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PART XIT.

THE RIVER FISHERIES OF THE ATLANTIO STATES.

1.—-THE RIVERS OF EASTERN FLORIDA, GEORGIA, AND SQUTH
CAROLINA.

By MArRsHALL McDowaLD.
1. SAINT JOHN'S RIVER, FLORIDA,

DESCRIPTION OF THE RIVER.—The extreme sources of the SBaint John’s River lie sonth of the
twenty-eighth degree of north latitude. Tt trends north and south, amd, gathering aceessions from
a hundred Iakes, finally discliarges its waters inte the Atlantic Ocean under latitude 309 30¢. Ity
general course is from south to north. Tike the Gulf Btream, therefore, it carries the warmth of
the south to colder latitades, in which respect it differs entirely from the otlier principal streams
of the Atlantic slope, all of which run south and east, having their sourees north, among the mount-
aine, and carrying down to their lower reaches water of a lower temperature than that of the sur-
rounding locality. This is especially trre in the spring and early summer, when we find the tem-
perature of these streams progressively diminishing as we ascend to their beadwaters, The data
are not at hand to furnish a tabular statement in proof of this progressive rise of temperature as
the headwaters of the Baint John’s are approached, beeanse records are only kept at one point—Jack-
sonville; hut the course of the river from south to norih clearly shows that such must be the case.
From the records of the signal office at Jacksonville we have obtained a counected series of vb-
servations® of the temperature of the river for the years 187374, 1877-*78, 1878-'79, and 1870780,

An examination of these tables shows that the river temperature passes below 60° abouf the
1st of December, not again rising above that degree until the middie or end of Februsry,?  Coin-
cident with this period of low temperature the shad run begins, the fishing season being at its
height in February, when the temperature reaches 600, A comparison of these observations with
those for other rivers shows that though the shad season on the Saiut John's differs widely in time
from that on more northern streams, yet it ocenrs under similar conditions of water femperature;
in other words, the time of the cecurrence of shad in any river appears to depond solely npon the

- " For tables see Section J; Natural History of Aquatic Animals, pp. 608, 601.
tin 1871 William Dempsey bought shad at New Berliu, on the Saint J ohb's, He foond thiat the sverage monthly
eatoh per net was, in December, 82.6; in Jannary, 413; in February, 619 ; and in March, 207, This indicates that from

the Iptter pact of January to the eud of Febrnary is the period of the greatest abundance of shad in thie river.
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relative temperature of the waier. The shad ascend to tho very sources of the Saiut John's, there
being ne ohstructions, and spawn in Lake Monree, distant several hundred miles from the
Atlantic.

M¥rTHODS EMPLOYED IN THE SHAY FISHERY.—In (his river the shad is the only tresh-water
species whick is the olject of organized fisheries, The prineipat salt-water fisheries are discussed
by Mr. R, . Earll int his account of the sult-water fisheries of the Florida coast. 1'rom Palatka
down the shad fisheries are prosecoted entitely with gill-nets. On Lake Monroe are three small
band-seines, '

The shad canghtin the Saint Jolin's are either aold fresh to supply locul demand, or are pachked
in ice and sent to Northern markets, Savanuah is the principal peint te which shipmenis are
made. There the fish are relandled and reieed, and then sent by steamer and rail to the interior
towns of the SBonth Atlantic States or to the Northern cities. Probably three-fourths of the entire
cateh is so distributed.  No defiuite number of shad makes o package, whicl usuatly consists of a
vice or other convenient barrel or box, the largest being selected when possible, in order'to save
freight.

Mr, EARLL'S ACCOUNT OF THE FISHERY.—My. Earll gives the following historical data in re-
gard to the fisheries of the Saint Jolhn's: '

“Shad were first caught at Mayport by Charles Waterhouse, of Counccticut, in 1838, e
had previously fished in the Bavannah, but abandoned it on acconnt of poor results. At Jackson.
ville gill.nets were first used in the shad fisheries in 1868, At Paulatia, Q. B, Smith, of Cooiect-
icut, was the first to estublish a shad fishery, He began the work in 1872, and it was not until
1877 tlat a second fishery was started. In the year 1873, 94,000 shad were caught at New Berlin
with thirty nets (an average of 3,133 to the net). From 1865 to 1875 the average cateh wags 25,000
to the net. The year 1876 was the most prolific season of all, when each net averaged a catch of
5,000. In 1875, at Palatka, one net caught 11,000 shad, and in the same year it is said sig nets
took 55,0007

Dr. Charles Kock, in a letter from Jacksonville dated Jannary, 1874, says: “From the bar at
the wouth of the Saint Johw's River up to Palatka seventy-five to eighty nets are fished daring
the shad season. These nets are about 200 yards long and 10 feet deep (the mesh 13 inches aquare},
and are set in from 10 to 12 feet of water. In 3874 the product of the shad fisheries amounted to
250,000 shipped or consamed, The average price at Jacksonville, season of 1872773, was I0 cents
apiece.”

ME. GoODE'S ACCOUNT OF THE FISHERY.—The following interesting description of the shad
fisheries of the Saint John’s River, from the pen of Mr, G. Brown Goode, is inserted entire:

“The shad is next to the mullet the most important fish of East Florida. The Baint John's
seems fo mark its southern limit of distribution, though within the past few years it has been
acclimated by the efforts of the United States Commissioner of Fisheries in trans- Mississippi and
several other waters emptying into the Gulf of Mexico. 1t has been claimed by ma_nj-‘ persons that
the shad has not inhabited the Saiut John's River until within a few years past. This has been
clearly shown to be & mistake, arising from the fact that during the war no fishing was cafried ou,
and that before the war lacal enterprise was not sufficient to develop the jndustry. Col. H. 8.
Sammis, of Arlington, and other eérly settlers remember the captare of shad in the S;a"int Jobw's.
as early as the year 1840, Mr, Waterbonse bad one or two nets at Mayport about 1661, and is said
to have met with good success. About 1865 and 1866 Mr. Remps and others began fishing, snd
since 1870 the fisheries have been constantly on the jncrease. There are shad aleo i the Suint.
Mary’s River, thongh no effort is mede to captare them. The Baint John's River shad sré not so



THF SAINT JOHN'S RIVER, TLORIDA, 615

large as those of the Connecticut, the average weight being 3 or 33 pounds.  Tu 187£ T was told
that they sometimes weighed 6 poonds, in 1878 that they bever esceeded 5. Has there been
a falling off in size? They ave rathier higher in body than the Xorthern shad, but are it no wise less
plump and delicate in favor. Like most Southern shad, they have black-tipped caudal fins. I
ate shad caaght at Jacksonville April 15, 1878, and in spite of the wartnth they were Tally as
bard and sapid as the best May fish from the Connecticut, just from the seine.

¢ The seagon of 187775 was unusnally long in the SBaint Jobn’s. The first shad was taken
November 20, 1877, and they were in market in some numbers at Thanksgiving., December 15
shad-fishing was at its height, April 15 shad were still iu fine condition, though the nets were
taken out abont this time. In 1874 the first was talkken Novewber 10, in 1876 December 1. In
1874 the fishing continned till June 1.

“The spawning time is Apparently frow the middle of March to the latter part of April. Muarch
20, 1875, and April 15, 1878, showedl mother fish i fine {nll roe, almost ready to spawn. T am told
that the fishing continues a week or two later farther up the viver at Tale Monroe, The fishermen
say that the shad spawn at the very hend of the river, but b have no donbt that many deposit their
eggs on convenient grounds neaver the sea.  The fishermen alse lwive & notion that shad that have
well aseonded the river never return, fur they say tlhat they buve never kuown a spent fish. This
they account for Ly the theory that they are devoured by alligaters and catfish, the sbad Leing
wenk and belpless after spawning,  The vouny fish, they {ell me, are seen in large seboois wlong
ihe banks in sumiper aud antumi, descending to the sew.

H“The shad fishery is cnrried on entirely with gill-nets, These nets are 43 1o 5 inch mesh,
usually seant 5 inehes, 45 to 530 mesbes deep and 300 to 500 fathoms in length. They are made in
Boston and cost from £I00 (o 195 each, fitted for use. The boats are csuter-lboard sail-boats,
about 15 feet long, with movable mast and sprit sail.  They are Lailt at the anounth of the Con-
necticut River, and cost about 00 each.

“ The neta are heavily leaded ; the Jeads weigh 2 omces eacli, and are placed 2% feet apart.
TFormerly they were placed G teet apart,

“The fishermen are privcipally Northern men from Gape Auwn, Conpecticut, and Delaware Bay,
who come south expressly for this shad-fishing, From sixty to one hundred of these men cowe
down every winter. They camp out in lents or shantics conveniontly sitaated to the various reaches
along the river. _

“ The nets are allowed to drift with the eurrent; they nre sef dircetly across the river, and
drift broadside to, one end being baoyed, fhe other retained in the Lout.

“ There were about eighty shad-nets operated on the Saint John's at the date of my Iast visit, in
April, 1878. Of these Kewnps, Mead & Smith, of Jacksonville, owned twenty-five, receiving also the
proceeds of four independently owned, John Buckle, of New Berlin, owned seven, and received
the 8ah from eight fishermen who owned their own nets aud boats. The Mayport Fish Company,
Mr. L. 8. Buronghs agent, runs four nets, and there are also eight or nine independent fishermen
at the bar who own their own gear. There arc said to be one or two nets at Lake Monroe. Kemps,
Mead & Smith work their nets in all the reaches from May port to Palatka; Melion & Co. from May-
port to Jacksouville; Mr. Buckle and the other New Beriin tishermen from Mayport to Xew Berlin;
and the Mavport fishermen from Maypori alicost to New Berlin,

- “Between Mayport and Jacksonville are seven reaclies or long stretches of river suitable for
drifting with the shad-nets, They are (1) the Mayport Reach, about a wile long; (2) the Sisters
BReach, 2 miles. long, (3) Saint John’s Reach, under Saint John's Bluff, hall a mile long; (4}
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Shipyard Reach, three-fourths of a mile long; (6) Clapboard Reach, 1 mile long; (6) Yellow
Bluff Reach, halt a wmile long; and (7) Baxter’s Reach, 7 miles long, from Reddy’s Bluff
Jacksonville, N et

¢“The nets are worked both on the ebb and flood tide, though the latter’is preferable, from the
fact that the fish ascending the stream ¢gill’ easily in the net drifting in the opposite direction,
while the net floating bekind them with the flood overtakes them with difficulty, Sometimes the
boats make two drifts on one tide, sailing back a second time to the head of the reach. Often
there are many nets on one reach. In this case they take turns, the first set belonging to the
hoat which first gainsg the head of the reach.

‘Averaging the eighty nets at 2,600 shad each, which seems to be a fair estimate in the opinion
of Mr. Kemps, Mr. Bockle, Mr. Balsam, and Mr. Kelly, of New Berlin, we have the estimated yield
of 200,000 shiad for the Saint John's for the season of 187778, The results of the previous season,
1876777, obtained by a similar method, probably did not full mnch below 280,000, while 1875774,
1874275, and 1873-74 the yield was about 160,000 or less.

“Mr. Yate estimated independently that the cateh of 187778 amounted to 200,000, and that
of 187677 100,000 additional.

¢ Melton & Co. handled about 80,000 shad in 1877-?78, of which abont 20,00¢ were sent north.
In 187677 they handled about 120,000, In 1875, at the time of my second visit to Florida, Mr.
Melton estimated the guantity bandled by him in the season just past, that of 1874775, at 125,000,

“ Kemps, Mead & Swmith handled, in 1877-"78, 35,000 to 40,000 shad; in 1876~"T7 about 60,000,
of which 40,000 were sent north. In my own judgment, the shipments to Northern markets in
187677 cannot have fallen far short of 100,000 fish, and in 1877-"78 probably approximated 60,000.

