor.

The blue-fish is at the present day found on the whole coast of
the eastern United States from Georgia to Mt. Desert. It is,
however, like the menhaden, present only a portion of the year,
retiring, it appears, to deep water on the approach of cold weather,
and reappearing in the spring. On the coast of the Carolinas they
first appear in March or April, and at more northern points are
found at successively later dates precisely as with the menhaden,
being everywhere just a little behind that species. In the fall it
leaves the northern shores earliest, staying later and later, as we
go south, and not finally leaving the coast of North Carolina until
late in December. It is supposed that it moves in vast bodies
along the coast from its far southern winter home to the northern
limit of its wanderings, and returns southward again in the
autumn. Throughout the summer season, from May to October,

* On some parts of the Gulf of St. Lawrence it is used as food, and is sometimes eaten
in New York. The European tunny, regarded by some European experts as identical
with ours, has since ancient times been a favorite article of food,
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they are very abundant on the coast of the Middle States and
Southern New England. North of Cape Cod they are found in
smaller numbers, and north of Cape Ann there is a still further
falling off. On our own coast they can hardly be said to be plenty,
but they are occasionally met with as far east as Mt. Desert, where
a few have been taken.* Although excellent eating when fresh,
there is scarcely any demand for them in our State, and fishermen
generally avoid them as much as they can. Near Portland a few
are caught in July and August in nets, or by ‘‘stopping them in
creeks,”” and one dealer estimates that twenty-five barrels of them
are pickled yearly, and most of them sent to New York or Phila-
delphia. These Portland fish weigh from one and a half to four
pounds. One informant says they are increasing, another that
they remain about the same, and a third that fewer were caught
during the last ten years than during the preceding ten.¥ In the
Kennebec river they enter the weirs, tear the netting, frighten
away or devour the shad and alewives, and often disgorge the
contents of their stomachs, consisting mostly of chopped-up fish,
to the great disgust of the fishermen, who strenuously object to
having their clean weir floors covered with such filth. In 1868
the fishermen said they were increasing, and to this fact they
attributed the falling off of the sea shad. They are taken now and
then in the seines of the Boothbay menhaden fishermen, who
report that since 1866 they have increased largely. In 1874 they
were plentier than usual. One seine, belonging to a firm in Lina-
kin’s bay, in setting for menhaden enclosed a large body of blue-
fish. The seine was badly torn, but in spite of that and of efforts
to get rid of them, fifteen barrels were taken. The blue-fish
taken in the seine weigh on an average six or eight pounds. Very
small ones are not taken; the minimum may be put at about
eighteen inches in length.f At Brooklin, Mr. Allen, who has fol-
lowed the business of catching menhaden for ten years, never saw
a blue-fish among them, and has heard of only two instances of
their being caught there, and then only single ones; he thinks it

* Mr. Isaiah Young of Lamoine, formerly fished with wiers for herring in the town of
Tremont; at one time in the month of May he caught several strange fish, that were at
first supposed to be salmon, but afterwards found to be blue-fish. The year of this oc-
currence is not known.

t Letters of Lewis, Whitten & Co., Geo. Trefethen and C. P. Skillings.

1 Mr. A. II. Kenriston, who has been for nine years engaged in the menhaden fishery,
says he has never seen one smaller than this.
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very rare to find them east of Monhegan island. Probably the
blue-fish does not breed on the coast of Maine. Some of the
Kennebec fishermen hold the opinion that it does, and say they
have seen the young, three or four inches long, in the river.

The blue-fish is remarkable for periodical fluctuation in numbers
and range. It is believed to have been a resident of the coast of
York county in 1672. During the first half of this century it was
unknown in Maine, but it probably re-appeared here soon after
1847, about which time it was first seen north of Cape Cod. In
other seas it has exhibited strange and unexplained irregularities
in its migrations. During the latter part of the last century it
appears to have been for many years absent from the coast of
Massachusetts. In the present century it did not become abun-
daunt about Nantucket until about 1830, and it was first noticed in
Massachusetts Bay in 1837.% In numbers it culminated south of
Cape Cod in 1850 or 1860, and since then has declined, at least in
some districts. At Cape Ann the period of its greatest abundance
is stated to have been near 1850, since which time it has greatly
declined.

The voracious character of the blue-fish is thus described by the
United States Commissioner of Fish and Fisheries :

“As far as I can learn, there is no parallel in point of destruc-
tiveness to the blue-fish among the marine species on our coast,
whatever may be the case among some of the carnivorous fish of
the South American waters. The blue-fish has been well likened
to an animated chopping-machine, the business of which is to cut
to pieces and otherwise destroy as many fish as possible in a
given space of time. All writers are unanimous in regard to the
destructiveness of the blue-fish. Going inlarge schools, in pursuit
of fish not much inferior to themselves in size, they move along:
like a pack of hungry wolves, destroying everything before them.
Their trail is marked by fragments of fish and by the stain of
blood in the sea, as, where the fish is too large to be swallowed
entire, the hinder portion will be bitten off and the anterior part
allowed to float away or sink. It is even maintained, with great
earnestness, that such is the gluttony of the fish, that when the
stomach becomes full, the contents are disgorged, and then again
filled. Itis certain that it kills many more fish than it requires.
for its own support.

* United States Commissioner of Fish and Fisheries, Part I., p. 238.

2
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““The youngest fish, equally with the older, perform this func-
tion of destruction, and although they occasionally devour crabs,
worms, &c., the bulk of their sustenance throughout the greater
part of the year is derived from other fish  Nothing is more com-
mon than to find a small blue-fish of six or eight inches in
length, under a school of minnows, making continual dashes and
captures among them. The stomachs of the blue-fish of all sizes,
with rare exceptions, are found loaded with the other fish, some-
times to the number of thirty or forty, either entire or in frag-
ments.

“They appear to eat anything that swims of suitable size, fish
of all kinds, bat perhaps more especially the menhaden, which
they seem to follow along the coast, and which they attack with
such ferocity as to drive them on the shore, where they are some-
times piled up in windrows to the depth of a foot or more.”

From evidence before him the commissioner proceeds to esti-
mate the number of tishes destroyed by the blue-fish on the south-
ern coast of New England. The number of the latter yearly
visiting that coast is estimated at one thousand millions (1,000,-
000,000,) and each of these is supposed to destroy ten fish per
day. From these data he reaches the conclusion that within the
district named, ten thousand millions (10,000,000,000) of fish is a
reasonable estimate of the number thus destroyed every day
during the stay of the blue-fish.

It is easy to see that it requires no great body of blue-fish to
affect materially the movements cf the timid menhaden. A school
of hundreds of thousands may perhaps be turned from its course,
driven up into the bays and rivers, or more likely ount to sea, by a
few dozen of their fierce foes. In the summer of 1874 the Booth-
bay fishermen obtained their best success either in close proximity
to the shore or at a considerable distance from it, there being an
intermediate space several miles broad where scarcely any men-
haden could be caught. In explanation of this singular phenom-
enon, some of the fishermen advanced the idea that the blue-fish
were ranging along the coast, mainly in the unproductive belt,
which they occupied so completely as to drive all the menhaden
off to either hand. Whether this be the true explanation or not,
it is quite plausible.

Besides the foregoing, there might be made a long list of species
that probably prey on the menhaden. Very likely some of these
will be found, when the history of the species is better known, to
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have really more influence on its numbers and movements than
some of those to whom more prominence is given. There are, for
instance, the cod, hake, haddock, halibut and dog-fish.* The first
three are named, not from any direct evidence, but because it is
reasonable to infer that fishes so omnivorous, so voracious, and so
large, will hardly fail to feed upon the menhaden, which must often
come in their way, when at the bottom, where it is supposed to
feed. This view is strengthened by observations made on the
halibut, in whose stomach the remains of menhaden have been
found, along with those of haddock, mackerel, herring, &c.t All
these species may, perhaps, exert more influence by driving away
the menhaden from their grounds than by devouring them. The
same thing may be said of the dog-fish, a kind of shark, twenty to
thirty inches long, with a very rough skin, bringing forth young
alive; but the latter is of such a tyrannical character, and on some
parts of the coast so abundant, that it may do more harm than the
other four combined. They are very abundant off our coast at a
distauce of five to fifty miles. They rarely come into shoal water
here, but in Vineyard Sound great numbers are caught in weirs in
the month of May, often several thousand in a single weir, and
then they are found to eat menhaden.f In July and August they
are so plenty that many of the Portland fishermen give up business
in those months. The dog-fish drive off the cod, hake, and in fact
all the valuable bottom fishes, tear the nets, swallow all the hooks,
and being valuable only for the oil contained in their livers are not
worth catching.

To the list already enumerated we might add all the kinds of
sharks found on our coast, seals, (which Mr. Allen thinks very
destructive), porpoises, grampuses or black-fish, and other
cetacea; nor is it complete without the addition of the predacious
species of lower latitudes, which the menhaden must encounter if
the theory of a migration to distant southern regions be correct.
Enough, however, has already been said to show how vast is the
array of foes that work to destroy the poor menhaden.

T— Variations in Number and Range.
Though more constant by far than some other species that might
be named, the menhaden has exhibited occasional fluctuations of

* Technical names (according to Gill), Cod, G'adus morrkua ; hake, Phycis chuss ;
haddock, Melanogrammus aeglefinus; halibut, Hippoglossus Americanus; dog-fish, Squalus
Americanys.

fStorer's Fishes of Massachusetts. 1Commissioners Inland Fisheries, 6th Rept., p. 55.
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importance. Two instances may be cited. The first is the general
desertion of harbors and coves, observed during several years
past, and the other is the desertion of the whole coast east of
Jonesport. .
Of the desertion of the harbors and coves there seems to b

abundant 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 come into the bays as they used
to.”” In Bluehill we are told the same story. In Jonesport it is
said, ‘“Pogies used to run into all the coves and creeks. Of late
years they do not appear to frequent the shores as formerly.”
Testimony of this sort might be multiplied ; but it is unnecessary.
The fact is notorious. During the past season they returned to
some of their old haunts in great numbers,* but have by no means
resumed their former habit in this respect. Of this singular
change of habit there are various explanations offered. Accord-
ing to some persous it is caused by the practice of seining ; others
lay it to the oil and decaying matter from the oil-factories.
Neither of these causes appears sufficient to produce such a result.
The desertion of the coves is observed in localities far removed
from those where the alleged causes have operated. Perhaps,
after all, the thing to be accounted for is why the menhaden ever
crowded into small bays as they used to. Were they there in
search of food, were they simply obeying blind instinct, or were
they driven in by hordes of hungry foes outside ? The latter sup-
position seems quite as probable as the others. We know that
small fishes sometimes rush ashore to escape pursuit; we know
that this happens with herring when flying from the pollock and
with menhaden when flying from the blue-fish and horse-mackerel.
The presence, outside, of a large number of predacious foes, of
whatever species, would be 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 menhaden would no
longer crowd into the coves as before. If this view be correct,
then the recent absence of the menhaden from the shores indicates
an improvement in its chances of life, by the removal of its de-
stroyers. Lack of information forbids an attempt to point out the

*George B. Flye of Brooklin, writes: ¢ Pogies (menhaden) were never more plenty
than last summer (1874); came into the harbors more than usual, and never stopped in
the bays so long.” Mr, Allen makes a similar statement in the extract quoted in the
foot note above.
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species that have been most active in producing these movements
of the menhaden; and indeed the theory itself is not proposed as
one that has much 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 of the operation of causes purely natural,
and not inimical, but positively favorable.

The desertion of the eastern coast also rests on ample evidence.

At Jonesport menhaden used to be very plenty. They were
commonly caught in gill nets two and one-half fathoms deep, but
it was practicable, almost -any time, to get enough to go fishing
with by spearing. They became scarce, seven, eight or ten years
ago, and now very few are caught although some come as far as
this every year.*

At Lubec, thirty years ago or more, menhaden were so plenty
during their short season, (July and August,) as to be a nuisance.
They have not been plenty since 1840 or 1845, and now none are
found east of Jonesport. They left suddenly, and since the date
mentioned have been rarely seen. Mr. E. A. Davis of Lubec, 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 experi-
ence, in 1860, or thereabouts, got three hogsheads of them one
afternoon tide, and since then has seen none.