“The fishermen who work the shad-nets are employed on shares, the boat and net being
fornished by the fish dealers, the fishermen receiving from 8 to 12 cents for each shad they cateh.
Ten cents is perhaps a fair average rate. ‘The most successful net at New Berlin in 1878 took
4,000 shad ; the least successful, an old net worked by two negroes, took 900. The two fishermen
netted in the first instance $200 each, in the last 845 each. The average profit in the last instance
was probably $150, in 1878 not more than $100, a very meager return for fonur months’ laber, after
board bills, cost of fishing-clotkes, and passage money are deducted. :

“The cost of the fish to the dealers is rather hard to determine. The boats cost $60 and the
nets $125. The boats last five or six years, the nets hardly more than one scason. Allowing $15
for wear of boat and interest on ita price, and $100 for the net, we find that, independent of their
own sabsisting and the cost of maintaining their establishments throunghout the year, the actual
cost of eatching the fish, which falls to the share of the fishery capitalist, amounts to 4} cents on
each fish. Thus, at the very lowest estimate, the cost of bringing the fish (rom the water into the
boats cannot fall mnch below 15 cents. These fish retail in the loeal markets for 26 cents each,
small ones sornetimes selling for 20, The cost of shipping to a Northern market is considerable.
Let us fake the extreme example of New York City. When shad are iced for the Northern
markets thoy are packed in tierces which countain about- 140 fish. To pack a tierce of fsh
properly requires 250 or 300 pounds of ice. Jee costs, perhaps, $12 per ton, bought from the
Northern schoovers. Allowing for waste, we will estimnate the cost of ice for a tierce of fish at
#2. The tierce is worth at least 1. Expressage to Savannah costs $3 on each tierce, and freight

- by steamer to New York $2. Thus, making no allowance for cartage or labor of na.ckmg‘, at the

end of the route we must add $8 to the cost of a tierce full of shad, or 5 cents and 7 milla
each. The cost of fish delivered in New York is 21 cents, and perhaps more. Buot then we must
take into acoount the aevem loases neeessanly sustained ‘by dealers in sneh pemhsbh wam as
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fresh fish, Thousands are often lost in a weel, and the Joss of one tierce waterially lowers the
profit on wmany ethers. In my own judgment, 40 cents woeld be a very small retarn, and
perhaps 50 or 60 would be more equitable. Before the shad rveaches the table of its final
purchaser it must pass throzgh the hands of two additivnal agents—the wholesale fishmonger and
the retail dealer. It appears evident, then, that Florida sliad wust always be a luxury in the
North. If the proposed improvemcents in the navigation of the Saint Johw's are ever effected,
through lines of steamships to New York, with refrigerators built espeeially for trapsporting fish,
wounld doubtless be sostained.  In thiy even? the coss of transportation would be maeh diminished,
the cost of icing somewhat diminished, and the risk of loss entirely done away with. The fish
wonld then reach their destination in excellent coudition, aml we may anticipate a very great
reduction in their price, IForty or even 35 eents ought to rermunerate the dealers, as well as
double that price at the present time.”

STATISTIOS OF THE FISHERY.—Tle amount of capital invested in the shad fishery on the
Saint Johr's in 1877 may be roughly estimated as follows:

Yalne,
Belne-boats {80, at $50 eaeh} . . .cioiaai o ian #1, 00l
Gill-nets (BO at $100 emeh) covern e iin oo oo B, 00
Shantiea, platforms, recls, fah-houses, &e.... .. 3,000 3
A ¢ e e mema e e 15, 000 l
i

The number of fishermen and shore hands does not probably exceed ove hundred and seventy-
five.
The total value of the shad fisheries for the fonr months and a half beginning December and

ending April 15 may be fairly estimated at $50,000, allowing 25 eents to be the price at refail
in Jacksonville. The actual cost of catching the fish lias been shown to be 15 cents, allowing no
profit and no risk-margiu to the capitalists, The cost of taking the fish out of the water, then, is
about 30,000,

Statiztical summary”™ of the fishoriea of the Saint Johw's, Florida, for the semacn of 1580.

Nuomber of men ermployed ... oo o oot et tmiaimus s erami e mmm e aa e 182
Amount of oapital emploFed (... oot comtan crammaccean ciamns snmmaenanemmeve o oo $13, B30
Prodnct of the fisheries, in ponnds (shad) - cv. cvcee cocinnrcmcar vemr mmcmcemmme wemame ans 201,760
Value of Profmob . oo e e amnce com s cvee cesaan vecmmcrmnaraaannn aannanacainnns $E0, 130

2. SAINT MARY'S RIVER.

Saint Mary’s River lies between Florida and Georgia, and has its source in Okefenokes Swamp.
From its size and character we would expect to find it abonnding in extensive and valuable fish-
eries. Shad fishing, bowever, has met with only doubtful success, aud no organized fresh-water
fisheries have ever been prosecuted on the river. A considerable namber of sturgeon are taken
in the estuary, and find a market in Savannak. The statistice of capture and value are given
" in the discussion of the sturgeon trade of Savannah.

3. ALTAMAHA RIVER.

The shad fisheries of the Altahama seem to have been formerly mnch more productive than
they are now. The migrations of the shad before there were any obstructions extended on the
‘Ocones to some distance above Milledgeville. At the present day, although thers is nothivg to
prevent their passage up to that place, they are rarely_or never seen there.

* For details vee Conans Volnmes ou Fisherics.
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The organized fisheries are pmsecuted exclusively with gill-uets, whieh ure either floated with
the tide or staked aeross where the fish run.  Skim-pets and dip-nets 4re nsed at varions points
along the river, but the product thus obtained is insiguificant, avd we have no retarns of it

No regular fisheries exist above Doctor Town, at which point four moen, fishing five gill-nets,
take anoaally about 1,200 shad and 4,000 pounds of other fish. Tarties from Branswick, fisking
for shad to snpply the local market, take 3,004 gshad and 6,000 pounds of otber fish. At Darien,
(Gu., eleven men fish eleven nets.  The prodact is 4,400 shad and 8,000 poonds of other fishk, all of
which goes to supply the local market.

The fullowing summary will show how disproportionate to the magnitude of the river iz the ‘
importanee of its fisheries:

Nrmunher of men emploged in the Guleries. oo oo oo immm i e i e et v e e 4%
Amount of capital emPINFet. co vt i e i e men ceanm et aaen e e aaas caen PO
Product of T850,in ponnds:
7 QAR | A L1
LA TV DR - sty
T 41 1 R - FL L W
Valug of PLOGUCE . oo voe e i im e ceian Cim i taas exemeseanaisaams cees raeae mae aanana FLO,ERS

Fally one-half of the fish taken and sold as shad are hickory-shad {Clupea mediocris).
The statistics of the iimportant sturgeon fisheries at the mouth of the river are given in the
chapter on the stargeon trade of Savannah,

4. THE SATILLAS.

The Satillag traverse in their lower reaches an extensive region of allovial swamp, whieh, by
levees, bas been converted into productive ricefields. Both these rivers, like the Ogeechee, take
their vise in the sandy belt which lies between tide-water and the Pledmont section of the South
Altlantic States, the resuit being thut they are never muddy, as are the Savannah or the Pecdee.
There are Do obstructions to the ascent of fish, No organized fresh-water fisheries, however, exist
except for sturgeon, which are taken immediately at the mounth and a short distance up the river.
The product and value of the sturgeon fisheries will be given when treating of the sturgeon trade
of Bavannah,

5. THE OGEECHEE RIVER.

The Ogeechee Eiver rises in the sandy belt of Georgia. Its waters, which drain through
extensive swamps, are never muddy like those of the SBavannab or Altamaha, vor, like them, is the
stream subject to sudden Hoods and changes of temperature, which in the Ogeeches is higher thae
for the corresponding dates in the Savannah. Thiy is to be explained by the fact that-the former
rises in the tide-water belt, instead of having its sources in the mounfains, :

As a resalt the run of sbad and herring commences very carly in tlie Ogeechee, and the fish
mature their spawn at an earlier period than in the Savaan ali. So true is tlis that any one at a'l
familiar with shad can, on seeing them exposed in the Savannah markets, tell at a glance, judging
only by the degree of development, from which of these rivers they came, The run of shad be-_‘,.
gins in the early part of Janvary and ends about the laat of March. o

The run of alewives, according to loeal report, Degins abiont the 1st of March.

Althongh no permanent obstructions to the ascent of fish exist in the Ogeeches, nnly o small
proportion of the fish which entfer the river reach spawning-grounds, being excladed by the gill-
nets, which are suficient in number to almost totally block thé way. 'To their agency mast &onbt-
less be attributed the very de&ided declme whieh has occurred in the last fow years. . :
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The prinecipal object of the fisheries of this river are the shad and sturgeon, There secms fo
be a comsiderable run of Clupea wstivalis (Jocally known as Eoglish hetving), but ve organized
fisheries exist for their eaptore. Most of the shad are enught in gill-nets, operated by gaugs ot
men from Savaunah, (0 wiich place the fish are shipped by carts or rail.

The following is @ statistical snmnary of the fisheries of this river {or 1850+

Nowher of men emploFed . ... L i 113
Awonntof capital employed . oL oL il e eee o BHTOY
Product, in pounds:
e TR L N 'Nl (T3]
L L
Mimed fisdi. .o e iieie oo HER LN
BT o O 1 LT 2 UL 11+

At some distanee up the river guite a namber of skim-nets, stuke-nets, and dip-nets are nsed,
but all the fish 8o caught go to supply the local demwnl, and we have no stadistics of the prodact.

In the last two or three years pound-pets have been iutrodeced into the river. The fsh prin-
cipally canglt in them are rock and catfish, und, in their season, berring in large guantities, to-
gether with a few shad.

Extensive stargeon fisheries exist i the estuary of the river, operated alwost exelosively by
fshermen from the Delaware. These hsh ave captured with gill-aets, and kept penved ap antil a2
sufficient number are taken, when they are slaughtered and sent by schaoner fo Savannah.

From loecal tradition we glean the following facis bearfug on the shad fisheries of the Ogeechee,
The ron of shad is later than it used to be, and the fish have decreased materinily in size. At the
pregsent day it is not worth while fo put ners it the wuter untit some time in Febromyy, while in
former years, according to the fishermen, some fishh were takeu Defore Christmas.  Formwerly the
catch per net in a night was from 200 to 280; now a net averages 15 or 20, On the otlier hand,
fish which formerly sold for from 5 to 8 cents apiecy now bring 25 cents and 30 cents apicce.