At Pembroke, Mr. Moses L. Wilder says, that ‘‘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
nse was ever made of them except for bait, and of that but little
was needed here.

In 1850 the menhaden was mentioned as being sometimes caught
in weirs within the harbor of St. John, N. B., in considerable num-
bers.t Of late years none have been found in New Brunswick or
to the north of Grand Manan.] This well established movement
of the menhaden is equally mysterious with the other, and specu-
lation on its causes would, in the present state of our knowledge
of the influences in operation, be equally fruitless. Ttis, however,
worth observing, that there do not appear to have been any artifi-
cial causes at work sufficient to produce such a result. Not only

* Statement of Zimro D. Norton of Jonesport.

1 Perley’s Fisheries of New Brunswick, page 208.

+J. F. Whiteaves, in 6th Report, Department Marine and Fisheries, (Canada), Ap-
pendix U, page 195.
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4

is that coast more thinly peopled than any other along which the
menhaden range, but the pursuit of them by man was on the very
smallest scale. It is, therefore, among the natural causes affect-
ing them that we must seek an explanation. Neither of the
phenomena cited proves that there has been a general diminution
of the number of the menhaden. Even their absence from the
coast of a whole State, does not prove that they are not present
somewhere else. Especially inadequate to the proof of diminished
numbers is the absence of the fish from the immediate vicinity of
the shore. The converse is equally true. Unusual abundance of
menhaden in any particular district or even along the coast of a
whole State does not prove a general increase. All such varia-
tions, whether they seem to indicate decrease or increase, can be
accounted for on the hypothesis of a change in range.

If we now attempt the consideration of the question whether
there has been any great variation in the total number of menha-

: [ S

den on the coast of Maine, during the past ten or iwenly years,
we shall find the subject involved in great difficulties. That there
have been great variations in the number caught can be easily
shown ; but the catch is dependent not only on the comparative
abundance of the menhaden, but also on various other important
conditions ; among which may be mentioned the extent of the
pursuit, the character of the apparatus, the prevalence of favor-
able or unfavorable weather, the position of the main body of the
fish relative to the land, whether near or remote, and also with
reference to the factories. To these we may add the prevalence
or absence of predacious enemies, or other disturbing influences,
upon which, perhaps, the greater or less timidity of the fish may
depend ; the skill of the fishermen; and finally, the accidents on
which success often turns. To demonstrate a scarcity or abun-
dance of fish in the bays may be sometimes an easy task; but he
who would pronounce upon the variation of the total number of
the wandering menhaden in our seas, without incurring the accu-
sation of rashness, must do so only after a laborious collection and
comparison of facts and statistics, far surpassing in completeness
anything now accessible on the subject.
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B. — Eco~oyic History.
1.—Modes of Capture.

Menhaden are captured on the coast of Maine in three different
modes—1st, weirs; 2d, gill-nets; 3d, purse-seines.*

1st, Weirs. In nearly all the weirs built for salmon, shad, ale-
wives and herring, in salt and brackish water, as far east as the
range of menhaden extends, some of them are caught every sum-
mer. The herring weirs are, however, not well calculated to take
menhaden, the entrance being so wide that they are apt to play
out after once entering. Weirs built for salmon and alewives are
more successful with menhaden. Some weirs are built expressly
or mainly for this species, but the number of such is very small;
in Penobscot Bay two or three near Stockton are all that can be
mentioned. In a still further number the menhaden constitute an
important part of the catch. In the remainder, constituting the
majority of the weirs, they are not caught in sufficient numbers to
be of much account. The whole number caught in this mode is
very small compared with those taken in nets.

2d, Gill-nets. Until the introduction of purse-seines, this was
the principal mode of catching menhaden. It was carried on on a
small scale by almost every fisherman on the shore, to supply bait
for his own lines, or for sale to schooners in the cod-fishery. Itis
still followed, on a limited scale, both by small boats and schooners.
One of the favorite resorts of schooners engaged in this fishery is
in Penobscot Bay, near Searsport, where they set their nets in
long lines. The catch being used almost wholly for bait, no ex-
tended inquiry was made into this fishing.

3d, Purse-setnes. These are of recent introduction, and are the
means by which nearly all the fish are now caught. The seines
used at Boothbay have meshes about two and one-half inches long
(that is, 1} inches square), and are of small cotton twine, except
the middle, or “bunt,”” which is of very strong twine, to hold the
fish when they are gathered into a small compass. These are com-
monly 225 to 275 fathoms long, 20 fathoms deep in the middle,
tapering to 14 fathoms at each end. The upper edge is buoyed

* As an illustration of the variety of fish caught in some of the weirs in salt water,
take this list, given by George B. Fly, of those caught in his weirs in Bluehill Bay,
Brooklin: ‘¢ Herring, mackerel and pogies, that we make use of ; wen that are engaged
in catching lobsters use sculpins and flounders for bait; then there are harbor pollock,
tomeods, squid (a kind of mollusk, not a true fish), lump-fish, dollar-fish, sturgeon, brit,
shrimp (a crustacean, not a fish), sharks, hard-heads, smelts, silver-hake.”

—~—
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by corks, the lower edge is lightly weighted by leads, and fur-
nished with rings through which play the purse-lines, by means
of which the bottom of the seine is gathered together like the end
of a purse. They cost about $§900 apiece, and a gang of fisher-
men will use up two seines in three years. In using the seine it
is set in the water in the form of a circle around the fish, the two
ends being brought clese together; the bottom is then pursed up,
giving the seine the form of a bag, in which the fish are enclosed.

Attached to each seine is a gang of fishermen and boats. The
gangs are described as ‘“sailing gangs’’ or ‘‘steamer gangs,”’
according to the means of locomotion. A sailing gang comprises
two working boats and a light row boat for the ‘driver;”’ two
carry-away boats, with a capacity of about 250 barrels each ; one
vessel and ten men in all. The working boats work the seine, the
carry-away boats carry to the factory, and on the vessel the crew
are fed and lodged. In a steamer gang, the vessel and the carry-
away boats are replaced by a screw steamer of thirty-five to sixty
tons (new measurement) and the number of men is reduced to
nine. These steamers cost from $10,000 to $16,000 each, and will
carry 800 barrels of fish. They were introduced on the coast of
Maine three years ago. The advantage of the steamer over the
sailing gang is obvious. Tt is not dependent on the wind and can
proceed without loss of time to the place where the fish are play-
ing. Of course they catch a great many more fish, but they are
so much more expensive that they do not appear to be much more
profitable. The seine gangs are always attached to the oil facto-
ries, and the latter employ no other mode of fishing. Each factory
runs several gangs.

Let us now follow the process of catching the fish as practiced
by a steamer gang. We will begin at the sailing of the gang from
the harbor, some clear morning in August. The engineer bestirs
himself in the wee small hours of the night, and has on steam early
enough to reach the fishing ground about as early as the fish can
be seen. The fishing ground is just where experience, and par-
particularly the experience of the last few days, dictates. Com-
monly it is out to sea. As soon as it is light a sharp watch is
kept on every side. Wherever menhaden are seen, thither the
steamer’s head is pointed. Sometimes it is close by home, and
sometimes twenty or thirty miles are passed over before there is a
:single school to be seen. On approaching a playing school they
.always try to get on the outside of it, because the first movement
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of a school of pogies on finding themselves entrapped, is invari-
~ably a rush seaward. The driver, in his swift row-boat, armed
with a pile of stones, gets on the other side. Having divided the
seine between them, one end and half the seine being on each, the
two working boats approach the school within a short distance,
and endeavor to get in a favorable position. Sometimes a whole
day will be spent in vain endeavors to get near swiftly moving or
capricious schools, When the favorable moment comes the boats
separate 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
the 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 happens that they pass
out between the boats just before they meet, or under the bottom
of the seine before the pursing is complete. The affrighted fish
first, it is said, rush seaward. Finding themselves 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. Finding the circuit complete, they gradually sub-
side, and finally settle to the bottom of the bag. The seine is
now drawn aboard the working boats until only a small portion of
it is left in the water, and the fish brought in a compact body to
the surface. The steamer is now brought along side, 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 catch and take on board a school of 500
barrels ; commonly it is longer than that.

2. — Utilization of the Menhaden.

The menhaden caught in Maine are utilized in three ways; 1st,
for bait ; 2d, for oil; 3d, for fertilizing purposes.

Ist. For bait the menhaden is used either fresh or salted, For
the shore cod and hake fisheries it is a favorite bait when it can
be had fresh, Itis also very commonly used in the cod and hali-
but fisheries of St. George’s Bank, being taken out by the
schooners engaged in that fishery and kept on ice. The seiners
sometimes sell bait for this purpose. As the opportunity to dis-
pose of their catch fresh, does not often occur to the gill-net
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fishermen, the most of their menhaden are ‘“slivered.”” This
" operation consists in slicing off the fleshy parts of the sides which
constitute the ¢ slivers,”” and are preserved for bait, the head,
back-bone and the most of the fins being rejected, and either
thrown away or tried and pressed to extract the oil. The slivers
are salted down, and sold by the fishermen to dealers who supply
fishing vessels. On such bait as this the bank fishermen used
formerly to depend largely, but the practice of using fresh bait
now prevails. In the mackerel fishery on this coast and in the
Bay of Chaleur, the slivers are mostly consumed.
2d. Oil is made from the refuse of slivering, but on a small
scale. In time of an abundance of menhaden, if oil is reasonably
high, the whole fish are devoted to this purpose by those who
would otherwise sliver them. But the oil from all other sources
is insignificant in amount compared with that produced by the
factories run especially for that purpose.
3d. The fertilizer is always an incidental product of the prepa-
ration of bait and oil. In former times, when the art of making
oil from the menhaden was unknown or little practiced, the whole
fish were frequently used to enrich the land, but such a thing now
rarely happens. The processes involved in the making of oil and
the incidental production of fish-scrap as employed in the factories,
now demand description.

8.—Making Oil and Scrap.

The primitive mode of making oil was by chopping up the fish,
boiling them in a kettle, and skimming off the oil that rose to the
surface. A large percentage was by this process leftin the scrap.
By and by screw-presses were introduced, to press out the oil
from the scrap. These were just like cider-presses, and the fish
were laid up, like apple pomace, in cheeses, but a coarse cloth
was used for an envelope iustead of straw. This mode is a very
efficient one, and is still in use in all except the larger class of
establishments, East of Bristol it is now the only apparatus in
use either for menhaden or herring. The kettle-and-hand-press
method, though it utilizes the products of the fish excellently, is
not sufficiently expeditious and economical of space and labor to
answer for very large establishments. With the enlargement of
the fishing operations, steam was introduced into the factories to
cook the fish and perform the heavier kinds of mechanical work.
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It now has to draw the fish up from the landing place to the
factory, cook them, press them, pump water and oil, &c.

There is quite a variety in the arrangement of the details of the
various factories, but in all essentials the methods of working are
so nearly alike that the description of one will answer for all.
The establishment of Kenniston, Cobb & Co., on Linakin’s Neck,
though not one of the largest, is generally conceded to be a model
of convenience and efficiency, and is selected for description.

The main floor of the factory stands a considerable height above
the water. Here are all the steam tanks and the press, and in an
adjoining building is the boiler and the principal engine. The
tanks are of wood, eight feet square and four feet deep, with a
capacity of fifty-one barrels, with a board platform on which the
fish rest, four inches above the bottom. Into the space between
the platform and the bottom the steam is introduced. There are
tanks arranged in two rows, between which runs the track lead-
ing from the landing. Another track passes by all the tanks and
leads to the press. On this track run several cylindrical curbs
made of wood and iron. The press is hydraulie, and is worked by
steam. On a lower level than the steam tanks are series of re-
ceptacles for the oil and water, that are brought to them by con-
ductors leading from the tanks and press. Under the main floor
is the scrap-house, into which the scrap is dumped through a
scuttle in the floor. The track that runs between the rows of
tanks leads down a steep incline to the landing, where there is
another engine, and an elevator to take the fish out of the boats.
The elevator delivers the fish into a hopper that holds fifty barrels,
and from this they are drawn into a car that holds seventeen bar-
rels, so that the unloading of the boat may go on without inter-
mission while the car is carrying its load up to the tanks The
car is drawn up by the engine on the landing, and dumps its load
into either of the tanks at pleasure.

Preparation for the fish is made by filling the tank a foot deep
with water and steaming it until hot. The fish are at first steamed
. hard from forty to'sixt_y minutes, then punched and broken up.
After simmering for five hours longer the free water and oil are
drawn off, and then if possible the broken fish stand draining and
cooling for several hours. At last they are pitched into the curbs,
run under the press, and subjected to a pressure which is grad-
ually brought up to seventy-five tons. This wrings out all the
water and oil that it is practicable to extract, and the cheese is
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now dropped into the scrap-house to remain until the following
autumn or winter.

The oil and water running together into the receivers, separate,
by the oil rising to the top whence it can be drawn or skimmed off.
Great pains must be taken to separate the oil from the water tefore
the impurities contained in the latter begin to ferment, for if this
happens, the quality of the oil suffers much. Moreover, in what
appears at first to 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 separation, the oil is commonly passed
through a number of settling vats, and a portion of the impurities
deposited in each, and finally before barrelling, the oil is, if prac-
ticable, exposed some hours to the sunlight, in a broad, shallow
tank. If all these processes are successfully carried through, the
oil is light-colored, sweet, and of prime quality; but if it is ex-
posed 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 settlings of the oil, by steaming or boiling
it over.

It naturally happens, that every manufacturer makes several
grades of oil, of very different quality, of which the best is very
sweet, fine oil, bringing ten cents per gallon more than a strong
article. Notwithstanding this fact, it is said to be the common
practice of dealers to pour all grades into the same vat, and this
has led manufacturers to take less pains to keep them separate.

It is a curious fact, that oil made from early fish is not so good
as that made later. Itis called ‘““weak,” and brings in market
five cents per gallon less.

The various processes of utilizing the scrap, with statistics of
the business and other practical matters, will be treated in a
subsequent section.
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THE HERRING.

1.—Natural History.

The herring * inhabits the American side of the Atlémtic, from
New York to the Polar regions, and is most abundant at various
points between Maine and Labrador. Its migrations appear to be
limited on our coast to movements to and fro between the deep
and shallow. water. During the cold weather it stays in deep
water, but during the warm season it frequents the shores in large
schools. In the vicinity of Eastport their winter quarters are at
the bottom in twenty fathoms deep, where they can be found any
time between October and April, and perhaps later. It was
formerly supposed that during the winter they migrated to a great
distance, and the discovery of their presence so near their summer
quarters was made only about five years ago. Probably they are
equally near all parts of the coast.

In the spring and summer, as the temperature rises they come
in schools to the shore. Their favorite ground is said to be in
about twenty feet of water over a sandy bottom. Occasionally
they come to the surface to play, probably to feed. Their favorite
hour for visiting the shore is early morning ; in the middle of the
day they are in deeper water. At Lubec the date of their appear-
ance in shoal water is about June 1, when the weir fishing com-
mences. They retire again in the fall, so that few are caught in
the weirs after October 1. These dates correspond with those
observed further west, although there, of course, the season is
longer, and the herring run earlier in the spring and later in the
fall. In Bluehiil bay they are caught from May 1st till October.t
These arve the dates given by fishermen as the dates when the
herring are caught in weirs; but when spawning they frequently
visit their chosen grounds in shoal water at other seasons.

The most remarkable point in the natural history of the herring
is its habit of spawning at various seasons of the year. Not that
the same individual spawns sometimes at one season and some-
times at another ; but this we know, that some herring spawn in
the sprivg, some in the summer and some in the fall. At the
Magdalen Islands in the Gulf of St. Lawrence, they spawn in
April and May,—as soon, some say, as the ice is out of the way.}
At the southern head of Grand Manan, they spawn according to

* Technical name, Clupea elongata Les. 1 Letter of George B, Flye. 1 E. P. Gilles.
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some, in August, September and October,* according to others in
October and November.t About Lubec they say there are two
schools, one spawning in November (in Johnson’s bay, for in-
stance) and another in April. Young herring one inch long are
seen there in December and in May. The most of the spawning
about Eastport appears to be done in the spring ; for then all the
large female herring caught are distended with spawn. One-third
of the catch then consists of males. Spawning is not strictly
confined to the two seasons mentioned, for herring full of spawn
at Eastport and at Pembroke can be found almost any month in
the year.f At Gott’s Island, near Mt. Desert, the herring caught
about the middle of July consist mostly of adults that are ap-
parently just about to spawn. At Boothbay and Georgetown
there is a run of large female herring full of spawn in October and
November, and they are said to spawn there at that season.
Harmon’s Harbor, in Georgetown, is one of their favorite grounds.

Herring appear to atiain maturity, (that is, reach the spawning
age), when about ten inches long. Some mature males have been
observed at Gott’s Island a fraction of an inch shorter. The finest
berring are a good deal larger than that, being from twelve to
fifteen inches long; of these the majority are females, and are
always at their proper season found full of eggs, of which they
produce immense quantities. Great quantities are caught when
from five to seven inches long, and these never have spawn or
milt.

At Lubec herring are said to feed on ““shrimp’” from one to one
and a half inch long. These are very abundant, and the herring
are commonly found “‘chock full” of them. Such is the testimony
of the fishermen. Professor Verrill has made some observations
on this subject, and from the American Naturalist for September,
1871, we extract the following note from his pen:

“The herring ( Clupea elongata) in the Bay of Fundy feeds very
extensively, at least during all the months when 1 have observed
them (June to November), upon several species of Mysis and Thy-
sanopoda, called ‘shrimp’ by the fishermen. These swim free at
and near the surface in extensive ‘schools,” and are persistently
pursued by the herring. The commonest species, apparently a
Thysanopoda, is about an inch and a half long, of a pale reddish
color. The species of Mysis are smaller and paler. The two

#8. F. Cheney, in United States Commissioner Fish and Fisheries, Part I, page 135.
tU. 8. Treat.  $U. 8. Treat and Moses L, Wilder.
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genera often occur together. Young pollock or coal-fish, four to
ten inches long, pursue the same species in large schools, often
coming around the wharves of Eastport in great numbers, in eager
pursuit of their prey, and by leaping out after them produce a
great commotion in the water. When thus pursued the Thysano-
poda will leap out of the water to the height of a foot or more.
The common Sebasies, or ‘ Red Perch,’ at Kastport, feeds upon the
same species when they come around the wharves, but probably
does not pursue them to the same extent as the herring and
pollock.”

Probably the herring use food of a similar character at other
seasons and places.

The Kastport shrimp have the reputation of being very nutri-
tious; for they say that ‘““one belly-full will fat a herring up.”’*
At any rate, the herring which come in in very poor coundition in
the spring (which by the way favors the conclusion that they have
lately spawned) are found to fat up with surprising quickness. In
July and August they are fattest, and are often so fat that it is
impossible to cure them.

Herring are preyed upon by all the large fishes, especially by
the various members of the cod family, which abound through the
herring region. When at the surface they are fiercely pursued by
pollock and silver-hake, and when at the bottom they fall victims
to the voracity of the cod, hake and haddock. Itis well known
that the presence or absence of herring determines the success of
the hake and cod fisheries near Grand Manan; and it is believed
that the success of the Grand Bank fisheries is greatly influenced
by the same cause.t The effect upon the herring is simply to hold
in check its prodigious fecundity.

2.—Ecovomrc History.

The herring fisheries of Maine are carried on by means of gill-
nets and weirs. An extensive winter fishery is now carried on
near Eastport by means of nets of two or two and one-half inches
mesh, sunk to bottom in from fifteen to thirty fathoms of water.
The grounds already fished are all around Cobscock and Passama-
quoddy bays, around Grand Manan, and as far up the Bay of
Fundy as Point Leprault. This fishery has only been practiced
during the past five years. Further west, along the coast, gill-

*H. A. Davis. tLetter of Prof. 8. F. Baird, in 8th Report of Maine Commissioners

of Fisheries.
-
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nets are the common mode of taking herring from spring to fail.
They are commonly floated at the surface, but sometimes sunk
beneath it. At Millbridge a remunerative fishery of this sort
has recently sprung up, carried on in part by the inhabitants and
in part by vessels from the westward. The mesh here used is two
and one-quarter inches, and this lets the small herring throngh.

The principal seat of the weir fishery is in Lubec and vicinity.
In the town of Lubec twenty-three weirs were built in 1874, which
was a falling off of about one-third in number in five years.*
Pigeon Hill bay, in Steuben, Frenchman’s bay and Bluehill bay
are other localities where weirs are built for herring ; but the fish-
eries in all these places are of small extent compared with those
of Lubec and vicinity. The weirs in Lubec and vicinity are all of
the kind called ‘“deep weirs.”” They are built by driving piles
where the water is from six to twenty feet deep when the tide is
out, and weaving in brush. They commonly consist of a single
large enclosure with a very wide entrance, and such leaders as
the circumstances of each case may dictate. As the water never
leaves the pound the fish are taken out of it with a seine. These
weirs vary greatly in cost according to circumstances, but on an
average the first cost is from $200 to $300, and the annual repairs
from $25 to $50. The seine is commonly twenty-five fathoms
long and four fathoms deep, costs $100 to $125, and lasts five or
six years.

During the past five years there has been a decline in the price
of smoked herring, and to this cause is attributed the decline in
the number of weirs in Lubec, as stated above. The decline in
price has been from thirty and forty to fifteen and twenty-five
cents per box, accompanied by a slight decrease in the size of the
box. This is attributed to the market being overstocked by an
increased catch of herring, not in Lubec, but on the neighboring
islands, in Passamaquoddy Bay, and all along the shore further
west,T which is attributable to increased fishing.

The product of the herring fishery is used in four ways: Ist, for
food; 2d, for bait; 3d, for oil; 4th, for manuring the land.

The herring used for food are marketed fresh, pickled or smoked.
A great part of the product of the winter fishery is sent in a frozen
‘state to Boston and New York, and thence into the interior. All
of the summer catch that are large enough are scaled and smoked.

*E. A. Davis, f E. A, Davis and E. P. Gilles,
[
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The very largest and finest of the winter herring are salted and
smoked lightly, and sent to market under the name of ‘‘bloaters.”*

The herring forms a favorite bait for the cod and other deep sea
fisheries. It is common for fishing schooners bound for the banks
to visit Eastport or vicinity and take a quantity of fresh berrings,
enough to last them a short time after arrival on the fishing
grounds, keeping them packed in ice.

The practice of making oil in the vicinity of Lubec was intro-
duced by Capt. U. S. Treat, about fifteen years ago. Now every
fisherman has a press. As a rule only those herring that are under
average size, say six inches long or less, are pressed for oil.
Sometimes the larger ones are put to this use, but such is the case
only when the comparative prices of oil and smoked fish warrant,
which is not often.

For the purpose of making oil the herring are always salted,
with about two bushels of salt to a hogshead (four barrels) of fish.
This is necessary in order to separate the oil from the scrap and
“gurry.”’t They lie in the salt until enough have accaumulated to
demand attention, when they are boiled and pressed in screw-
presses. The presses in common use have a capacity of a barrel
and a half at a time. The fish are enveloped in bagging, in small
parcels laid one above another, and receive such a pressure that the
scraps come out in rather hard cakes, that are afterwards broken
up with hoes.i This is generaliy barreled up without further
drying, but Captain Treat dries it on platforms in the air. The
amount of oil obtained is on an average one barrel out of fifteen
or twenty barrels of fish. The fattest yield about one barrel out
of ten. The oil is always sweet, as the salt prevents putrefaction,
but it brings a lower price than menhaden oil, and it is said will
not stand cold so well. v

The scrap is sold as a fertilizer, and it occasionally happens that
a schuol of herring is taken composed of fish too small and- poor te
use either for oil or smoking, and these are in some places applied
directly to the land. In 1871 the most of the herring caught.in
Pembroke were of this quality, and great numbers of them were
applied directly to the land.§

*#7J. S, Treat. 1 Captain Treat thinks this may be owing somewhat to the texture of
the fish, menhaden being coarser and the cheese more porous, so that the oil runs out
freer. Mr. Wilder and Mr. Davis locate the difficulty in the ‘‘gurry,” which Mr Davis
describes as being the ‘*silvery substance under the scales next the skin.” Without salt
they say, this gurry will not separate from the oil.

1E. A. Davis. § Statement of M. L. Wilder.

3
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PRACTICAL DETAILS OF THE SUBJECT.