6. THE SAVANNAH RIVER.

DECREASE OF SHAD 1IN THE SAVANNAH,—The cxtrema sources of the Savannak are in West-
ern North Ca:olina. :

The records of the United States Signal Office show that thie {emperatare of the river is higher
at Savannah thay at Angusta from Angust to May, but that daring June, July, and Angust it is
bigher at Augunsta. The winter temperature is usunally alwat 459, bit it sometimes rubs down
to 40°. The data we possess, though not as uccurate or as extended as we could desite, are
sufficient to prove that there is a conneetion lLetween the temperarare of the water and the move-
ment of the shad in the river. Thus mueh, at Jeast, is eeriain, that shad do not enter the river tiil
about the 1st of January, when the temperature is rising and is abont 567 Faly,

From the best available information on the subject the conclusion is reached that the Sa-
vannah shad fisheries do not now yield one-third the produet they did eight years ago, and this
~ decrease may be ascribed to the following canses:

First. The narrowness of the river. Oue familiar with the broud estuaries of the streiams
which flow into the Chesa.peuke remarks at once the extreme nuvrowuess of these Bouthern rivers.
Thirty miles from its mouth the Savannab River is not wore thay 400 or 450 yards wide, and us 2
result an amount of gill-net fishing that would bave no effect in retarding the run of shad up the
Potomae or Rappahannock is sufficient to almost eompletely obstruet the Savaonnab,

Becend. The vast volume of muddy water which is always moving down, especially in the
N _ahadmgn_ As a conseguence no saitable ﬁpawnlng groundq exist on tlm lower portion of the

* For detailed statistivy see Consuy Vﬂlumc on P‘lf-ht.rlf'a
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river, and the shad must ascend above Angusta to deposit their eggs. Seven miles above Augusta
is the water-works dam, which prevents any further ascent; and the spawning grounds of this
river are therefore practically confined to the T-mile stretch from Augusta to the dam. Cooped
up, as it were, in this area, the shad are entirely at the mercy of the innumerable traps and cast-
nets that abousd there.

In a word, the gill-nets permit but a small proportion of the shad which enter the river to
reach their spawning groands, and the appliances of capture in the vieinity of the dam take the
rest. Instead of being surprised, therefore, that the shad fisheries have fallen off so greatly, we
should rather wonder that the whole breed of fish has not been nttorly extirpated.

Mapy years ago the shad pushed their anonual migrations as far up as the Falls of the Talulah,
a mountain tributary of the Savannah, where they were taken in some numbers. The height of
the falls preveuted further progress. Thence down to Augasta they were faken in very consid-
erable quantities, and formed a very important food resounrce, being consumed fresh or salted
away for winter use, The unrestrained and destroctive modes of fishing pursued made their im-
pression year by year upon the supply, which became greatly reduced, until the erection of the
water-works dam, 7 miles above Augusta, ent off the run altogether,

Under the law aunthorizing the erection of this dam, stuices for the passage of fish were
required to be left and kept open during the running season of the fish, &Somne shad were taken in
1879, 80 miles above. These necessarily passed throngh the openings in the dam. The calculated
velocity of discharge throogh the sluices being upwards of 13 miles per hour, this fact furnishes
a surprising exhibition of strength and boldness on the part of this fish.

THE 80AD SEASON.—The shad season begins at Savannal in the first half of January and
ends about the last of March. It begins at Augusta in the middle of Febrnary and ends about the
10th of May, though shad are sometimes taken as late as July, This difference of more thaun a
month between the season at Savannah and Angusta—I180 miles above—shows an average rate of
progress ap the river of 6 miles a day. At this rate shad would reach Tallulah Falls about the
1st of April, dnd the season there would extend into Joiy. - :

FISHING WITH TRAPS.—Between the water-works dam aud Angusta, where the river descends
by a series of falls or rapids a vertieal distance of 45 or 50 feet, every favorable location is the sife
of a trap fishery—a mode of fishing which was formerly very productive, but is now congidered no
longer profitable. The traps are of three kinds: (1) the “fall” trap, or “slide,” sueh agis in use .
in all our atreams; (2) the “hack?” trap, and (3) the square trap. The last two are essentially
the same in principle, the only difference in construction being that the “hack? trap, instead of
being sguare, has a V-shaped frame with its apex poioting apstream. '

These traps are placed in sirings or rows—{rom six to fitteen in a row-—the intervals between
them being occupied by a rough cribbing of logs filled in with stones. In 1879 there were aboust
one hundred and ten of these traps between the dam and a point three miles below, and at several
places they almost completely obstructed the channel of the river, so that it seemed impossible for
a shad to run the gauntlet and reach the dam in safety. Fortunately, with a full river, which
is freqnent in the shad season, the traps are submerged, and fish may passover them thhout mch
risk of capture.

FISHING WITH CAST-NETS.—Besides the traps in the rapids, a number of east-nets are ﬁshed
irnmediately under the dam. With clear water, 8o that the fish may be scen lying in the pOGIS,
this proves a very effective mode of fishing. I have seen six or eight shad taken at & single cast
of the net. There was in 1880 an average of twelve cast-nets fished in the vmfim_tx.o_f t;hqdm,
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the cateb varying from six to fifty in a day, aceording to the condition of the water and the good

Iuck or gkill of the fishermen.*

FISHING WITH HAUL-SEINES AND GILL-NETS.—Th2 use of floating gill-nets is not practicabls
at any point above Augusta on account of the shoals and rapids of the river. Below that eity the
river is navigable for steamboats, and no traps are used.  Haul-scines were formerly used at favor-
able locations all along the river for some 60 miles below Augnsta. At Sand Bar Ferry, § miles
below the city, was a noted fishery where the product each season bore no insigpificant proportion
to the entire eatch of the river at the present time. These seine-shores are now abandened, and
the gillers gain a precarious subsistence by drifting in the empty seine berths.

Some short seines, gill-nets, and scoop-nets are fished all along the river in an irregular way
for local supply, but the fishing for market is altogether with (float-seines) gill-nets. From Aun-
gusta to Johnstow’s Landing, 60 miles below, thore were engaged in gill-net fishing, during the
season of 1879, fifty nets and boats and one hundred men. The men are all native, about one-
half being white. Ip most cases they own boads and outfit; but some rececive their outfit from the
dealers, to whom they agreo to deliver their whole catch at a stipniated price; then from the net
retarns of sales the dealers deducet the eost of hoat and neis, paying the fishermen the balance.

The average catch to the boat during 1879 was 300, making the total cateh of the gillers in
the upper river 15,000 for the season.

From Johnston’s Landing dosrn there is no fishing for market until we reach the vicinity of
Savannah, where we find twenty-five nets and boats and fifty men fishing to supply the Savannah
market. ' :

The fishing grounds of the Lower Bavannal are the straight reaches of the river for some
miles alsove and below the city. The nets are about 100 fathoms long and from {orty to fifty meshes
deep. They are laid out across the channel, and from the extreme parrowness of the river they
occupy and obstruet a considerable portion of the entire hreadtk. With twenty-five of these nets
in the water at onee, in échelon, and at no great distanees apart, a very effociual obstruction to
the upward movement of fish is established.

STURGEON FISHERY.~—The sturgeon fisherics of the Savaunah are of eonsideralle commereial
importance. In the lower part of the river,in the vicinity of Savannah, and for some 40 miles
above, this fish is pursued by professional fishermen from the Northern Siates, expecially Connecticut,
Neow Jersey, and Delaware, who later in the season earry on the same work in the Delaware, The
same nets are earlier in the season kept busy in the Saint Mary’s, the Satillas, and the Altamaha.
The product of all these fisheries centers at Savannal, and the details are given in full in the see-
tlor on the subject of the sturgeon trade of that place.

 BrATISTIOS FOR 1880.—The following is a swmmary of the fisheries of the Bavannah River
LAor 1880:

.. o of men employed In the fisheries. .. .. .veceems s crm i e tedam s 3

" Axnount of oApLAl eMPlOFER <o v ranacs noeneaearn rrcnanneemannnaianas sarmcesasecones 89,305
- - Pyodnat of the fishories:

BB v eieear s smman mbmmnsmmrrcvra caen e anntamnn mmneannn seanr- ~-o- DOTAAR, . 138,250 .-
L) PUUIEeOT iunne . PO I+ SORRY . I 111
R ¥ (v o i SN U PR .« SRR (} IR 1

Tal0e OF PFrOQUrta .o an o e ose memm ssvmmmn s maee mvmam e amem s emesaaanes e o e U0 $26, T4

* Opat-nets are ueed in the . arannah River in fishing for shad, trout, red-korse, &c., and all alony the southern
coset for taking shrimp, mullets, &o, «Xhey are likewise in use in all the lakes and &mall rireama of the interior.
Their ase is only pomaible in mﬂ.ﬁ"’@’ ghatlow waters with & clear bottom, for if there bo xocks or suags the net
will bang snd the fish sccapo. Theeaw Cig maed to great advantage in the mouths of the rics trunks. When the
tide rons down, trout, silversides; g ‘sallect in the pools, snd are sometimes takon a half bushel &t & throw.
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7. THE STURGION TRADE OF SAVANNAH,

Trom the different inlets of the Georgia coast and from the Batilla River, the Altamaha, the
Opgeechee, the Savannaly, and the Cohambec rivers n considerable number of sturgeon find their
way to the Savannah market. IHere they are dressed, packed in ice, and shipped by steamer to
New York, The roe, also, after some preliminary process bere, is shipped to New York to be con-
verted into eaviare. .

The sturgeon are taken in drift-neds of 12-inch mesh, Ko, 40 cotion twine, The leugth of net
varies fromm 80 to 150 fallioms, and is from 18 to 26 meshes Geep.  The length and depth vary with
the width and depth of the river in which Uhey are to be used. Two men and boats are necessary
fur each net. The cost of a fishing outfit is on an average $130. Where the fishing is done by
hired erews the men receive from $25 to £40 per month. Where the fisking is on shares the party
furnisbing outfit receives one-third of the proceeds, and the outfit is returned, bui the nets are not
serviceable more than one secason.

The fishing begins Airst on the Jafilla. In 18380 the eamps were established on the 6th of
Febraary, but the season did not fairly open nntil the 18th.

The sturgeon as taken are either penned or tied out in the water and kept alive until a ship-
ment is made up, when they are killed, disemboweled, heads aud tails cat off, and shipped to Sa-
vunonal, Here they are skinned, the backbones taken out, packed in ice, and forwarded to New
Yorlk, and sold at a price of G or 8 cents per ponnd.

The species of sturgeon which is the object of this fishery is the Acipenser oxyriynous, or
shiarp-nose sturgeon.

The average weight, gross, of the sturgeons brought to Savaunah iz about 150 pounds. The
average weight, net, is 65 pounds, The largest size seen by Mr., Hudson, one of the principal
dealers here, weighed 250 pounds.

The fishing equipments in ase doring the season of 1880 were as follows:

Lowvality, . Wota. ' Men.

A .