A .—INDUSTRY AND SraTISTICS.
1.—Menhaden Fisheries of the Eastern Coast.

The catching of the menhaden and the manufacture of oil had
assumed such large proportions on the eastern coast of the United
States, that in 1874 those interested in the business in Maine,
Long Island, Connecticut, Rhode Island and New Jersey, formed
themselves into an organization known as the ‘United States
Menhaden Oil and Guano Association.” From statistics pre-
sented at that time it was found that within the section embraced
in the above localities, sixty factories were in operation, having an
invested capital of $2,388,000. These companies employed 383
sail of vessel and twenty steamers, and also had in their employ
1,197 fishermen, and over eleven hundred operatives at their several
factories. The total number of fish caught was 1,198,100 barrels,
(250 fish to a barrel); producing during the year a total of 2,214,-
800 gallons of oil, and 36,300 tons of fish guano. This association
of the oil and guano companies was found necessary in conse-
quence of the importance of the business, and was formed for the
purpose of rendering to each other mutual aid and assistance.
Most of those in this State engaged in the menhaden fishery are
members of this association, with the exception of some small
firms to the east of Bristol, which is the great centre of this
industry on our coast, Boothbay and Bristol furnishing one half of
all the menhaden taken in the. United States.* In 1873 it was
estimated that in this State alone $291,000 was invested in fac-
tories, and $335,000 in fishing apparatus; 443 men with thirty-
seven vessels and twenty steamers were employed in taking fish,
and about 250 workmen were  employed at the factories. Of the
429,000 barrels of fish taken, 2,300 were sold for bait; 966,000
gallons of oil, and 12,885 tons of guano made.

2.—Statistics of 1874, in the Boothbay District.t

The amount of menhaden taken at Boothbay, and the number of
gallons of oil produced during the season of 1874, by the several
companies engaged in the business was as follows :

* Statement of George B. Kenniston. + Returns to Custom House, Wiscasset, Col.
Orrin McFadden, Collector; and statement of Geo. B. Kenniston,
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Name of Company. Bbls. fish taken. Gals. oil produced. Value.
Atlantic Oil Works ........ 62,000 155,000 $55,800
Kenniston, Cobb & Co...... 30,000 75,000 27,000
Galloup & Holmes. ........ 27,000 67,500 24,300
Galloup & Manchester..... 26,000 65,000 23,400
Suffolk Oil Works.......... 29,000 72,500 26,100

Total ............ 174,000 435,000 $156,600

In addition to the above, 5,800 tons of chum were produced,
valued at $11.00 at the factory, making a total for the chum of
$63,800. In the above instance the oil was reckoned at 36 cents
per gallon, and two and a half gallons of oil were allowed to the
barrel of fish. The total value of oil and scrap or chum was
$220,400. ‘

In the district formed by the towns of Bristol and Bremen, the
following are the returns:

Name of Company. Bbls fish taken. Gals. oil produced. Value.
Church Brothers. ........ 142,000 390,500 $148,390
L. Brightman & Soans..... 60,000 165,000 62,700
J.Tarr & Co............ 60,000 165,000 62,700
Round Pond Company.... 31,000 85,250 32,395
Bristol Company. ....... 30,000 82,500 31,350
Bremen................. 30,000 82,500 31,350
Wells & Co....o...o.oh.. 28,000 77,000 29,260

Total........... 381,000 1,047,750 $358,145

From the fish obtained by the above companies 12,700 tons of
scrap were obtained, which at $11 per ton would yield $139,700;

making a total in oil and scrap of $497,845. It must be remarked’

here, that Mr. Kenniston in his returns from the above district,.
estimates a barrel of fish to yield two and three-quarter gallons,
and reckous the oil at 38 cents per gallon—while Col. McFadden
in the statistics for Boothbay allows but two and a half gallons of
oil to a barrel of fish reckoned at 36 cents per gallon, which he
says is ‘‘low enough, certainly.”” From the above statistics we
have a grand total of $719,245, as the product of the menhaden
fishery (in oil and scrap), in the above towns.

In Sedgwick, Brooklin, Bluehill, Surry, and other towns on that
part of the coast, are numerous smaller establishments for the
manufacture of oil. These establishments have from five to ten
kettles each, with as many hand presses, and produce from 5,000
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to 19,000 gallons of oil, and from 50 to 100 tons of scrap. In 1874
the oil sold for 30 cents per gallon, and the scrap or chum for $9.00
per ton at the factory. The latter was all shipped to Baltimore.*
'The statement is made in one of the replies to enquiries sent out
for information, that Mr. John Bartlett of Bluehill was one of the
first to engage in the manufacture of oil from the menhaden. He
boiled the fish in kettles, sending the oil to Boston, and gave the
scrap to his sheep and hens. This was more than thirty years ago.

3.— Statistics from other Poinis.

In the Ellsworth district, in 1874,1 910,000 barrels of menhaden
were taken, and 18,210 barrels of oil made. Within the district
20,000 boxes of herring were also put up. From the returns made
to the collector of customs at Castin'e,i it appears that the amount
of menhaden taken in that district the same year was 18,025 bar-
rels, from which 1,650 barrels of oil were made. Of herring 2,465
barrels were taken, and 10 barrels of herring oil produced. In the
town of Brooklin 350 tons of scrap or chum were made. The col-
lector at Eastport§ reports 4,000 barrels of herring caught, yield-
ing 1,400 gallons of oil, worth $5,000; from which 100 tons of
scrap or pomace were obtained, worth $1,000, and 25,000 boxes
of herring were smoked, valued at $5,000.

4.— Disposition of Serap ot the Factories.

The production of scrap, although an important item in the
menhaden fishery, is of course of secondary consequence—the
main object being the manufacture of oil. At a season of the
year when the chief aim is to economize every hoor of time in the
taking of fish and the pressing of oil, when the crews at work are
forced to their utmost power to secure all the fish possible, and
when the period for the taking of fish is looked upon as somewhat
variable, if not uncertain—little thought can be given to the utiliz-
ation of the scrap, other than to get it well ont of the way as fast
as it comes from the press. So long as it is looked upon as a
waste part of the business—so to speak, and can all be sold at
from $9 to $11 per ton, which will net a handsome profit to the
owners of factories, they will not be at great trouble to perfect
methods to dispose of it in any better manner. As it now comes
from the press it contains from forty to fifty per cent. of water. ||

* Letter of George B. Flye. }J. D. Hopkins. }Wm. H. Sargent. §N. B. Nutt.
|| Statement of Geo. B, Kenniston; Report Conn. Board of Agriculture, 1873, p. 205..
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By taking more pains to expel the moisture, a higher price could
be obtained for the scrap ; but any plan to accomplish this would
consume additional time, which would result in a loss in the
capture of fish and making of oil, far greater than would be
realized from the increased price of the chum or scrap. Asit
now leaves the press, the scrap is discharged in the basement of
the factories or dumped upon the wharves to be conveniently
loaded into vessels. The greater part of that produced in this
State is sold to companies engaged in the manufacture of commer-
cial fertilizers in other States; and among those with whom con-
tracts have been made for the delivery of the scrap the past year
are W. L. Bradley, Boston, Mass., Wood’s Iole Guano Company,
Mass., one company in Wilmington, Del., two companies in Phila-
delphia, and five companies in South Carolina. The scrap varies
somewhat in quality, as in some factories it is pressed better than
in others, and consequently contains less moisture. Exposed to
the action of the atmosphere, the scrap is constantly becoming
drier, but it is also parting with a considerable amount of am-
monia. The companies to whom it is sold do not take it, generally,
until late in the fall of the season it is made, or say during the
month of December-—and in some instances it is not taken until the
following spring, as they desire it shall dry as much as possible
before transportation. It is estimated that as it comes from the
press it will take from twenty-three to twenty-four barrels for a
ton, in December thirty-two barrels, and in the spring thirty-five
barrels.

The best means of drying it is upon elevated platforms by solar
heat. This plan has been tried to some extent, and while it pre-
sents the most effectual method yet devised, it has many disadvan-
tages. The rains, dews and fogs tend to retard the process of
drying; and the capital and labor required to dry it by this mode,
to erect platforms (which should be covered as a protection from
the rain and dews) and to provide the necessary employees to
cart the scrap to the platforms, to keep it in motion while drying,
and then to put it in barrels—would be such as to prevent the
adoption of this plan. It is true, if dried in this manner, and the
greater part of its moisture expelled—say 70 to 80 per cent.—
fertilizer manufacturers would willingly pay $30 or $35 per ton
for it—but the owners of oil factories would in reality receive less
profit than they do now to sell it from the press with 50 per cent.
of water, at $9 to $12.50 per ton. Attempts have been made—in

T — ——

e
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answer to the demands for dried scrap—to dry it by artificial
means, and large sums have been expended in experiments to thig
end, but they have proved unsuccessful. One of these plans
comprehended a cylinder eighteen feet long and six feet in diame-
ter, filled with hot air, slightly inclined, through which the scrap
was made to pass, being about ten minutes in passing entirely
through. This proved to be a failure, as there was found to be a
sufficient amount of fat and oil left in the scrap to fry the same,
and the result was the manufacture of fish balls on a pretty large
scale, instead of dried scrap. These experiments proved that the
only perfect and effectual means of drying the scrap was by sun
and air. The Bradley Fertilizer Company who formerly preferred
the dried scrap, now use the raw instead.* .

5.—The Manufacture of Superphosphate.

The Cumberland Bone Company, whose works are located in
Boothbay, is more largely engaged in the use of fish scrap in the
manufacture of commercial fertilizers than any other company
‘operating in this State.t The works of this company formerly
located in Cumberland county, were removed to Boothbay in
1873-4, and altogether occupy six buildings for the various pur-
poses connected with their business, They use South Carolina
phosphatic rock, Nevassa, ground bones, fish scrap, sulphuric acid,
salt cake, and a slight amount of deodorizing compound. The
phosphatic rock is heavy and solid, of a grayish color, in lumps of
all sizes, and is bought by the cargo. The Nevassa is reddish
brown in color, quite fine, a little lumpy, but not at all solid, and
is a sort of guano from an island of the same name in the West
Indies. These two are ground together in the proportion of two
parts of the former to one of the latter; being ground to a fine
powder which is of a greyish cinnamon-brown color. The fish
scra'p used by the company is furnished by the Atlantic Oil
Works,I whose establishment is situated very near the works of
the former company. Before being used it is treated with the
deodorizing mixture—a substance of a very faint yellow color, of
which, judging from its appearance, one would say that gypsum
might be the foundation. This mixture is made in one of the
buildings of the company provided with a furnace and the neces-

* Statement of George B. Kenniston. } Lewiston Evening Journal, Aug. 17,1874,
}Lewiston Evening Journal, Aug. 17, 1874, ’
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tanks or retorts, and its preparation is a secret process, under-
stood to have been invented by the President of the company. It
ie said to have been thoroughly tested and to work well, and it is
thought will come into use generally among the companies that
handle fish scrap. At present a good many of them are troubled
with injunctions because of the stench arising from the accumu-
lated scrap, which is constantly giving off its ammonia. After
being treated with this deodorizer the scrap is placed in barrels,
and is quite inoffensive, a slight odor of ammonia being observ-
able. Bones are ground raw ; to get them fine enough they go
through several mills, but they are not reduced near so fine as the
phosphatic rock or Nevassa. The company sell large quantities
of this bone meal as feed. One of the buildings of the company
is used for the manufacture of sulphuric acid, of which sulphur
and nitre are the principal ingredients. Salt cake is a residue
from the distillation of nitre as carried on in the acid works. The
mixing of the ingredients into superphosphate is performed in the
mixing room, an apartment of the main manufacturing building.
Over a circular floor, about eight feet in diameter, revolve horizon-
tally several arms with breaks and scoops attached. Ingredients
are poured upon the floor, the arms revolve, dense fumes arise
from the chemical action, and in a very short space of time the
process is complete. The arms stir the mixture together perfectly
and collect it in the middle of the table, whence it is dumped into
the basement. Iere it is piled up, and as soon as convenient it
is passed through a long cylinder, where it is dried by hot air.
It is then passed through a long series of revolving sieves, and all
the coarser particles, which consist altogether of pieces of fish,
are dried and ground over again. The superphosphate is then bar-
relled. Itisa very dark gray, almost black in some specimens, but
drying off to alight gray. In some lots there is a brownish tinge.
In mechanical texture the superphosphate in the barrels is not per-
fectly fine—a great quantity of bits of fish remaining unchanged
in it. The proportion of the different ingredients used in the
manufacture of superphosphate at these works cannot be stated,
and is probably one of the secrets of the business. A gentleman
who bas furnished much information for this paper, says, that
“one ton of fish scrap furnished the ammonia for three tons of
superphosphate ; the larger portion of the other ingredients being
Nevassa, which costs about $14.00 per ton, and gypsum, which
costs 75 cents per ton.” The capital stock of this company is
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$200,000, and it gives employment to about fifty men. It made

“in 1874, 10,000 tons of commercial fertilizer, valued at $450,000.%
The works are regarded as the most complete of the kind in the
country, are provided with a seventy-five horse-power engine,
and with extensive fixtures for the manufacture of sulphuric acid,
which when in operation will make six tons of acid per day. The
entire cost of the buildings and machinery was $110,000. ‘It is
obvious that these works were located here with good reason.
One sees a car moved by steam ascending from the porgy-oil
factory loaded with chum. It passes upon scales, is weighed and
then moves on over an immense bin into which it is dumped. A
chemical mixture is added to.the heap to prevent the escape of
ammonia and to kill the offensive effluvia.””t To what extent this
company supplies the deodorized scrap directly to the farmers of
the State, cannot be stated, but the following would indicate that
such is a part of the business of the company: ¢ Fish Scrap or
Pomace. Of this we have a quantity packed by ourselves direct
from the presses, which has been chemically protec'ted from dete-
rioration and loss of ammonia. It is best used in composting, and
is a cheap and effective substitute for Peruvian guano.””} The
price of this product has not been ascertained.

6.— Herring Scrap—1Its Manufacture and Use,

Along the bays and. coves of the extreme eastern coast of
Maine, in Jonesport, Cutler, Machiasport, Perry, Pembroke, and
other towns, are nnmerous small works for the manufacture of oil
from the herring. The scrap or refuse from these works is used
as a fertilizer, but from the small amount to be obtained at any
one pointit is not shipped to any great extent. At Treat’s Island,
Eastport Harbor, Messrs. Treat, Staples & Co., are however quite
largely engaged in the herring fishery, and in the manufacture of
a fish guano from the refuse of their oil works and from the small
herring which are not utilized in any more profitable manner.
These gentlemen have been engaged in this business for twenty-
five or thirty years, and in that time have learned to take advan-
tage of all its fluctuations and make the most of its ups and
downs. When oil is dull, the herring are smoked and prepared for
market as food; and when their abundance breaks down the

* Lewiston Evening Journal, Aug. 17,1874, +tLewiston Evening Journal, Aug, 17, 1874.
} Business Cironlar of the Company.
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market, oil generally ‘ goes up;”’ and in order to get the advan-
tage resulting from both these extremes, the business is changed
to suit the times, or both branches are followed to some extent at
the same time. The scrap which is produced at the different oil
works about Eastport and Lubec, is purchased chiefly by fertilizer
companies out of the State, considerable quantities being bought
by the Pacific Guano Company, Wood’s Hole, Mass., and the
Bradley Fertilizer Company. That which is taken in bulk as it
comes from the press, usually brings $12 per ton, and when dried
more and if packed in barrels, brings a still higher price. Messrs.
Treat, Staples & Co., manufacture a fish guano, which has been sent
abroad some, and also used by our inland farmers to some extent,
that has given good satisfaction. The scrap is thoroughly dried
on elevated racks, until nearly all the water is expelled. Itis
not allowed to remain out nights while being dried, nor is it
exposed to fogs or dews ; so that it contains not more than 20 per
per cent. of water, and will show 12 per cent. of ammonia on
analysis. This is ground and packed in barrels, and finds a ready
sale. Mr. Treat, the senior member of the firm, says that when
first putting their fish guano upon the market, he sent samples
to parties at Wood’s Hole, Mass., to Philadelphia, and other
places, for trial. From the former place no returns as to its value
were ever received ; but instead he received word: ‘ We don’t
want a manufactured article here, but will purchase all the fish
scrap you have for sale.”” At Philadelphia and in Conuecticut,
the article gave excellent satisfaction, and large orders were for-
warded for it. Among our own farmers it has been growing in
favor wherev.r used. Barrelled, this fish guano sells for $33 per
ton. Messrs. Treat & Co., are also engaged in the manufacture
of a manure from rock weed, which has given good satisfaction as
a fertilizer for potatoes. The rock weed is first reduced by steam,
then ground, and dried by the addition of 10 per cent. of quick-
lime. With some of it a portion of fish scrap is also added.
From the fact that the herring are salted before the oil is ex-
pressed, the scrap will keep longer without deterioration, than
will that of the menhaden in which no salt has been used. It is,
in consequence, better adapted for transportation in bulk or in
barrels—being inoffensive.
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- B.—~F1su Scrapr As A FERTILIZER.
1.— On the Valuation of Manures.

The leading agricultural chemists of the country, among them
Prof. Samuel W. Johnson of New Haven, Conn., Prof. Ch. A.
Goessman of Massachusetts Agricultural College, and others, both
in this country and abroad, have adopted the following prices as
the nearest approach to the true value of the fertilizing elements
of manures that can be made at the present time, viz:

Ammonia per pound ......... .. ...l " .... 25 cents.
Soluble phosphoric acid, per pound ........... 16«
Reverted phosphoric acid, per pound.......... 13«
Tusoluble phosphoric acid, per pound.......... 6 <«
Potash, perpound................co.iiia... T«

In commenting upon the above valuations, Prof. Geo. H. Cook,
Secretary of the New Jersey Board of Agriculture, says:*

“These are the only substances which are considered worth
taking into account in estimating the value of commercial manures
which sell for more than fifteen dollars a ton. The prices named
are for the substances when they are in forms to decay and dis-
solve quickly and easily. If they will not decay in a reasonable
time they are worth less and may be of no value at all. Leather
has in it the elements of ammonia, yet it decays so slowly as to

_be worth nothing for manure. Granite rocks contain a good deal
of potash, but their decay is so slow that they are considered of
no value for manure. And phosphoric acid is found in many min-
erals, where it is so solid as to be of no use as a fertilizer. The
ammonia in horn, hair, and other substances which decay slowly,
is worth something, but not so much as that in guano. Potash in
green-sand marl has some value, but not so much as it has in the
soluble potash of commerce. The phosphoric acid in bones and in
green sand marl has some fertilizing effect, but it is not so valu-
able as the soluble superphosphate of lime.

The price set down for insoluble phosphoric acid is not satis-
factory, but it is perhaps as safe as any price we can at present
assign. The phosphoric acid in mineral phosphates such as those
found in our iron ores, or even in the Charleston phosphates, is but
very slightly soluble in weak acids, and would be dear at six cents
a pound. And on the contrary that in bones, though considered

# First Annual Report of the New Jersey State Board of Agrioculture, 1874, p. 32,
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insoluble, does dissolve in weak acids, so that when in very fine
dust it approaches closely in value to that which is called reverted
phosphoric acid, being worth more than six cents a pound. It has
been found that superphosphate of lime does not always remain
constant in its properties, but that some kinds of it change, the
phosphoric acid which was soluble when it was first prepared,
gradually becoming insoluble in water, though dissolving easily in
weak acids. The part that has become insoluble is called reverted
phosphoric acid. Other constituents of manures have some value,
which in those of lower price will necessarily be taken into the
account. Ground gypsum or plaster is worth with us a half cent:
a pound. Common salt is worth the same price. Lime is worth
from a quarter to a half cent a pound; and the carbonaceous or
strawy vegetable part of our barnyard manures, though it is not
possible for chemists to assign to it a value which will at all show
its usefulness on different soils, is indispensable.”

2,—Analysis of Fish Guano.

Prof. G. H. Cook* has given an analysis of menhaden caught
in the Raritan river the latter part of October, five of which
weighed four and one-fourth pounds—their average 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 a pulp.
The oil was then skimmed off and purified from water and other
substances by ether. It then weighed 2.66 ounces, which is equiva-
lent to 3.914 per cent. of the original weight of the fish. The
substance of the fish remaining was then strained out and care-
fully dried in an air bath, at a temperature of 290° F., when the
dry mass was found to weigh 11.8 ocunces. 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 sulphuric 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 still left in the fluid some animal matter, which
could not be satisfactorily separated, and was left out. The water
in the fish was 77.15 per cent. as ascertained by deducting the

* Geology of New Jersey, 1868, p. 497,
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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. The result shew the composition of the fresh
fish to be as follows: water 77.15; oil 8.91; dried fish 18.93. The
analysis of the dried fish was as follows :

Organic matter and loss..... .................. - 178.30
Lime ... .o e 8.67
Phosphoric acid... . ... ... .o it Lot 7.78
Silicic acid.... .. i e 1.33
Potash..... ..o 1.54
oL Y 1.02
Magnesia ..........oiln. [N 0.67
Chlorine.. ... .o iiit it i i 069

100.00

By the standard of valuation just given, Prof. Cook* places the
following valuation upon a ton of fish guano, viz: '

185 pounds of ammonia, at 20 cents............ $37 00
155 pounds of phosphoric acid, at 13 cents...... 20 15
20 pounds of potash, at T cents. .............. 1 40
$58 55

Dr. James R. Nichols of Boston, published 1 an analysis of two
specimens of fish pomace or fish guano, made in Gloucester,
Mass., with the following result :

No. 1 No. 2
Water.....oo v einvnananns 17.26 Water..oooeee coveaenecuns aunn 20 01
- 10.43 Ash coven ion dien i iiaiaees 29.92
Organic Matter.... .ovecuee oens 72.31 Organic Matter........ ........ 50.07

100.00 100.00

No. 1. No. 2.
Contained Nitrogen............ 6.82 Contained Nitrogen............ 6.50
Phosphate of Lime..... covv ... 8.01 Phosphate of Lime...cssevs cess 24.74

Concerning this analysis, Dr. Nichols says: ¢ The amount of
water may seem large, but it is difficult and expensive to carry
dessication to a higher point; and therefore it may be assumed
that about twenty per cent. of water in the substance is an un-
avoidable quantity, and may serve as a standard in estimating its

* Report New Jersey Board of Agriculture, 1874, p. 43.
1 Boston Journal of Chemistry, vol. 6, page 90.
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value. The amount of phosphatic and nitrogenous matter con-
tained in these specimens, proves that they are valuable manurial
agents, and well adapted to all grass and grain crops.”’

In his analyses of superphophates, Prof. F. H. Storer * says the
presence of nitrogen in them is in most instances due to an admix-
ture of rough fish scrap, otherwise called fish pomace or pogy
chum ; ¢ which for several years has been obtained in Maine at
the rate of about $15 per ton.”” Specimens of this were obtained
from Mr. W. L. Bradley of Boston, and was found to contain 5}
per cent. of phosphoric acid, and 64 per cent. of nitrogen, nearly
two per cent. of the latter being in the form of ammonia. Prof.
Storer allows thirty cents per pound for nitrogen in the form of
ammonium compounds—this estimdte being somewhat higher than
the price at which active nitrogen can usually be bought either in
the form of guano or nitrate of soda. Consequently in a ton of
such fish scrap as the above, there would be 112 pounds of phos-
phoric acid, worth $6.72; and 30.4 lbs. of nitrogen in the form of
ammonia, worth $9. There are, moreover, 98 lbs. of nitrogen not
in the form of ammonia, worth probably 15 cents per 1b. or $14.70.
So that the calculated manurial value of a ton of fish scrap is from
$34 to $35, the price charged for it being not above $15 per ton.
Prof. Storer’s analyses show that superphosphates sold in the
market at $60 per ton, possess a calculated value of from $20.50
to about $44 per ton, according to careful analysis and actual val-
uation of materials. In referring to this analysis and valuation of
fish scrap, a correspondent of the Couniry Gentleman,t the leading
American journal on agriculture, says: ‘‘Thus it will be seen
that those wanting a manure strong in nitrogen, will find in fish
scrap a very cheap article, not bulky or difficut of application.
But as the bulk of the nitrogen is not in the form of ammonia, or,
in plain English, is not readily absorbed by vegetation without
previous preparation, this preparation is best effected on the farm
by grinding the scrap, or chopping it very fine, and then piling in
alternate layers with peat or loam, when in mild weather it will
soon ferment, and by turning over once or twice, the nitrogen
will mostly become available for use by vegetation. It should be
noted, however, that although fish pomace contains a large per-
centage of nitrogen, and also considerable phosphoric acid, two
very important ingredients in manure, and very generally needed,

* Bulletin of the Bussey Institution, 1874, page 19. ¢+ W. D. Philbrick.
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and is, moreover, cheap, selling at $12 to $15 per ton on the sea-
board ; still, it is not to be considered by itself a complele manure,
as it contains no potash, and if used for several years, would
probably fail to produce good results on soils which are deficient
in this most essential article ; as most of our worn out soils need
potash in some form, the fish guano will be found insufficient with-
out being used in altenation or combination with horse dung, or
some other potassic manure, which I believe is the experience of
those who use it to the best advantage. The mixers of so-called
superphosphate of lime depend very largely upon this article, and
probably would fail to give satisfaction or reap profit without
- being able to buy it at $15 or less per ton, and after mixing with
Carolina rock, and acid, costing about $20 per ton, get a return of
$40 or $50 from the long-suffering farmer. It is much to be .
desired that the farmer should understand the value of the various
raw materials he needs, and do the mixing himself.”’