On the Satila River ..., .. . i 4 10
On the Altnmaba Biver. ... .. I a0 a6
On thoe Omesches River. ..o : 10 [ s
Omn the Savennal Hiver. ..., . : k4 i 3
On the Combabee River. ..o ... ; 2 Ir 3
TN T 4si 109 |

These nets are not confined to one river or locality; thesenew being fished in the Batilla, later
in the season will be ¢transferred to the Savannah or rivers farther east and north.
According to the best estimaies which I ean make, the average catel per net
one hundred, which gives 15,000 pounds gross and 6,500 pounds net weight to eac
Of the roe, we have an average of fifteen sturgeon to the keg of 125”1}01111(18, wh
kegs of roe to each fishing ontfit. 1 have not learned that there is any use made d
could, of eourse, be used in the preparation of oil. : o o
We bave the following statistical sammary of the prodyg
Bavaonah and of the men and eapital engaged in it:

and value of the sturgeon trade of

Number of fishing equnipments epgaged..c.av vivven . SRRy - - - - - - s 48
Valuo 0f BAMG ccvr covenncaunes snsmusmnssns samraes «n il . ceamrnemes  $6,240
Number of men employed-.cc civenivnrercin-n crrrcnerrneen - TUD
Average number of sturgeon to nef .o. .o i o e nmean vars e amn 00
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Total number take ... .. T N .- 4, 800
Gross weight of gfurgeon to mt e e il et e earaiaann pmm(l-«,, 1%, £40
Netwclghtofhm]rr:nuin BL 4o e e e e et e aeac e e e prourtuds G, L
Weight of roe tonet ... ..o ... e e e Copouils. b
Namber nf pounds of drossed sl nrgosn ::Lr T 312, G0
Valoe of mame, 2t T eolts per el oo L L il i e naao. el a0
Nuombaor of ponmts of Toe (336 kews, cacly 125 ;-numlxu N £ ¢ 1£1]
Totul valueotvor oo Lo LI S E1)
Total value of the aturgaeon truit nt mu.unnh e oo Eet Wt

8. FISHLRIES OF FMHE EDISTO NIVER, SOUTII CAROLINAL

The Hdisto River lies wholly within tha limits of Soath Carolina, 1:&-\-i11g its sonvers chictiy in
the sumly belt.  1ts waters, being filtered through extensive tracts of swamp and low ground, ure
usually clear, even in seasons of high water, but always with a transparent browas tint from the
infusion off vegetable matier. The tide ebbs and Hows s high as the erossing of fhe railroad
about 40 wmiles above its mouth. There are no obstructions, natnral or ariificial, in this river
or in eitbher of the main tribntaries. At Orangeborg there are several “thack® and “fall™ traps,
whieh take some shad every season for local supply, Lut these do not invade the river chanuel
Rafting of timber is carried on extensively on the Filisto and its tributaries, and the active prose.
cution of this industry upon this and other Southern rivers hias exerted a couservative influence
upon the fisheries by maintaining an open chaonel for the passage of fish. The shad fishery—tihe
first. in imporfance——has falleu off very much of late years, for reasons not elearly nnderstond. The
second and only remaining fishery of importance is that. for the eaptare of sturgenn, which is prose-
cuted in the moull of the river, where tlie depth of the water and the widih of the ehanuel permit
sidyifting,” 4. e, “floating of the vet,”  On Mareh 6, 1880, we found guantities of sturgeon moving
up the river 40 miles above the mouth. Iundeed, they almost caused a close season for the shad
fishermen by runping in their nets and tearing themw to pieces.

Fishing for shad 18 prosecuted almost entirely wilh gili-nets. There ure no fykes or pounds
and only a single haul-seine, whieh is dragged 9 miles below the railroad crossing. Tbhis seine is
worked by a crew of 3iX negro men in the most Improvident and careless way and o very litile
profit,

The gill-nets have o 5-inch meshk and are made of No. 40 twine. They reach to the beftom of
tho river and are stretehed from bank to bank. Whilst in the river they form as effective an ob-
struction to the passage of the grown fish as if they were 5o wany impassable dams. Fortunately
for the fish, the waters of the Edisto are go clear that the nets are not set during the day, because
the fish will rot enter them, The nets are put out when the food tide is three-fourtis run, and
stand until the ebb tide begins to run strong, when they must be taken np, fest the strength of the
current should break the anchoring ropes. Consequently there is but one “laying out” or setting
the net in twenty-four hours, unless the ehb tide makes about sundown, when there is ebb again

' nrise. .
height and length of the et is made to correspond with the breadth and depth of the
On each bank is a round pole, to which the end of the net is fastened, These poles are
Pod with leaa on other heavy material in order to keep them upright. To each pole is attached

¥pe bridle” The ropes ave brought together and the ends securely fastened to stakes or
trunks of trees on the shore._ J&wl ease are the nets set at a less distance thaw 300 yards apart.
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There was but a single camp for sturgeon fishing on the Ediste during the season of 1880,
The fish taken here are shipped to Charleston by schooner, where they are packed in ice and sent
to New York by steamer. The nefs do not differ in any respect from those employed all along
the Atlantic coast in the same fishery, The number of fish taken to the net was 125.

The statisties of the fisheries of the Edisto for 1880 are given in the following sammary:

Namber of mert 8mploFed - - - oov oo et e i tma v aeeemr e eanpmaas 106
Amount of capital employed . . e eiiiiie oo caciamie e ooa. $3,610
Product of the fisheries: '
Bhad . it teean e e iicviceieren eeo - --pounda.. 90, 800
2 Y I R £ ¢
Mixed BB .o i aieaceyemematccmcatimane sammmn cman bea - G0a. .. 1%5, 000
V&Iuanfthaproduct e e memm e mm e e iaar amesamns vremeann . amiemmenannteansnanens D12, 28D

9. THE SANTEE RIVER,

The Santee River has no organized fisheries for shad or alewives. While undoubtedly a con-
siderable number of fish must be faken in so large a river, with its numerons tributaries draining
so gxtensive and diversified a section of country, yet the information that was obtained was so
indefinite as not to warrant the expenditore of the time which would have been necessarily con-
smmed in arriving at an approximation of the products of this river.

Shad in considerable numbers were formerly taken at Columbia, situated at the jonction of the
Saleda and the Broad. Indeed, in the early history of the country important shad fisheries existed
on the main tributaries of the rivers as far np as 150 or 200 miles above Celumbia. At the present
time only straggliers oecasionally ascend the river as high as the dam, just above Columbia. It is
probable that productive ficheries, both for shad and sturgeon, could be established at the mouth
. of the Santee River were it not for the fact that the markets are so inaceessible as to have deterred
private enterprise from attempting to develop them.

10. THE PEDEE, SAMPIT, BLACK, AND WACCAMA RIVERS.

All these rivers are tributaries of Winyah Bay, and their product of fish is included ander the
statistics of Winyah Bay and its tribotaries. The only fisheries prosecnted are for shad, chiefly in
the Waceama River, and for sturgeon in that river and in Winyah Bay. The product of these
fisheries is concentrated at Georgetown, becanse the tri-weekly steamer from that point to Charles-
ton furnishes the only means of transportation to market. '

Fishing for shad gives employment to aboat sixty men, including those engaged in sapplying
the Joeal demand for fish, the cateh of which is only estimated, as ne definite imformation in regard
to the quantities taken could be gained.

The sturgeon fisheries of Winyah Bay are extensive and valuable, and are proseeuted chicfly
by professional fishermen from the Delaware, who, later in the season, pursne the same avocation. .
on that river. On March 11, 1880, when these fisherica were visited by the agent of the & '
Commission, two parties or camps were engaged in the stargeon fishery on this bay.

The fishing outfit for each *camp” consisted of haia for the men, s long srow with a3
each end, one of them being used as quarters by & portion of the men; t%e other, devoted o the
preparation of the caviare for market. The middle portion ver apd nsed as » platform
for slanghtering and dressing the sturgeon for market. A rd for earrymg away the
offal, and o 15 ton sehooner transported the dreszed fish j F to Georgetown. There
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1t was packed in ice and shipped by steamer io Charleston, thence to New York. The boats em-
ployed for “gilling” were the ordinary Whitehall boats, Two men fish a net, These average
about one hundred fathoms in length. The sturgeon which are taken at each drift are transferred
to floating pens made with slatted sides and bottom, 50 as to permit a free cirenlation of water,
The pens, or live-boxoes, conlaining the male stirgeon, or “bucks,” are Kept tied c¢lose np te the
geow. It is, however, necessary to apclior the pens containing the female or “roe,” storgeon out
in the bay, remote from shiore; otherwise the eels;, whieh are abandant in the creeks and along
shore, wonld enter their vents and eat eub the roes, and thus destroy the most valuable part of
the fish, which is prepared asg eaviare for market.

Twice o weelx the fish that have heeus talien in the interval are slaughtered on the seow, the
heads and tails being first eut offt While the fish are still alive their beily is ripped open and the
roe taken out, placed in buckets, and handed over to the expert who is charged with the prepara-
tion of the caviare. The fish ure then skinned and split down the backbone, divided longitndinally
into two balves, and stacked np until the slanghtering is completed, when they are trausported to
the schooner and shipped te Georgetown.

A greut deal of mystery enshrouds the preparation of the caviare. In tact, however, it seems
to consist simply in passing the roe throngh sieves, in urder to separate the tibrous matter which
adheres to it, and then salting it dowwu in barrels capable of holding 100 pounds each. The gquan-
tity and kind of salt used could not be sscertained.

Statistical summary of the fskeries of Wingah Bay and ite tribuwtaries for 1880,

Nurabet of men employol. «oar cammam o us cm e o i e 97
Amonnt of oapital 6mPloyed ..o cue caoae e n et eae e e e e oo B, 050
Product of the ficheries:
(<)L T. Y VORI PG R R 1t 1t N £ N (1
BIBULEEOT - o avv cecn eoe cevm e cnanem amr e cammroy e crummn semmonme cae- U0 224, OO0
B3 SEa=i A 1) - YRR |+ TS 1| . U U
Valno of the Profmeti. . v o orreerecmenccvsmmmn mmmcscamrae e smmaenm e e e o B2, (2B

2—THE RIVERS AND SOUNDS OF NORTH CARCLINA.
By MArsSgALL McDONALD,
1, CAPE FEAR RIVER.

The basin of this river and its tribataries lics wholly within the State of North Carolina. 1%
ia navigable for steamers up to Fayetteville, N. C.; » shuwb distance above this point are the first
falls of the river. Here a dam has been erected it connection with the slack-water navigation of
Deep River, the main tributary of the Cape Fear. This obstruction, ol course, prevents the tur-
ther upward migration of the shad. From Fayetteville to the mouth of the Cape Fear River
organized fisheries are presecuted for the eaptore of shad. In 1530, when the examination of the
river was made, the importance of thess fisheries had uereased very much, the product at that
time nut exceeding 46,500 in number for the whole river. This entire guantity of tish forud
local market on the river at good prices, the average being about 30 cents apiece.

Drift-nets, skim-nets, and haul-seines are operated on this river, the different kinds f appa-
ratus for captare being adapted to the locality. In the vieinty of Fayetteville several haal-seines
are in use; there is also another at the mounth of the river in the vicinity of New Inlet,

. - BEQv v———_-—-—4=0
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Bkim-nets for the supply of fish for local requirements are fished all along the river from
Wilmington to Fayetteville. Drift-net fishing is confined to a stretch of abont 40 miles of river
extending above and below Wilmington.

The season for shad fishing extends from Janpary 20 to May 1. Ripe fish are found in the
river about Marel 1.

Herrings (Clupea) are taken in limifed pumbers in the vicinity of Wilmington in drift-neta.
The run of this fish into the Cape Fear River and all rivers south of it is very inkignifieant com-
pared with the vast schools whick annually pass into the Albemarle and its tritntaries. The
most important fisheries of the Cape Fear are thosc for the capture of sturgeon. The methods
and apparatos used de not differ from those which have Deen already described as in nse on the
more soutlern rivers of .the Atlantie eoast, The nets and bouts are furnished by dealers at
Wilmington, who in some cases reccive a stated portion of the eateh, and in others a renfal for
the wse of the nets, &e., the dealers buying and receiving all the sturgeon at prices mutually
agreed npon.  If a dealer owns the boats and nets, tho catch is divided egnally between himself
and each of the two men.

Thig fishery gives employment to 20 nets and boats, which are usually skiffe, and 40 men.

The value of a fishing ontfit, including net and boat, averages shout $40.

The sturgeon fishing season for the New York market lasts from March 10 to the end of
April and from September 10 to November 1. To some ext-eﬁt, however, this fishery is prose-
cuted all the summer in order to meet loeal demands and supply the interior towns of the State.
The average catch of a net for the fall fishing is abount 200 fish and for the summer fishery
about 50, making a total average of 250 per boeat for the entire season.