Prof. Storer says: ‘It is possible, of course, that the nitrogene-
ous materials in the superphosphates analyzed may not have been
derived from fish scrap, but from bone or from flesh, or from tank-
ings—and it may be that the nitrogen in these materials is more
active as a fertlizer than that in fish scrap. Moreover, the price
($15 per ton) at which fish scrap is obtainable upon the seaboard
of New England, is probably much lower than it would be in the
interior. Where water-carriage is not to be had, the cost of trans-
porting this rather offensive substance would doubtless be com-
paratively high.””  Prof. G. . Cook of New Jersey, in his report
as Secretary of the State Board of Agriculture, writes:* ¢ The
supply of material for fish guano is almost unlimited in this State,
and it only needs capital and skill to build up a business of great
importance to the State and profit to the manufacturer. On the
coast of Long Island and of Maine, where the business has been
carried on for the oil which could be got from the fish, the residuum
has been sold at various prices, from $15 to $30 a ton, and has
been a very popular fertilizer with those who have used it. It is
sought for by the manufacturers of superphosphate of lime, to mix
with their product, and there can be no doubt that it is very bene-
ficial in such a mixture, giving quickness to its action, while the
superphosphate would add to the duration of efficiency. When
this source of manure is properly worked, it can be made to sup-
ply all the guano needed in the State.”

* First Annual Report of the New Jersey State Board of Agriculture, 1874, page 44.
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8.— Practical Notes on the Use of Fish Scrap as a Fertilizer.

The use of fish as a fertilizer is not by any means a new thing.
Along the coasts of Europe, Newfoundland and New England, its
use for this purpose has been quite general for many years; and it
is not a little surprising, that, considering its abundance, and its
usually satisfactory results as a manure, its use has not become
more extended away from the coast, and that more thorough
attempts have not been made to ascertain the best method of
using it, and its positive value. More than thirty years ago, be-
fore fish oil had become a marketable commodity, the farmers of
our Eastern coast were in the habit of using the fish whole in dif-
ferent forms. In some cases, two or three fish were put in a hill
for corn, and covered before the corn was planted ; in others they
were covered by being thrown into the furrow as the land was
being plowed,* while in instauces less frequent they were made
into a compost and applied as a top-dressing. These were the
ruder forms of using fish as a fertilizer, and generally practiced
before the manufacture of oil and the consequent accumulation of
fish scrap. And its use even in this way, notwithstanding the
results were almost always satisfactory, except in some instances
where it was was used in too large quantities,} did not seem to
extend to any great extent back into the interior; and even along
the coast, where farmers could get the scrap for the hauling, not
half of them made any use of it. When the business of extract-
ing oil from menhaden was first engaged in along the coast of
Hancock county, and especially in Union River bay, the works
were situated on shipboard, and the scrap was thrown overboard
into the bay.] The result of this was, to drive out all the deep
water fish, as mackerel, cod, &c., and this was continued for many
years. On the first establishment of oil works at Bluehill Falls,
and other places, the scrap was given away, and farmers could get
a scow load any time they wished. It is said that the farmers in
the town of Brooklin first utilized the scrap by applying it to the

* This was the method formerly in use among the farmers of New Jersey ; and Prof.
Geo. H. Cook, in his report on the geology of that State, says the practice there was to
plow a furrow along side the rows of corn, deposit the fish, and then turn the furrow
back again, covering them. In 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 Massachusetts correspondent of the Country Gentleman—vol. 5, page 152—says the
applieation of fish compost ¢‘ appears to ameliorate the effects of drouth.”

+ Agriculture of Maine, 1861, page 49. 1 Hon. Samuel Wasson, East Surry.
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land, and during days when no catch of menhaden would give
work at the factories, the men would cart the scrap away and
spread it as a top dressing on grass lands. It was used green
from the press, and on the sandy soil of that town its good effects
were most marked. Afterwards, it began to be composted with
muck or with fine loam, and was applied to potatoes and grass
with excellent results. As a top dressing to mowing fields it was
spread on after haying, and in this way was generally used fresh.
Too large an application was found to induce too rapid a growth
of grass, and to cause it to rust, and it also gave a fishy flavor to
the hay, not relished by cattle—but these matters were gradually
learned from experience in its use, and as gradually mastered and
overcome. As its value became known its price advanced, and for
several years, from about 1858 to 1864, it went up to $6.00 per
ton.

In speaking of the menhaden as a fertilizer, Prof. G. H. Cook
says,* ““The value of these fish for manure is well known, but the
best methods of applying them has not been at all understood.
They have been usually spread upon the surface, or very incom-
pletely covered with earth in the compost heap or the field; so
that in their decay they have filled the air with their odor, and
generated swarms of flies. Their cheapness and their efficiency as
manure, are strongly in their favor, and enable them to maintain
their ground in spite of these objections. By composting them’
with muck or other vegetable matter, in sufficient quantity, these

 offensive products could be avoided, and the whole of the fertiliz-
ing properties of the fish retained. It is said that in Cambridge-
shire, England, a compost of one barrel of fish refuse to four or
five cart loads of earth, is approved by the farmers. And it is
probable that from five to ten times as much of the absorbent as
of the fish should be used.” Dr. DeKay in the Natural History
of New York, says: ‘ The use of this fish as a manure is well
known in the counties of Suffolk, Kings and Queens, where it is a
source of great wealth to the farmer who lives upon the sea coast.
They are used in various ways: for Indiau corn, two or three are
thrown on a hill ; for wheat, they are thrown broadcast on the field
and plowed under, although it is not uncommon to put them in
layers alternately with common mold, and when decomposed spread
it like any other compost. Its effects in renovating old grass fields,

* Geology of New Jersey, 1868, page 496.
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when spread over with these fish at the rate of about two thousand
to the acre, are very remarkable.”” This statement was written
fifteen years ago, since which time it is pleasant to think a better
way of top-dressing grass land has been discovered than to spread
two thousand of these fish on an acre of ground, there to decom-
pose! In Connecticut* the farmers 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 of sods, and so on forming a compost heap four or five feet
high. Eight or ten times as much earth as scrap is used, in bulk
or weight. After it has lain a few weeks in this condition, it is
forked or shoveled owver, so that it is all intimately mixed, and the
scrap very nearly absorbed by the soil, and in that condition it is
fit either to be spread upon the soil or retained for corn or any other
crop the next season. It is also used in connection with stable
manure. 1 The scrap is carted into the yard where the stable
and yard manure is heaped up, and mixed with that. It adds
very greatly to the value of yard manure. They will put, perhaps,
one ton of the scrap to ten tons or more of yard manure; and
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. In the same report ¥ Mr. W. Clift of Mystic Bridge says :
“ A year ago last summer I used a ton of fish scrap on half an
acre of land. It was nothing but gravel. There was hardly any
vegetable matter—none but what had grown out of the gravel, and
perhaps a little washed from the surrounding land. I did not pay
anything for the land ; the owner did not consider it worth any-
thing. 1 got a glorious crop of corn, cabbages and potatoes on
that little piece of land, by the use of a ton of fish scrap.” This
- is the amount used by the farmers of this State in some instances.
Hon. J. T. Hinkley of Bluehill, in a private letter, writes: ¢ I
have never used it only in one way. I mix it with fine dirt or
sand and use it as a top-dressing on grass land. A dressing of
one ton of chum mixed with five times that amount of dirt, is
about the quantity I would put on one-half acre of land, and from
that I have a good crop of grass for four to five years, without
injury to the land.”

* Report of Connecticut Board of Agriculture for 1873, page 200. 1 Ditto.
% Connecticut Agricultural Report, 1873, page 206.

4
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Mr. William Kenniston of North Boothbay, furnishes some
interesting statements regarding the use of scrap upon his farm.
He has used it more or less for the past eight or ten years, and
says he ‘“ could not farm without it.”” Ile hauls it from the factory
generally late in the fall as it is dryer then and less objectionable
to haudle, and composts it with yard and stable manure, muck and
loam. When one year old this is hauled out and spread in the fall
or winter whenever it is most convenient to do so, at the rate of
about eight cart loads to the acre. In using the scrap without
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 should invariably be composted. In
1867 he used five tons of scrap mostly in a green state. It killed
the corn, the grain lodged and was damaged and grass has lodged
on the piecce ever since, although no manure has been applied
since. e had spread it on grass fields both in the spring and
fall, but preferred the latter. Mr. Kenniston believes if the scrap
was packed in barrels just as it came from the press it would
stand transportation by steamer or rail to almost any part of the
interior of Maine without becoming offensive.

The farmers in Machias purchase herring chum from Lubec,
whence it is brought in small schooners. It is usually packed in
barrels of from 220 to 280 lbs. each, at $11.50 per ton, but is not
used in very large quantity. Lobster chum from the canning
factories at Englishmaun’s river, is also made use of to some extent
as a top-dressing. It is obtained in scows and boats at about
$4.50 per ton delivered in Machias and vicinity. One ton of it is
composted with ten loads of common loam, and this amount spread
upon an acre. Applied to grass land in the fall, the results are
most satisfactory.

Mr, IL. T. Smith of Machias, has perhaps made a larger use of
fish scrap, as a fertilizer, in different ways, than any farmer in
that place or vicinity. Ilis usual practice is to obtain the scrap
(generally herring scrap) in the fall, and apply it in the spring.
When grass land is in fair condition he uses about one-fourth of
a ton per acre; and never more than 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 compoated, using three
parts of earth to one of scrap. For grain, Mr. Smith has plowed
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under seven hundred pounds to the acre, from which he has grown
very heavy crops of barley, oats and wheat. Mr. Smith says:
“1 have paid $80 per ton for superphosphate, and if given my
choice had rather have one ton of fish scrap than one ton of super-
phosphate. If barrelled as soon as it comes from the press (he is
speaking of herring scrap, which, it will be remembered, is treated
with salt before being pressed) it has no unpleasant odor, and is
not offensive to handle. There is nothing equal to it for the land.
It is as valuable as night soil, and is good for grass, grains, corn,
garden crops, anything that grows out of the earth.”

Capt. Jason Collins of the steamer Star of the East, thus relates
in a private letter, his experience in the use of fish scrap as a
fertilizer: ““ My experience in the use of fish chum dees not
reach over many years, but I have applied it to barley and on
grass. The amount used per acre for barley was 1500 lbs., which
was mixed with two parts loam to one of chum. This was spread
on and harrowed in.  In the fall of 1873, I had five acres plowed
up, on which T put 2000 lbs. to the acre. It was harrowed and
rolled in the fail, and the following spring, about the last of
March I think, it was sown to grass-seed alone. The grass was
cut the last of August, and it was very heavy. I have also used
it for turnips and potatoes, and it has done well for each crop.