The fish intended for shipwent to New York are dressed and packed in ice. Those for State
colswmption are shipped whole. No use is made of the roe, .

Tl product of these sturgeon fisheries is concentrated chiefly in the hands of two dealers,
Mesars, John Carroil and William Davis, The average weight of a dressed sturgeon, according to
Mr. Carroli, is 60 pounnds. IRipe and spent sturgeon are taken both in the spring and fall fish-
eries,

The following are the statistics of the Qape Fear BRiver for the season of 1880:

Nuomber of men emploFed ..o vrns i ci i rratr e e avmmat cmmma, Pr(t]
Amount of capital employad ... e iicecicvrareerrrmaeasaeaaa. 36,238
Froduet:
Bhad .o e aiioeiestaemtescoot sesmme vttt tdentmmmman amaman e se -~ POTNGR.. 182,060
BT ZOO0D 4 eiia it oty smttie ttmdn cmemme i ewin cetedsacuaanmare sanmasennres 0. 262 000
Mixed figh .. o e it aieen e o r e e Eeam—aey e mara do.__. 537,000
Valne of prodnet ..o .. oot it trit tee i ci et arastrciacieaaenann amsnnmaaaae aan . $40, 210

In addition to the above-named species, about 1,200 pounds of rock and 25,000 pounds of
red-horse aud other varieties are annnally taken as an incidental product of the shad fisheries.
Catfish are found in large numbers in the river, and at one time, as an experiment, a number
were shipped to market, but objection was made to the color of the meat, and the enterprise
therefore proved to be nnprofitable and was abandoned.

2. FISHERIES OF THE NEUSE RIVER.

1

DESORIPTON OF THE RIVER—IMFPORTANCE OF .!!‘HE FISHRERIER.

While the headwaters of this river are in a clay section of the State, viz, Orange, Granville,
and Pearson Counties, the principsal area of its basin lies in the Sandy and Poquosin belts, and con-
sequently the water at ordinary stages is clear nnd dark colored. Continned rains about the sources
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bring down floods which frequently prevent the seine-haulers from fishing for several days at a
time. The same result is produced at ordinary stages of water by easterly winds, which retard
the enrrent and produce the effect of heavy rains,  Ae is elsewhere stated, the skim-netters carry
on their operations when seine hauling is impossibie for reasons above given. The fish during
these times of swollen waters parsue their upward migrationa comparatively unobstructed and
unmolested ; indeed, it is deubtful whether but for such opportunities there would at the present
time be any fisheries in the Neuse River worthy of mention.

The product of the fisheries ou the Neuse River bears a favorable comparizon with that of other
streams in the South Ailantic States; but of late years the supply has materfally decreased in all
the rivers owing to overfishing and the crection of obstructions. Iu former years the shad
ascended the Nemse in great pumbers into Western North Carolina, and profitable shad fisheries
were operated as high as Ralcigh, At the present time shad fishing for market does not extend
farther up the river than Kinston, which iz at the head of steamboat navigation on the Neuse;
several thousand shad are, however, annually taken above that poiny in skim-nets, fish-slides,
and hack-traps, but are used for local trade only. All the shad taken by the ponnd-netr, stake-
nets, and seines ars sent to New Berne, whenee they are shipped by steamer and rail to Northern
cities during the early part of the season. The priucipal firms iu New Berne thus enguged are
those of C. T. Watson, B. B. Lane, 1. Baniels, G, N, kvis, D. Bell & Co., €. 1. Dickinson, F. M.
Aungostine, and A. W. Nelson. As the season advanees, however, and fhe cities in the North
receive fish from more northerty peinis ou the Atlantic, the price of Southern fish becomes depre.
ciated, and it is no lenger profitable for the New Bierne and other shippers to send their fish North.
Theneeforward to the close of the season the majority of the fish taken are shipped to the interior
of the South Atlantic States,

In former times the fishing below Kinston was mainly prosecuted with haul-seines, skim-nets
being ased in the upper part of the river, i, e., above Kinston. Inlater years stake-nets have begnn
to take the piace of hani-sdines, and the fishermen have ascertained that stake-nets planted i the
lower regious of the river below New Berne ont off the roo of the fish in the river to such an extent
a8 10 render haul-seining no longer profitable.  Within the last few years, however, pound-nets hive
been introduced into the river below New Berne, and it is more than probable that before the Japse
of many years they will be substituted for the stake-nets. Judging, however, by the tene of the
present legislature of North Carolina, and in view of the fact that the majority of the fishermen
can hetter advance their interests by employing other modes of fishing than by the use of potnd-
nets, it is quite probable that the employment of these nets will belargely restrieted, if not actaally
prohibited by legislation.

APPARATUS,

Seveu kinds of nets are used on the Neuse for the captars of fish, chiefly shad; of theso the
halll-semea, sklm nets, and giil‘nots are mainly employed between New Berne and Ilinston, and
the ata"ke, drag, and po und nets between New Berne and the mouth of the river.

BTAKE, OR sET NET8.~—There are 3,750 of these net: used halow New Berne, handled by 150
wen, each of whom tends 25 nets. Above New Berne 169 eet-nets arg fished by 16 men. The
majority of the set-nets are owned and worked by fishermen from Carteret and other coast
connties. “These men, sxcept during the shad season, are engaged in salt-water fisheries. Probwa-
bly 1,200 set-nets are owned by the fish dealers of New Berne. The set-net averages 20 vards in
length, the depth differing with the depth of water. The size of the mesh i from 31 inches to 6
inches. The nets are stretched by staffs or poles at each end, and sra set down-stream. Were
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these nots set at right angles with the current, its force would tear them to pieces, and passing
vessels wonld run them down., Above Kinston the nets are smaller and are used by the farmers
chiefly to supply their own tables. The set-net fishing in the season of 1879-'80 was very un-
profitable, owing to the conmtinuouns state of low wuater in the river, and its consequent clearness
and brackishness. _

The following summary shows in detail the facts concerning the set-net fishing on the Neuse,
for the season of 1879780 :

i i
Fomber of | Nimber of ' Number of

mon. rvaniv iy Veloc. | Houta. Valoe.
I R

From New Berne to mouth of river ...__. l 150 3,750 37,500 ¢+ 75 at 810 %3 ,000
From New Berne to Kinston............. 18 160 | 480 8 at 10 B0 :
e e — e —— 1 — <
b U 18&| 9,910,: 7000 | B3 8,080 ;
——— —ereder 1

DrAG-NETS.—About 25 of these nets are fished below, aud are owned in New Berne, The
erew congists of three men, the captain, who receives one and a half ghares, and two men who
receive a share each, the remaining one and a half shares (making five shares in all) being the
property of the net and boat. These drag fishermen have no settled fishing grounds, making
their hauals at o venture, and rarely twice in the same place. Being prohibited by law from land-
ing their geines on the beaches or shores, they are compelled to work in the water waist deep.
To one end of the net is fastened a pole which at the moment of making the haul, is thrust into
the bottom ; the free end is then drawn toward sud past the pole end (the lead-line being kept
dJown witl the foot) until the fish are bunted in the end of the seine next to the staff, which is
then drawn up. The seine is now ¢ footed up ” and the fish are emptied into the boat.

The following table shows the number of men, boats, and nets engaged in the drag-vet fish-
ing, and the amount of capital employed. The boats and nets aré usually furuished by New Berue
dealers:

NOnmber Of HNeD ..o it tr oo cicumsssassuas taramsrnsrrr tamctstssman snnn aransmrrrs ki)
Number of neta .. ..o o e e o et aeacmsassemrammers aamrr T 25
T T $1,250
Number of Dombs . .. oo oo L s et cmce saec e cminam aeadncane amn e manu raaan 25
FValne of boatf. . cviverretarce o ciccacciussrsnrrrarsmans aem st tmsareeanearentaaaar $1,250
Total amount of capital employed ... . iemr ot e iiaeresesciiccenacaaa- 82,600

THE POUND, DUTCH, POT, OR TRAP NET.—This net has only come into use, as above stated,
of late years, Four are fished in the Neuse River below New Berne, one at the mouth of Trent
River, and one in Upper Broad Creek ; sll are owned by New Berne fish-dealers.

Below is a snmmary of the men, nets, and boats engaged in this fishery:

Number of men employFed ..o. . ceouniaressrias smacoracionscan smsssmmsmmssonmnnennnnnn 18
BN i g i T 6
Falme of medn. ... e a e etk mm—— e ————— eamann PR $1,500
Hamber 6f BoBAS - oans e L ot v e b m e mmaen aana e om—n m— e deeaan en.——n &
VRINe OF DOBEE. o oo e e e e e R -~ L) B

Havr-gzings.—Below New Berne are four beaches where the hanl-seine is nsed. These
seines average from 500 to 800 yards in Jength, and require crews of 10 men each, one seine béing
hanled by horse-power. Between New Berne and Pitch Kettle 23 hanl-seines are in operatiou,
and between Pitch Kettle and Kinston are 6 or 8 small seines, which supply loeal markets, .tarély
shipping to any great distance. , ' . '



THE NEUSE RIVER, NORTH CAROLINA, 629

Below is & statistical summary showing the number and value of the haul-seines and boats
tending the same in operation on this river, and the number of men emploved ;

: T
H )
Designation of Aahery. l Womber and desetiption of Seiues.| Valne. . 11;1;1{1‘3:1' Bou}imgl;:gﬁz.nud r Value,

Four agiues below New Beras, erewa of 10 men.| From 500 to 500 yardy Sflata L., II Bigp
Lowis Fiaher¥ . .. ..ovioiariiieiei oo cnnanea s T oeine, 125 yards oo ... .o.... L S Y 1T l ¥i
Woolls Bearh ... .iiiiiai e [romme B0 i e an 4 I O - 5
Canady’s Beach ... ... vaaep 1aeine, 100 yards . .oa..ooea. o 4 ... de kel
Lewia's Beash ___ ... .. l [ : 4o de | &0
Nelson'g Baack . _...... .oy Deeines, 120 vards ..o oLl T G FOMOER oo J T
Gatlin's Beach ........ l 7 seines, 100 yarde ... (R | 6

Parish's Beach ........ A Y - A e | [

G. Nelson's Beach ... ... . .._[ 2 acines, 150 yarde .. .. ..ocaeoon I [

Wutson & Lane.. ... .. e e ditae e cinanan- P lmeine, 150 vACds L .uiliiesiaiaaas

Ives™s Fishery ... i iiaiiaaan 1 seine, 120 Farda ... oLoeiaaiua..

Bprimg Garden. .o .o oooiia oo lla. 1 weive, 150 Fards . ... L. ;

Watsouw's BeRelt - oo iieie i e i

Trolhy Gt FIBROTF -« oo ovva s im e eaaans P [ T :

Ewell's Lower Beach ..o..cucemivnsen sunnns 1 aeive, B) yarde .. ...

Ewell'a Upper Beach ..
Cohprt's Beath ........

eo-.l 1 peine, 100 yards . ..

-( 1 pelne, B} yarde ...

Jackaon's Bomch ... ... O

Carnway & Wiggina . _......__.__. ... P i1 geine, 150 yurds .

Wadson's Deach ... ceaen.| I a0ine B2 yands

Anderson's Beach ... R PN < | (O

Mud Beine Beaeh .. oo iieae s canarraoons i 1 peine, 90 yards

Kitehen Landleg . ..o ioaiiiiiioioo.. 3} sclne, 100 yards. .

Piteh Kettlo . coveervann ceacicecsenaennnena] ) Boine, 125 yryde ..oo.....

¥rom Pitch Enttle to Kinston, 10 small seines. - R weiee, B0 Fards . ... ... ... :
b A (TR .. 1T D '1|

BETM oR BOW NETS.—On the Nense, and many other sonthern rivers, ¢ skimmiug” is a common
and very effective wnode of fishing, especially in the upper reaches of the river where on aceount
of the contraction of the banks the fish are compelied to ascend in almost single ile,  The {rame of
the skim-net ia a bow of tougl, light wood, bent and secured.

The shape of the bow is a long oval, the longest diameter of which ig 10 to 12 fect.  Tho mesh
is of hemp twine, abont No. 66. The cost of the net completa is from &2 to 82.23, anad the vauoe
costs about 85, meking a fishing outfit complete, $7.

Two men are reguired to fish each uet; one sits in the stern of the boat and guides jts motion ;
the other stands iu the bow holding the nst in a vertical position, the shoulder-block resting
on the thwarts of the boat. A trip-string, attached to the bag of the et and held in the haud,
signals to the Low-man the slightest touch of any foreign object in the vet. A dexterous twisting
motion secares the fish {if it be a fisk) and delivers it in reach of the free hand, At dusk the boat,
equipped for fishing, paddies out into the current and drifts noisclessly with the bow desu-stream.
The mab in the stern uses the paddles only to guide the boat, When several boats fish in the
same reach they follow each other in single file. Sometimes as mapy as five or six may be secu
in & line.

Skim.nets are used to the best advantage when the river is rusning ligh, at which stage the
seiners are driven from their beaches, and the fish, by reason of the turbid waters, are easily netted.
Dui‘iug the season 1878278 one boat and skim-net at Cowpens took eight hundred shad, and
catches of three hundred and four hundred te the net for a season were hy no means Ruooipm@on.
In fha éstimates. bowever, pne hundred bas been nsed as the avorage ca_tch for each pet. Skime
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pets are in nse all along the river from 9 miles above New Berne to the vicinity of Raleigh. Above
Kinston this operation is carried on for the most part by farm hands in the early morning and
in the evening. '

Below is a tabular statement shoewing the number of men, with boats, nets, and their value, en-
gaged in skimming, and the amount of fish taken. Between Kinston and Raleigh the average
catch is estimated at only fifty shad per net during the season :

i
Tocstion Srmbe | e e peatiaia AT | 81
[ P __I. . :
Prom 0 miles above New Barne to Cowpens.. 40 20 0 $140 100 2,000
At Cowpens ........eeees ST 82 16 18 112 100 1, 830
Frnmcowpemmmmh Kai;t.lo ........... 30 15| 15 105 100 1, 560
At Pitoh Eottle, o v e emaar it rrivinaanas ; 20 10§ 10 | ™ 100 1. 000
Pitch Kettle to Kinaton ....o.o.o.o..._... 58 25 % | 175 100 2, 500
Einston to Raleigh ... ceomeiciii . 100 50} 50 | 850 50 2, 500
272 136 | 136 | 953 nevasnaans] 1,200 '|
1 . !

GILL-NET8.~—~The use of these nets on the Neuse River is prohibited by law, but six or eight are
nevertheless fished during the night between New Berne and Pitch Kettle.

PROPORTIONHE OF BUCK AND ROE SHAD.

The following table will show the proportion existiug between the number of buck and roe shad
taken in several seines on the Neuse River during the season of 1879:

t.
Bemson, Catch of shad.
1879, Per cent. | Per oant
! Total. P hneks, | of zosa,
Began. | Hpded. | Buook. | Itoe. | i

Dollygut (1 miie below Cowpene) .. Mar. I | Apr. 15 1,152 a5 | 2098 ) ‘ 40

-t Ewell's Upper Beach {Cowpenas) ...| Mar, & | May 18 1,398 995 | 2,383 B8 | 42
Ewell'a Lower Bagch (Cowpana) ... Kar. 5 ] May 4 1,389 @60 | 2,359 59 1
Total oo oot 88800 2000 | B B4 . .. i ..........

During the same season algo the firm of O. F. Watson handled as follows:

Month, Buckshad, | Roo ¢had, | FT 0ent. | Fer oent.
Febraary.......... 543 72 I )
Marth......on...on. 7,210 B 0BB [ ciirierefernseimnann
Apel ...l 2, 404 R L. 2 R . -
MAy ..o e b PR

Total ... .. 8,714 s,msf m] 48

An analysis of the above tables shows, first, that the number of male shad is considerably in
excees of the number of female shad for the season; second that the preponderance of males over
females is very great at two periods during the season. This inequality in the Tun of males and
females, and the capture of so large a proportion of males in advance of the mataration of: the
females, would indicate that the loss of fruitful eggs in the spawning season from lack of feeunda-
trlon must be enormous, :
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SHAD ‘“RUNS.”—The preat preponderance of buck shad at the beginning of the season, and
again in April, wonld indicate that ju the Neuse River, at east, there are two distinet runs of
shad, viz, in Jannary and in May, This conelusion agrees with the general belief of the fishermen
on alt the rivers of Carclina. Although the first run commences in Jantary, shad fishing does
not begin until the month foliowing. The average duration of the entire fishing season is sixty
days.

STATISTIOAL REVIEW OF NEUSHE EIVER FISOERIES.

The following tables show the puwmber of men, with nets and boats, and value of the saure,
employed in the Nense River fisheries during the season of 187980, alao the quantity and value
of the products and dispostion of the same:

| ! - ;
| Kumber l Neta. ! Boate. Taial
Deecriptivn of fishery. | of meﬂd = s — —ieapital in.
ilexnp! °F |\rum‘ber| Valne. B'u.mbm- Value. | Fontad. ‘l
- |_—m__t'_ ——— | . o ———— |_ P il
BEakOREt oo aine s r 6] sew| e 930( S0 Rz | §11, 000 J
DTREBBE . e oo emmemunnnns . 5 % LI 2| 1,260 2,500
Hanl-seine. .. PR 186 | 4’ 3,115 ; 41 1,413 } 4,550 |
Pound-net . ceoovinnoaaoen i 12 €7 1,600 5 290 | 1,740}
23 ST T N f 272 | 138 | 476 134 478 - gaz |
Tobal .eennr oo N AERTHR TR 21 6481, 20,802 r
J— N S AV VU DU EE PN S
. e .’ -
[ Shad. [ llerr'ing * ! Mixed fial : Total.
T¥spoal tion. i ____ﬂ..__,.,__g o e
| ) |
I[ Kumber. | Walua, [ FWomber. Yalue, 1 Kumbear. i Value, ' Nuwher. ! ¥ulue.
' R | — .- i e ———
| .
Shipped tomteudormkata ................... o 40 008 ; F12, 4282 f 442, NN .I RN .= 8 205, AR |l $I7.507 D OB, RGO 1 Bz
Bhipped to Northern eities. . [N 16, 624 4887 ... | _________ : 130,20 0 1, 641 I 64,851 6, 324
Estimaled for conspmption in Nem Beme .......... ’ 5,000 | 1, 250 | mo 000 600 | 300, (K JI 2 pmu- L 5000 4, 8530
Estimuted for conaumption sleng the wiver. . -.....| BOOG [ 2,000 { 106, 000 | f0 | seapoo i wso0 . AR ooo | 5700
| 1 1 i — e
b U i 78,822 ¢ 24,381 | 2,600 5852 | 275,112 i 24,068 1 3, 8T6,4M i

3 ; ! x5 . {

iUf thm nuraber 15 0G0 arv mck an 29, 890 Imua

* Clupes mativalis snd C. vu-nslm.

3. FISHERIES OF PAMLIOO AND TAR RIVERS.

Pamlico River aa designated on the charts is only the estnary of Tar River. The physicaland
hydrographic features of Pamlico River are in general similar to those of the Neuse below New
Berne.

The methods of fishing pursued in Pamlico and Tar Rivers are the same as on the Neuse
River with this eicepﬁon, that near Washington, N. (., a large seine, like those used on the
Albemarle River, is operated.

As on the Neuse River, the principal fisheries are those for the capture of shad and herring,
the forwer being by far the more impoxtant,

All the fish taken from this river, with the exception of these retained for local consumption,
are seus to Washington, N. O., whence, after having becn packed in ice, they are transported by
rail to & point on the Roancke River. Here they are placed on board a steamer aud shipped to
Norfplk, from which point they are distributed, as consigned, to the various Northern eities. The
product of the Pamlico River fisheries, as also the number of men employed, is about the samne as
that estimated for the Neuse River. RButin the absence of detailed information on the subject,
no statistical snmmary ia given.
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4. FISHERIES OF PAMLICO SOUND.

PrYSIOAL AND HYDROGEAPHIC FEATURES.—At some distance from and stretching along
the coast of North Carolina is & narrow chain of ldw sand veefs and islands, between which and
the mainland Jies a broad sheet of water, called Pambico Sound. Communication between this
water and the ocean is possible only through certain unarrew openings between the reefs and
islands. The three principal passages are known as Oregon, Ocracoke, and Hatteras Inlets,
Through these openings is discharged the entire volume of water pouring into the sound from
those sections of North Carolina and Virginta which are drained by the Nense and Tar Rivers, and
also those streams, such as the Roanoke and Chowan, which empty directly into Albemarle River
or Sound, * and thence into the Pamlico, The resulf of this continnal influx of fresh water into
Pamlico Scund is to eounteract the effect of the natural ebb and flow of the ocean tide. Tor this.
reagon there are no tides in Pamlico Sound except such as are produced by heavy winds, During
cerfain sensons of the year, thersfore, the water in these sonnds is at wost brackish, and after the
rivers have been swollen by rains sometimes quite fresh.

MOVEMENTS OF THE FISH.—BY reference to the statistics of the fisheries of the Neuse and
Tar Rivers, and of the tributaries of the Albemarle, it will be seen that immense numbers of shad
and herring ascend those streams annoally, and it is eqnally marifest th it these fsh enter those
rivers from Albemarle or Pamlico SBound. A question here arises, and it is of the highest moment
to the fisheries that a positive solution be arrived atf, as to whether these fish winter in one or
both of these sonnds or pass into the ocean throngh the inlets already referred to, returning in
the spring for the purpose of making their annnal asecent of the rivers. If the former be the case,
it is only necessary to find out their #mter gnarters in order to establish valuable winter fisheries
for the shad and herring, If the latter theory be true, then at the time of their passage through
these exceedingly narrow inlets, millions of fish might with case Le capiured. To this end seine
tisheries have repeatedly been established at these passage-ways, but the results, so far at least
a8 shad and herring are concerned, have in no case been such as to make the theory tenable. In
the discussion of the relations of the migrations of the fish to water temperatures in general,
arguments will be advaneed in support of the theory that these fish winter in waters between the
reefs and the tnainland, be it in Pamlico or in Albemarle Scund.

FISHING GROUNDS.—The only important fisheries for shad and herring conducted on the
waters of Pamlico S8ound are at its upper end, or, more strictly, in that narrow sheet of water con-
neciing Albemarle and Pamlico Sounds, and named, as already stated, Oroatan Sound. At this
point large numbers of stake-nets and several haunl-seines are in operation. The statistics relative
to these figheries will be given in the summation of the fisheries of the Albemarle and its tribu-
taries,

) 8. ALBEMARLE SQUND AND ITS TRIBUTARIES.