In the fall of 1873 I also had chum spread on some six acres of

grass land, as a top-dressing, at the rate of three-fourths of a ton
per acre, mixed with loam in the same proportions as that used
for barley. It did first-rate. This fall (1874) I shall use more,
which I shall compost and lay over until another fall, as in that
form it will be better about handling. From all T can learn, and
from my own experience, I am satisfied that late fall is the best
time of the year to apply it as a top-dressing for grass lands ; and
the amount should be from three-fourths of a ton to a ton per
acre. It is best if used as a compost as I have stated. For hoed
crops it must be used very carefully, and should in all cases be

thoroughly composted. In regard to its price: it cost me $12

per ton green, in bulk, and have had it brought from Boothbay to
Gardiner in lighters. When in barrels it costs $15 per ton, but it
is cheap at that price, and I shall buy no other fertilizer, until I
find something better for less money. At $12 per ton it is cheaper
than it is to haul stable manure, even if the manure is given to
you. Perhaps I have not used it long enough to speak of its
effects upon the land, but during my experience with it I have wit-
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nessed 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, but am satisfied with it after a five years’ trial.”’

Another quotation may be appropriately made here from Prof.
Cook’s* report, in which he has devoted much space to the scien-
tific and economic history of the menbaden. e says: ¢ While
the most common mode of using these fish is in the hill or furrow
for corn, they are often employed in a compost with barnyard
manure and a little lime.  Those who have tried such a mixzture say
that it is superior to any guano tn the market. When applied on corn,
the crop is considered as certain. Some farmers mix them with
muck and apply the compost upon wheat. This fertilizer is won-
derfully rapid in its effects, showing changes in the growth of a
crop in a few days after it has been applied. But it is not a last-
ing manure. In a year or two this stimulating effect is gone, and
a second application is necessary. For producing quick results it
is so efficient that all farmers who have tried it, vnite in testifying
to its value.”

It is well known in this State, especially among those who are
engaged in handling oil, that large quantities of fish scrap go to
Connecticut and are used by the tobacco growers in that section.
At one of the meetings of the Connecticut State Board of Agricul-
ture,T the whole subject of marine manures was pretty thoroughly
discussed, the discussion having been opened by a lecture upon the
subject by Mr. William Clift of Mystic Bridge. From this lecture,
and the remarks of gentlemen following, an abstract is made of
such portions only as relate to the use of fish scrap, as it is
believed to be of great importance in connection with the subject
under consideration. In speaking of the manufacture of oil along
the coast of that State—for although Connecticut produces largeiy
of fish oil and serap, it does not produce a sufficient amount of the
latter to supply the demand for it from her own farmers—Mr.
Clift said, that where oil works were situsted on the mainland the
farmers could come down from the interior with their teams and
take the scrap away. ‘‘ Sometimes they get it in season for the
farm crops, or for turnips, and always in season for the rye erop
in the fall. The price is from $13 to $16 per ton. Through the
latter part of the season, and in the winter, it is also bought very
largely by the manufactarers of superphosphate of lime. A large
part of the value of this superphosphate, the ammonia part of it,

* Geology of New Jersey, 1868, p. 498. + Report for 1873, p. 197.
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is furnished by this fish scrap. I suppose these manufacturers
have made very large profits on their sales of superphosphate, for
which they get $40 per ton, the principal value of which has come
from the fish scrap which they have bounght at from $13 to $16
per ten. You can judge what the profit must be, and how much
the farmers are cheated, if we may call it by that name. A great
deal of it goes up the Connecticut river. The tobacco raisers
know the value of fish scrap, and it is sent quite a distance into
the country.” With regurd to the value of the green and dried
scrap, and the loss of value in drying, Mr. Clift said: ¢ As it
comes from the press, after all the oil has been pressed out of it
that can be gotten out by the strongest hydraulic pressure, there
is still a great deal of moisture in it—forty or fifty per cent. As
it lies on the platform under cover, there is, of course, a constant
loss of moisture, but there is also a loss of ammonia, which is very
valuable, so that T am not able to say whether the the fish scrap
is any more valuable after it has lain a month or two in the house,
than when it first comes from the press. I think I should prefer
to take it as it comes from the press. I think the ammoria which
is lost is worth more than will be gained by the evaporation of
the water. Iish scrap at $12 to 8§15 per ton, is the cheapest
manure we can buy. It is the only commercial fertilizer I have
bought for the last six or eight years. I do not invest in super-
phosphates or bone dust. I would invest in the latter, if [ could
get a pure article, but when it is half plaster-of-paris I do not
known what I am buying. But this article when it comes from
the factory, is generally fish scrap and nothing else. It always
produces just about the same result; you can depend upon it. If
you apply one or two tous to the acre, you know what you will

3

gain by its use, if it is properly put into the soil, and you have
a fair season. I think it is a perfectly secure investment for the
farmer to make.”” Mr. Loveland said he had used fish scrap for
eight or ten years, and had used it with Bradley’s, Coe’s, Wil-
son’s and other high-priced manures, on tobacco and other crops,
and he bad always found that the fish manure was fully equal to
them—it bore up its crop as well as any of the commercial fertiliz-
ers in the market. IIe had bought it mostly in the green state in
bags or barrels, and it had cost him about $23 per ton, to get it
up in the north part of the State. But he had invariably used it
as a compost and believed that to be the true method of using such
a fertilizer. Ile believed with Dr. Nichols of Boston, that when
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fish scrap could be bought in its green state for $20 per ton it was
“ the cheapest manure in the market and he felt warranted in using
more of that fertilizer than of any of the other fertilizers in use.””
Mr. Hall of Wallingford, said: ¢*DMy experience in regard to
fish scrap is that when it comes from the press it is about 65 per
cent. water. New if that is worth $12 to $15 a ton o carry back
ten or twenty miles into the country, when you come to add the
freight and the inconvenience of hundling it to the freight, I
should consider the dried the cheapest. I have used a great many
tons myself, and I have always used the dry as the most economi-
cal. T have been so situated I could have either, but I preferred
the dry; and as Mr. Clift has said, by analysis, it was a cheap
manure at the prices at which it was sold.”” Mr. Clift replied:
“ Mr. Hall means a different thing by dried fish guano, from
what some gentlemen de by ‘dried fish.” Ile means the article
spread upon a platform, and made as dry as it can be in that
way. What is termed ‘dricd fish’ is another thing. It will
take from two to two and a half tons of fresh fish to make a ton
of dry, and after that has lain in a tight building for some time,
it will take two tons of that to make a ton of the dry guano.
When the green manure is spread out and immediately dried in
the sun, there is no loss of ammonia, but when it is kept in a pile,
of course putrefaction begins, and as it advances there is loss of
ammonia. There is no considerable loss of ammonia by drying in
the sun and of course the dry manure, finely ground, is very much
more valuable than that which is dried in a heap where there is a
great loss of ammonia.”

Numerons testimonials similar to the above, could be given from
correspondents of this office, and from the agricultural reports
and journals—but enough has been stated for the present purpose,
that of showing the great valae of fish scrap as a fertilizer, when
composted, or judiciously applied in connection with animal
manure. Too much stress can hardly be put upon this qualifica-
tion in regard to its use. An instance is mentioned in a former
volume of this report* of a farmer who first began to use the
scrap, composted it in the fall with three times its quantity of
earth. The next spring the mixture had so much the appearance
of common earth, and the party had so little faith in its efficacy
that a shovel full to the hill was applied for corn. It came up
well, grew for a time looking green and thrifty, but soon began

* Agriculture of Maine, 1861, page 49.
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to grow pale, finally died and the crop was a failure. But the
effect of this application was noticeable for many years after-
wards, and even with no other application of manures of any
kind the land continued to bear an immense burden of grass. In
the discussion to which reference has been made, before the
Connecticut Board of Agriculture, Mr. Fowler of Guilford gave a
word of caution which he thought should be exercised in the
application of fish scrap. Ile said: ‘“ My experience has satisfied
me it will not answer to use fish 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 connection with stable or barn yard manure, it is
perfectly safe to use every year for a term of years, for any crop.”

Hon. J. T. Hinckley of Bluehill, writes: ¢ There is an objec-
tion here to dressing too heavily with scrap, as it injures the
quality of the hay; but using it at the rate of one ton to the acre
in a compost of three parts loam, will produce no effects of this
nature.”” Now to correct the error into which a good many
farmers are led by statements that the application of fish strap, or
other active special manures, like guano or superphosphate—dam-
aged the land rendering it unproductive and sterile; it may be
stated here that the real cause of this sterility does not come from
the application of these so-called forcing manures which are ap-
plied to the land, but from the taking off of the large crops which
follow their application. They exhaust the soil by drawing from
it elements which the manare put on does not contain, and which
repeated applications of the same fertilizer would not snpply—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 condition of proluctive capacity by the use
of fish scrap or special fertilizers, it can be kept so only by the
application of stable and barn yard manure, or the manure made
by consuming the hay grown upon the soil thas improved. This
should invariably and in all cases be given back to the land, or the
time will speedily come when it will refuse to “ discount.”

C.—FisE Scrap as Ao FeepiNg STUFF.
As early as 1864, if not in fact previous to that date, the atten-
tion of members of the Board of Agriculture and farmers generally,
was called to the matter of the value of fish pomace or scrap as a
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feeding stuff for shecp, swine and poultry. In a communication
to the Board * Mr. William D. Dana of Perry, spoke in high terms
of its value as a feed for domestic animals, in which he said:
“Fish pomace, or the residuum of herring after the oil is pressed
out, is greedily eaten by sheep, swine and fowl; and probably
pogy chum would be eaten as well. Smcked alewives and [iusi
fish also furnish a food palatable to cattle. Sheep thrive well, get
fat and yield heavier fleeces when fed on this pomace than when
fed on anything else produced in this section of the State. Care-
ful and observing farmers who have fed it, assert that it is of
equal value with good hay, ton per ton, and that its value for
manure is in no degree diminished by passing it through the living
mill, and thus reducing it to a much more convenient state for ap-
plying. 1If it could be sufficiently dried, without other substances,
to prevent putrefaction, it would form a valuable article of cattle
feed in regions from which it is now excluded by the expense
of transportation and its own odoriferous nature.”” Ia 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 to good
advantage, thus allowing the farmer to consume all his first quality
hay in keeping other stock. Ie thought the meat would not
taste of the flavor imparted by the scrap, provided other food was
substituted for a proper length of time before slaughtering.

From time to time following this, the matter was discussed before
the Board, and formed the subject of many articles in the agrical-
tural journals. In 1869, Mr. M. L. Wilder 1 of Pembroke, then a
member of the Board, presented a brief paper embodying his
experience in the use of scrap as a feed for sheep, in which he
said he believed “ fish offal to be not only cheaper, but much
superior to any 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 made 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 on

* Agriculture of Maine, 1864, p. 43. + Agriculture of Maine, 1869, p. 60.
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good English hay with corn. 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 not only that but also
the carcass in a like proportion; the weight of the fleeces per
head averaging from five to seven pounds.”” Similar statements
to the above, were made by Ilon. Samuel Wasson* and other
gentlemen, not only at public meetings of the Board, but through
the press, so that the subject has been kept alive and invested
with some interest down to the present time. Wishing to test
the value of fish scrap as a feed with more care than had appar-
ently 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, a quantity was obtained for this purpose of Mr. M. L.
Wilder of Pembroke. It was herring scrap, salted before the oil
was expressed, and packed in barrels directly from the press, each
barrel containing about 220 lbs. Its costin Augusta, including
freight from Pembroke via Portland, was not far from $2 00 per
barrel. This scrap was placed in the hands of Mr. J. R. Farring-
ton, the Iustructor in Agriculture at the State College, Orono,
with the request that he would feed it to sheep, in counection
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 acknowledgment should
be here made for his interest in undertaking the matter and for the
care and faithfulness with which the experiment was conducted.
The report of Mr. Farrington follows :

“The statement made by a prominent agriculturist that for
feeding sheep fish chum was eqnal to corn, pound for pound,
furnished the basis for the experiment, which we conducted to
ascertain the comparative value of corn and fish chum when fed to
sheep. Ten lambs, dropped the previous spring, were selected.
Each one was designated by a number, the number being stamped
on a metallic tag and attached by a copper wire to the ear of the
Jamb; Nos. 1, 2, 3,4 and 5 constituted Flock 1; Nos. 6, 7, 8,
9 and 10, Flock 2. We began feeding January 15, 1875 Flock
No. 1 was fed with corn; Flock No. 2 was fed with fish. Each
flock was given what good hay it would eat. The hay fed to
each flock during the month (four weeks) beginning February 13,

* Agriculture of Maine, 1874-5, p. 1.
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was weighed. Flock No. 1 ate
No. 2 ate 338 Ibs.