The magnificent sheet of inland water known as Albemarle Sound stretches east aud
west from the coast to a distance of about 40 miles into the interior., Through Croatan Sound it
discharges all of its waters into the Pamlico Sound. At its head it reeeives the watera of the
Roancke and the Chowan Rivers, two of the principal streams on the Atlantic slope. The head-
waters of the Roanoke drain a considerable portion of Western North Caroline and Bouthwestern
Virginia, the extreme sources of both of its principal tributaries being in the Appalachian range.

* Albemarls Smmd in formed by the confluence uf the Chowan and Roanoke Rivers, mdih w.utem are dlwbﬂ@d
into the apper end of Paumliov Soand t.hmngh Croutan Sound, : : RO
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The princip® tributaries of the Chowan are the Nottoway and the Meherrin. The sources
of these rivers do net penetrate te¢ the mountains, and this difference in the physical feattures of
the two river basins entails correrponding variations in the eharacter of the rivers themsslves.
The snoddy waters which powr down the Reanoke during the seasons of high water bear a marked
cotitrast to the dark and clear waters of thee Chowan,

A number of mivor tributaries of the Albemarle ave North, Pasquotank, Little, Perguimans,
and Alligator Rivers. These do not penetrate fav info the intervior, bat all of thew formeriy re-
ceived each season vast schools of herring and shad. At the prescst time, however, the fish-
eries on these rivers have become unproductive in cousequence of the dimination of the supply.
The main fisheries of the Albemarle are found about the head of the sound and for a short dis.
tance up the Roanoke and Chowan Rivers.

The waters of the Albemarle Sonnd are always fresbh: indeed, it is only in dry seasons that
the waters of the sound become at ail brackish. In she reason of 1830, during the whole of
whichk extrewe drenght prevailed, the water was somewhat brackish as high np as Talens tishery,
where several salt-water specios were captured in considerable numbers.

The fishing season for the Jarge haul seines ou the Albemarle begins beiween Mureh 1 and 13,
although shad are sometimes taken in gill-nebs in the Soand some weeks earlier. The following
suinmuary of fishing records for Willow Branch Fisliery trom 1835 to 1874, which was compiled by
the late Professor Miluer from tbe books kept at the fishing shote, gives a uumber of nteresting
data in regard to these #ishories, 'The durafion of the fishiny secason and the date of maxipnm
run, both for shad and herring, is found to vary widely from year to yvear. These fluctuations arg
due to eorresponding changes in the meteorological conditious, which arc of course impressed npon

the waters.

Summary of Rehing records for shad and alewives kept al Willow Branch Fishery,” North Caroling, fram 1855 to 1874,

] ]

: i ! ' ' Date of maxium.
. i m- et T DATeMe  Average
Tears nnd i 'Begjnnm:g of 1Ending of scason, - Todalaf; Totplef | : b

t [ |
! 11,\92 f : per dicm [ ol T G O
: dﬁya. IJ shad, !,iulawwes.f Ry .’.y}lﬂowiwa-" . ; i T :
] | ll ] ] ; . Hhad. i Alewiven,
1835, .. .. ... MaTch 15 ... . May® ......_.. | 51! 33,059 J 454, B0 f 652 ! 0,502 ; April 6-1d. b April 18210
Poazgosal| 57,600 | 453 | 4, 860 |
a0 {2-5,545; 44, 500 | HUR 11, 483 I
o] 1,17 7 Y 600 130 1 9,168 ; |
53§ 13,231 1,286,700 | | 23,323 ] AprilI6-19. ll Aprif 17-26.
18| 31600 @ qu 157 . 1,756 |
30| 9600 939 b0l 2 35, 320
78 v.ee2 | oo ! 208! 28,42
52 1 2,260 1, 08y 300, 57 | 28121 | Apyil a2, Agwil 22 pydd 24
18| 43| 767100 ] 465 4,768
a0 | 24,604 |1, 835,600 | BIE | 54, 520
8 E 2,060 | o, or ! 3 I 43, 000
52 | 32,204 22,09, 100 | 819 | 91,081 | March 30- April 8. April 17-1e.
| 0,480 1 56,200 | 477 | 4,001
- 30 | 18,788 | T85,0mb, . GO7 | G, 166
- al oop8s | 252 000t #73 31, 508
’ g7 | 5,130 11, 595, 000 Vo1 | a7, 991 l April 4-6. Aypril 26-May 2.
! 18 / 97,646 WO, 600 1 {400 5, 027
R B e S R BT T
May ... . o Gl 1,63 500,000 | Te3 - 3, %

* Willow Branch Fishery, North Carolina, pitnated jnas within $he mouth of the Chowan River, was oue of the
must valuable of the sxtensive seine fisheries Iying around the head of the Albowarte. Ifs records, ruofing ﬂ-lm.asb
Mntinuéuuiy from 1935 to 1574, presont most intereaiing material for stndy; and, when taken in cmmacti?n with
othér ropords of the Albemarle Bsheries which are extant, and cotpmporageyns meteorniogieat vbservationa w:!l pm!.)-
.ably farpish vatuable censlusions in regard to the 1aws or influences delermiuing the great seasonal fluctuations in

. the river sharies. :
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Bummary of fishing records for shad and alewives kepl ot BWillow Branch Fishery, Naorth Cagoline, §¢.—Countinued,

Beginning of i

i
|
Endiag of season.

Years and
wontha. i BEABOD.
180 . cvveannne. Mareh 12 . ---..-
MAFoh . .oooiifiiiiayiiav e
Aprll ... _.. demrap s s e
May .. .. |cieeraacaan pamannn
1841 . ... ... March 11 ....-..
Moarch ... ..iieieaerrnacasaes
Aprll L eeiaam
B
iB€2 .. O Mareh & ...... ann
Maroh...... N
April ..l cieiia s
May . ...iiiadeoaas Cewedcanm————
i Mareh 18 ..-_.-
MMared . e iiiiae e
April . e carres
b L
1844, .. vvoiooof March 18 . ..-ans
Marol . .ooonnfinaann . wamrarEa
April ...
May . . eceiaaiiaiieees
186, ... ... March1¥ ...___
March ... |......... U
ApPrl oo e .
May......... et cmmanaieaaan
- L S Marcb1b. .. oau..
Aprll ...
May . __..._.

; Mareh 1 _.ae-..

| April2e ...

May s ........

Mayl..........

Marl.._ ... ....

MeyT...oooounnd
May2.__.....__.

Mayl4..........

f 1.1 R
Mareh ..

MarchiY. . .eauer

MaF 1ewnennnnn.

sssmEamssman pdm—

ll.'a;r.} l----.-..----------

12,273

| . .
o . . Date of maximnn.
| It Tutalorl ot of | ATORES | STomEe | ,, -
daya. ! N | of ghad, [of alewives. Skad. Alewives,
G : 31, 674 i3, 315, 800 N30 60, 252 | March 12-16. April 16-23.
20 | 28,115 | 154, 800 1, 405 8, 245
30 | 22,736 12, D5, D00 757 69, 500
& 893 164, 000 184 32, 800
58 | 20,948 3, 148, 776 5id 37,047 | March 2327, April 16 rad 25,
2i 112, 808 102, 775 609 4, BOd
30 § 18, 014 |1, 665. 000 533 55, B0
7 428 | 281, 000 81 16, 142
58 | 65, 784 11, 367, 073 pa1 23,570 | March 8-13. Aprll 11-24,
26 | 44,353 | 244, 500 1, T05 9, 403
80 | 11,373 11,105,575 270 36, 852
3 581 17,000 20 8,500
55 | 1,615 |1, 630, 100 574 80, 647 | April 6-12. April 21-28.
voaee | 83000 233 4,937
#0 | 26, 804 (1, 293, 160 883 43,303
8| 1,780 | HM, 000 =21 3, 500
47 | 80,205 i1, 402, 600 1,280 20, 842 | Mareh 22-23. April 16-27,
18 | 21,701 84,100 1,556 B, 258
30 | 38, 414 1,314,500} 1,280 43, 818
1 oo 4,600 80 4, 000
E1 | 58, 176 |1, 566, 000 1, 642 B0, 500 | March 31-April 6, | April 16-20.
198,882 |l 1,675 {oeann..
B0 | 21,287 (1, 527, 000 7 50, 9400
2 60 | 29,000 $0 14, 500
48 | 33,117 | 718,650 €3y 14,971 | April 3-6. Apri 18-98.
17 | 10,9811 65,350 843 3,848
80 122,112 1 €43, 200 87 21,410
10 1) 1,000 T4 11,000
45 | 21,167 | 567, 140 470 12,608 | Maral 16-10. April 18-18.
6 [ 11,722 | 100, 000 753 B, 250
20 | 9,435 [ 467, 140 805 16, 109
53 | 16,912 | 086, 400 5o 12,988 | March 81, April 10.] Apzil 28-May 24
18| 6,821 | 40,200 78 2,233
30 | 9,732 S40,700 a4 18, 028
B 368 | 107,500 7 21, 500
83! 47,007 | 3um 818 887 7,855 | March 24-April 3. April 16-1%.
13 116,890 | 25670 1,807 1976
30 | 27,933 314, 180 =] 10 4T2
10§ 2,085 | 49,960 208 4,098
57 | 25,882 1 451,100 454 7,944 | March 1621, April 27-May &
20 | 14,417 1 15,486 720 m
80 | 11,045 . 275, 947 B8 9,108
7| a0 59700 8 22, 814
53 ; 12,963 | 428, 850 24 B,087 | March 12, April 28,
ol 7808 | 18990 30 04
B0 | 5,186 | 300,160 173 13,005
2 108 | 18,500 5% 9,750
88 [ 84,506 | 74,428 513 10, M7 | March 21-29. April 8-24.
9% | 17,877 | B0, 728 744 2,488
30 | 13,520 | 454,200 00 15, 340
14| 5199 %30,500 228 16, 460
81 | 37,B80 | 530, BOD o) 9, 277 | March 25.-81. April 35-37.
25 | 20,4181 53,800 313 2, 138 ‘
30 [ 16,278 | 434,500 543 | 14, 483 |
6y L1 | 72,000 ¢ 168 12,000
28,087 | 963,500 | 45 159% | Aprilas. Apeil 223y 2.
22}10,096 | 34500 w8 1, 500
30 | 18,376 | 604,000 ; M5 | 22,138
0! 3,721 7,000 b 26, 708
&1 | 3% 113 [§, 103,100 | 526 18,116 | MprohZ8-April 20| April 28-May 8.
010,103 47,200 500 2,360
80 | 18,200 | 502,000 a0 18, 788
11] 3,006 405000 834
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Sumsmary of fishing rocords for shad and alewives kept ot Willow Branch Fishery, Xorth Corpling, §e. —Continnal.

Maroh ...
April
May .....
15 )
March . ......
April ........
May ......--.
Apeil . ...
May ......---
1884 . ... ...... .
1865..
LT
Maroh ...ovun

April ...

May. .. ......|.

1BBT e
1888. . .iinn.ian
March . ...-..

Mareh . ......
Aprll. .. ...

May ..o
1) SN

L SRR I

C MW raeea

Bogivuing of

BOULSOL . |

; ! |
N unxj—_ ;Tu{'a.l of Tuwtal of

Ends " . | AN . Avernge
ndinr of aegson.. ber o, e
= | daya shadl. " alewives,

jperidiem ) per digpn
of ghad. of Blewiven.;
\

|

419,700 | 7,772 .