At commencement of feeding, January 15
Flock No. 1 weighed as follows :

Sheep No. 1 weighed ... .... .. 46 Ibs,
“ 2 € iiaree 77 ¢
« 3 € ieiiiia.. BT «
€4 ., 55 ¢
¢ 5 € eiaeeen s.. 68 ¢
Weight of flock............... 313 <«

During four weeks ending February 13, 181
pounds of corn were fed to flock No 1
At this date i

Sheep No. 1 weighed 50 1bs. a gain of 4 1bs.
c 2 X3 8]% i 45 1
(14 3 113 73 (13 6 (13
6% 4 (13 59 (1 4 (3
13 5 L3 77 € . 9 (19

Weight, Feb. 13, 3403 2T ¢

During four weeks ending March 12, 20
poands f corn and 335 pounds of hay were
fed flick No 1. At this date

Sheep No. 1 weighed 503 ibs. ageinof §lbs

LR ¢ T5)lbs.arossof 6 ¢

[ 3 3 69 6% 4 ¢
“ 4 43 56% 13 2% ‘c
(13 5 (13 70 “ 7 €<
Weight of flock, 321} ¢ 19 ¢

BOARD OF AGRICULTURE.

in four weeks, 335 lbs.; Flock

, 1875 ¢

Flock No. 2 weighed as follows :
Sheep No. 6 weighed
X3 7 €

{3 i

8
9
10

€ 3

1] ‘¢

Weight of flock

During four weeks ending February 13, 183
pounds of fish were fed to flock No. 2.
At this date

Sheep No. 6 weighed 52 lbs. a gain of 3 Ibs,
X3 7 6 81 % 7 6
€ 8 ‘e 725 X3 4 <6
(11 9 13 68 (g 1 %
(14 10 €< 64% £ 6% 3

— (11

Weight, Feb. 13, 338 € 21f e

During four weeks ending March 12, 20
pounds of fish and 338 lbs. of hay were
fed flock No. 2. At this date

Sheep No. 6 weighed 555 ibs. a gain of 35 ibs.

o ¢ T9 lbs., a lossof 2 ¢

e 8 “ 7]|§ ““ (3

(13 9 3 675 EXd (3

N X3 10 (9 63 (13 li (13
Weight of flock, 336} € 13 ¢

During the above four weeks, the corn fed flock, weighing 3404 pounds, ate 335 pounds

of hay and lost 19 pounds in weight. The

338 pounds hay, and lost 13 pounds.
During four weeks ending April 9, 19 pounds!

corn were fed flock No 1. At this date ‘
Sheep No. 1 weighed 511bs, a gain of 3 1bs

9 %3 7(;& “ 1
€ 3 6 i) ¢ 6 €6
. 4 “« éz% cc 8i e
s 5 ‘6 781 € 8% ““
Woeight of flock, 346 245 ¢

During four wecks ending May 7, 15 prunds
of curn were fod flock No 1. At this date

Sheep No. 1 weighed 55 1bs. a gain of 4 lbs
[ 2 % 79 (X3 25 ‘6
€€ 3 €< 80 6 4% 13
(g 4 € 65 (13 é €6
€ 5 s 82 € 3% €
Weight of flock, 361 € 15 <

During the sixteen weeks of the experiment

Sheep No. 1 gained....... eerana. 9 lbs.
¢ 2 e vene 2%
€ 3 13 13 ‘6
[ 4 «©% . 10 (14
€ 5 13 14 s¢
Flock No 1 gained.....covevunnn 48 lbs

Fed with corn—weighing, January 15,
313 pounds. Gained 48 pounds, or 15}

flock eating fish, weighing 338 pounds, ate

During four weeks ending April 9, 19 pounds
of fish were fed flock No. 2. At this date

Sheep No. 6 weighed 62 lbs. a gain of €} Ibs,
‘6 7 % 84 ‘e 5 ‘6
(1 8 e 75 6 35 cs
6 9 6 71 € 35 3
111 10 & 65 % 2 13

Weight of flock, 357 « 205 ¢

During four weeks ending May 7, 15 pounds
of fish were fed flock No. 2. At this date

sSheep No. 6 weighed 62 Ibs. & gain of 0 1bs,
‘6 7 (X3 87 £ 3 13
[ 8 " 75 @ 0 (13
[ 9 113 73 (13 2 €S
L 10 (33 67 (33 2 (13

Weight of flock, 364 < 7o

During the sixteen weeks of the experiment
Sheep No. 6 gained 13 1bs.
&< 7 €< 13

3 €

8
9
10

3 ‘s

< 3

Flock No. 2 gained ........... ver 474 Ths,
On fish—weighing, Jan. 15, 3164 pounds.
Gaived 47} pounds, or 15 1-126 per
cent.,

per cent.
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The results of this experiment seem to indicate that fish chum
is of about the same value as corn, “pound for pound.” The
details were not carried in a manner entirely satisfactory to me,
but we did the best we could under the circumstances. Our
opportunities are not perfect, and I find it impossible to get help
who will do work that is entirely reliable. For example, my
assistant, who had charge of the feeding and kept the figures
indicating weights, assured me the gain from corn was double
that from fish. Going over the computations for the first time,
to-day, I find the results as given above. I count his error an
exceplion as he was usually correct. I am certain more care and
attention were given to it, than the average of feeding experi-
ments receive from those who conduct them, The amount of corn
and fish fed to the sheep was so small because the quantity of fish
given was all the sheep would eat, and we let this govern the
weight of corn fed, as pound for pound was to be the test. The
sheep came out in the spring looking well, yet how small the
increase! Docs such sheep husbandry pay? 1 fear not; butI
am so pressed with work and care that like other farmers ‘1
haven’t time’ to figure it all out and discover a better way.
When will our farmers see their interests in the true light and so
. man this institution that matters like this can receive proper care
and attention 77’

D.—Summary axp CONCLUSION.
1.— What has been Learned.

The investigation of this subject furnishes a knowledge of the
enormous numbers of fish visiting our coast and of the great
quantities that may be taken for economical purposes. Even if
our enquiries are alone confined to the menhaden, leaving entirely
out of consideration the herring and other food fishes, there is but
one word that will give an idea of their numbers, and that word
however great its siguificance, will fail of doing it adequately—

.immense. There is no data, perhaps, by which their actual
numbers can be ascertained with anything like a satisfactory ac-
curacy, but it is safe to say, and the assertion seems established
beyond doubt, that they are inexhaustible. Tt is true there have
been some years when they were less numerous than others, but
for the past ten years the concurrent testimony of all observers is
to the effect that this species has been found in abundance, in fact
in increased numbers year by year, and that those taken all along

—~
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our coast by all the means and appliances now employed produce
no perceptible diminution in the supply. Parties engaged in
taking menhaden now go off ten and twenty miles from shore,
whereas they formerly fished near the coast, and they now find
the best and most profitable fishing at that distance. The large
outlays which have been made for factories and outfits for the
manufacture of oil and fertilizers in our State in recent years,
show that those who have deeply investigated the subject, are
satisfied past experience gives abundant indication that the future
supply will be sufficient for all the means now at hand for their
utilization. The same statement is true of the herring. Some
years ago a commission authorized by the British government,
investigated the matter of the herring supply on the English coast
with a view to ascertain if the great quantities taken would not
be liable to result in the ultimate loss of the species. After three
years careful inquiry on the part of four or five scientific gentle-
men, among the fishermen of the Kingdom, the conclusion was
that not three per cent. of the herring that were destroyed an-
nually, were destroyed by the agency of man.

A careful study of the figures and statistics given on pages
34-36, will help one to understand the large proportions which
the business of taking fish for oil has assumed in our State during
the past few years, and it may be reasonably expected that the
coming decade will witness a still greater extension of the busi-
ness. The quantity of scrap or refuse obtained from this business,
is simply enormous—and our farmers have no need to fear that
the siupply of manure from this source will not be fully equal to
the demands made for it by their hungry fields.

The value of fish scrap as a fertilizer is a matter about which
there is no question. The fact is evinced by analysis, by the
testimony of those who have used it, by the efforts of manufac-
turers of commercial fertilizers and others interested in it as a
speculative operation, to obtain it. The united testimony on this
point is positive and unquestioned. It may be said in a few words
that while the price asked for it at the factories is from $12 to
$15 per ton, its calculated value per ton, according to the best
analysis, is from $34 to $35 per ton.* But it must be remem-
bered that its best results as a fertilizer, are to be obtained when
used in connection with stable and farmyard manure ; and that the

* Bulletin of the Bussey Institution, 1874, p. 18.
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hay grown from land manured with fish scrap should be consumed
on the farm, and the manure thus obtained restored to the land.

The fact is apparent that along the coast where such immense
quantities of fish scrap are to be obtained, its use as a fertilizer is
but limited. In Boothbay, where over five thousand tons of scrap
are made annually, ““not over twenty tons are used by the farm-
ers.”’* It is easy to explain this fact. Along the coast farming
is not carried on to the extent, or in the manner, it is in our best
farming sections. The people there are mainly engaged in other
pursuits, and what farming is done is carried on in a small way.
Those who have used the scrap as a fertilizer, have used it for
many years in succession on the same land, and without the
supplemental aid furnished by other manures, and kave found the
land to become unproductive after a series of years, as has been
already shown, page 55; and hence they have abandoned its use.
But farmers, who like Mr. William Kenniston of North Boothbay,
or Mr II. T. Smith of Machias—both living near the coast—who
have used the scrap for years, and fed the grass and hay it has
grown, are satisfied to use all they can get, and say they had rather
have it *“ ton for ton’’ than any phosphate they have ever used.

It has been found that a most valuable manurial agent is con-
tained in the water in which the fish are boiled, and which is
drained off and completely wasted. This is of a grayish color,
and is fully impregnated with fine particles of animal matter,
which render it a most powerful fertilizer. In some instances it
has been run into scows from the factories, saved and applied to
the land, as a top dressing to grass. Its results in this direction
have been most marked—as it contains the very essence of fertil-
izing matter in a form to be readily taken up by the growing
crops. There is enough of this which runs to waste from a single
factory %o fertilize a whole town ; and this product may be utilized,
and form a profitable source of fertility to our needy fields. Shall
it not be saved ?

In regard to fish scrap as a cattle food, the conclusions are not
so positive. It may be safely stated, however, that it is the
herring scrap rather than the menhaden scrap, which is most used
for this purpese. One reason why this is most relished by sheep
muy be that it is treated with salt while the oil is being expressed,
while the menhaden are pressed fresh. In towns at the extreme
eastern coast, as Lubec, Pembroke, Dennysville, Calais, &c., large

* Statement of George B, Kenniston.
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numbers of sheep are kept, which are fed in winter largely on
herring scrap.* That made at the presses late in the fall keeps
fresh all winter, and the farmers purchase from one-half to two
tons each, as a winter feed for sheep. Farmers living along the
coast who have small pot works for the making of oil, will no
doubt find it more profitable to feed the scrap than to vpurchase
corn for the same purpose, and use the scrap as a fertilizer.

2.— Can our Muaine Farmers oblain Fish Scrap ?

Bearing in mind the fact that fish scrap is an outside product of
the manufacture of oil, that the profits on oil alone are large, that
the scrap is, so to speak, a clear gain in the business; the ques-
tion arises if this scrap cannot be so disposed of from the factories
in its crude state, that the farmers in the interior of Maine, and
not the tobacco growers of Connecticut, or the cotton growers of
the South, may obtain the great profit there is in its use? Ilow-
ever desirable such a result may be, there are many obstacles to
prevent it, but they are not altogether such as may not be com-
passed. During the season when the oil factories are working to
their fullest extent, they are aiming, not to make scrap, but to
obtain the greatest amount of oil, consequently little attention is
given to the care or disposal of the refuse. Tt is dumped away in
the most ready place where it may not interfere with the working
of the factories. The entire force of the men employed by the
manufacturers, is devoted to the taking of as many fish as possible,
and the making of as much oil as possible. The weather is hot,
the time of taking the fish is limited to a few months, the farmers
are so busy with haying they cannot well attend to getting home
scrap from the factory; hence it accumulates in