Mare17. ... May®.......... 54 : Z5, 54 a7
....... 5] gas | Bmoew' o 556 ]
...... 30 ': 1%, 649 ’ 303, by | 33 10,110
_______ 8| 1474 | 52, 006 © 163 [ 19,333
85 : 28,853 b8, 208 +21 J & 756
207 51230 28400 ! a8 1, 420
80 | 17,007 | 338800 566 | 13,203 |
15 ; 2,823 202 00 | 194 - 18, 406
58 | 18,242 J 245,260 ° 275 . 4,167
1T B TH ! 12, 950 FT TEL
30| 9,238 208200 ETT 6,873 |
1| 1,260 | 26, 130 | 105 2,177 |
48] 1z,002 ; 120,700 | 250 | 2,514 |
16| T,693 | 30,000} 47 | (113
30| 4,310 | 96,500 ; 143} 3,225
68 | 17,135 | 144,108 | 271 | 3,247
21| s ue9| 20,700 49§ 085
20| 6536 63,400 bat 2, 448 ;
1| 1,730 40,000 144 3,833 ¢
67 | 21,101 | 915,450 B4 13, 663
B o7,783 | 85,200 370 4, 057
B0 | 17,463 | D49, 500 | 382 1%, D83
| 18 1801 250, ?5\‘3( ti5 i 17, 548
AprliT.. ... ... Mayi®. oo L 87,286 | 567,583 1,0635 15, 766
..... U RO B Y1 | 24,504 | 301,185] 1,438 15,647
..................................... J 12, 3,':52} 268, 448
No reoord kept. (Nomordkept‘ N SR RN
No record ept. : No record kept. .. __.... L SRR
Ko rocord Kept, | Mo ecord Kept. |- ooovnufomnoenaafoocennan s
Marchi2........ M8FS......oeeen 55 | 36,509 [1, 580, 000
RN RO 20 | 14,315 ] 217,500
............. S R, 30 | 21,805 [1, 018, 500
v eneae 3 675 | 852,000
No record Xept. | Norecord kapt. | ... oo, .o .ol
Marchi16........] Mayit ... BL | 31.55% |1, 144, T0O 517 18, 765
DS P DU 16 | 5.085° 84,700 | 318 2,168
...... 30 | 21,774 | 674,000 735 22, 466
155 4,652 420,000 a1z I8, 088
62 | 17,647 ; 583,850 284 b, 418
17| 4,041 | 33,050 237 1, %7
20 11,612 | 426,400 87 1,290
15 ] %umd | 123 400 122 5 208 |
[N 80 | 15,009 | 620,530 250 16, 343
18 | 3,667 | 11,680 203 odu
R DU 8 | 9,739 | 421,000 ; -1 4, 033
U [P ! Ls3 | 188000 | 134 15, 888
N record kapt. | No xecord kept. | ....... [N SRRV P P
Mo record kept- | Mo record kept, b......--onno- ! RN
March17...,.... 65 | 8o, tos 1,650,300 mz 30, 006
15 2,797 1 80,470 186 2,440
%0 | 41,601 , 918,360 | 1,383 az, 545
10| 5897 [ 643,800 | 580 &4, 330
Matoh 10 ... 83 pogo | B93,372) 00 14, 656
23 1z088f 24,672 54 1,190
B0 | 17,48 | 572,300 568 9,078
SN 1) 1,78 mm’ 150 29,673

Date of maziinun:.
Hhad, Alowives.

April 10-16.

April 330,

Warch 1417,

Marih 23
April 2-5.

April 7-11.

April 10-12,

April 13-28.
April 50,

April 714

Aprl 7-35.

April 1-8,

! BMarch 75— A pril &,

!

CApr 21-28.

Aprid 28 May 2.

April 1624,

April 1127,

April 2527

April 22-May 3.

Mar 5-1.

April 2078

April 23-May 5.

April 2197,

April L4,

April 28-May 3.

April I May 5,
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APPARATUE AND METHODE OF CAPTURE.

Until & comparatively recent period haul-svises have been the principal means of capture
employed in the prosecution ef the Albemarle fisheties. These were at first confined to the rivers,
bui gradually fishing shores were established on the sound. The effect of this bas been to dimin-
ish the catel of the river seines to such an oxtent as to render tbem unprofitable, nnleas operated
with small seines and crews involving correspondingly decreased expenditure of capital.

By degrees stalke-nets have been introduced and operated by men of small means; these, how-
ever, are principally confined to the lower parts of the sound and to its minor tributaries. About
1870 pot-nets or Dateh-nets, as they are termed, were introduced. These bave steadily increased
in number each year, much to the detriment of the seine fisheries, since, as in the case of stake-
nets, but little eapital is needed for their operation.

At the time when the investigation of these fisheries was made thess nets exeeeded one hun-
dred in pamber, and a considerable proportion of the catch of shad was taken in them and the
stake-nets. ’

One of the most striking features connected with the Albemarle fisheries is the vast size of
the seines operated. The largest of these bhas a length of 2,600 yards, and each 'sweep of the
seine garners the crop from 1,200 acres. The hauling of the seine is menally effected by steam
engines placed on the shore, these having been substituted for horse-power. In 1879 steamboats
were first used for laying out the seine and are now in quite general use. ln this operation two
- boats are used ; one carries the shore end, the other the sea end of the seine. The center of the
fishing-berth is marked by a stake with a bush tied to it, in order that it may be easily seen
from the shore. In laying ont the seine the boats pull together for the center stake, whence they
separate, rowing in opposite directions and paying out the seine. The introduetion of steam for
this purpose has added greatly to the promptuness and facility of this operation, and has rendered
comparatively easy its accomplishment in all kinds of weather. The row-boat which carries the
shore end ia towed to the center stake by the steamer.

The magnitude of the work connected with the operationh of one of these large seines is best
shown by the following statistics:* The length of the seine is 2,600 yards, the depth 12 yards;
size of mesh in breast of seine F inch, in the wings 13 inches. The value of the seine is $5,220; of
shore buildings, 82,500; of boats, $1,200; of engines, $1,500; of horses, $1,660. Total expenses for
this one seine during the season, #8,500. The number of tous of ice consamed in packing 300, and
of the bushels of salt used in the preparation of Bsh for market 2,000, The number of men em-
ployed is 61, of women 15. 1o 1879 this fishery ook 52,700 shad, 960,000 herring, 13,000 poimds of
rock, and 12,000 pounds of white perch,

During the seasgn of 1880 thers were in operatmn at the haad of the saund. and xmmed:ataly
within the mouths of the Roanoke and Clrowan Rivers, eloven large seines. 1lnaddition, a number.
of smaller seinea were operaied, the seine fisheries on the Chowan axtmldmg a short distanes
above the junction of the Notaway and the Meherrin., - . ;

DISPOSITLON OF THE CATCH.

The fisheries of the Albemarle Sound reached f.heu- present nnport.wee thmngh the arte-n
gion of railroad and water rotntes south from Norfolk, whereby an essy and ropid communiestion.
m!zh Northern markets was effeeted. 'The erntire eat.csh of shad rock, and pereh is- sbapp&d to.

*The fishing shore here referred to is that )mown a3 “*Button. Beach, » nt the head nf m mmlrle. med lmd
npmtedhynr mpahuz,ofAvm ‘ T o : L RS E
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market in a fresh condition, the greater portion being packed with ice in boxes, each containing
about 2256 pounds of fish. From-Edenton and other landings the fish are transported by steam-
hoat up the Chowan and Blackwater Rivers fo the intersection of the Seaboard and Roanoke Rail.
road, or by the Dismal Bwamp Canpal, or yet again by the Chesapeake and Albemarle Canal to
Norfolk., The fish are usually consigned directly from the shore to their point of destination,
Agents are employed by the ewners of the shores {0 attend to the packing and handling of the fish
at Norfolk. Early in the season considerable mumbers of herring also are shipped fresh, wainiy
to Philadelphia and Baltimore. The great bulk, however, is either sold fresh on the shore to the
farmers, who caryy them to the interior in earts and wagons, or i3 salted down in barrels and
shipped, nsually in sailing vessels, to Norfulk. The salt fish are prepared for market in threc
ways, being known, respectively, as “gross kerring,” the entive fish being salted down, ns “split
herring,” the head and entrals being removed before salting, or as “roe herring,” the head alone
being removed, the main gut drawn, and the roe left in the fish. The manipulations connected
with this preparation do not differ from those in comumon use all along the coast,

STATISTICE OF THE FISHERIES OF ALEEMARLE SOTIND.

The following statistics show {he extent and valune of the fisheries of Albemarle Sound and
its tributaries for the season of 1580:

1
i Fumber. Value. ‘
{ Men emploFed®. . ccvarnreeccrarar s -' LEE e J
B T TP 05 342,95]
| Apga'r&tua...,..,,...,.‘....,..._....-..!........u., 92, ZRo
E Shors property I. 55, B0 l
|i Producrs. If Pounds, (
SBA® - oo e e | 2,235,873, 172,969 |
Herming .-coce cvvemnmnanas s ' 14,478, 000 125,080
BEUTFOOD « oo e e e imemnn e aee o S 14,400 1,144]
ITs0RIANSORS - ca e rmnes oo .,l 518, 260 '. 50, 820 i

*Pishermen and ahorpamen.

3. THE FISHERIES OF CHESAPEAKE BAY AND ITS TRIBU-
| TARIES.

By MARRRALI. McDONALD.

1. GENERAL REVIEW,

-

: ”Tha Chosapeake is a great highway for the commnerve of the world. Tn contemplating its
poasibilities in this direction we are apt to lose sight of the faet that it is itsell an area of vast
_ and pro&tuble production. _

Ths fresh waters brought down by its grand system of tributary rivers, commingling with_

“the salt waters of the bay, produce those peculiar conditions of salinity which are most favorable
to-ihe growth of the oyster, Consequently we find the shores of the bay itself, the mouths of all

- mmvers, and"t}he'-bi:ttmt'ns of the tributai'y sounds-—snch as the IPecomoke and Tangier—thickly
. mpled by nataral beds of oysters, the dredging of which furnishes profitable occupation for vast



838 HISTORY ANID) METHODS OF THE FISHERIES,

numbers of the eitizens of Virginia, Maryland, and other States. Many salt-water varieties of
figh oceur in the bay in countless myriads at their peculiar seassons, and farnish profitable and
extensive fisheries. The most important species are the Spanish mackerel, two species of eyn-
oscion, and the tailer or bluelish. In smaller quantities, also, are taken the sheepshead, dram,
and porgy, and many other species of minor importanece. Vast schools of menhaden frequent the
bay from May to November, and, thongh not edible, are eagerly puraved and captured for con-
version into oil and guane. Extensive manufactories for these purposes are in operation all along
the bay, being more particularly abundant, however, on its western shore fromn the Rappahan-
nock to the mouth of the IPotomaec. Northumberland County, Virginia, is the center of this
industry. In the fisheries of the Chesapeake 13ay are inciunded those of Maryland and Virginia,
and therefore the statistics of the comwercial fisheries of those States, given in Census Bulletin
No. 298, should be added tegether in order to show the aggregate production and value of the
tisheries prosecuted in thig important water area,

By this eollation of figures we arrive at the following facts : ¥Fishermen, 31,924 ; shoresmen,
1,884 factory hands, 11,064, This gives a grand total of 44,872 for persons employed in the
Chesapealke fisheries.

The value of the apparatus, plus the capital otherwise invested, is $8,256,562,

The produet amoants in pounds te 254,687,179, the value of which is estimated at $8,346,159.

2, THE JAMES RIVER.

PRESENT COONDITION OF THE FISHERIES.—~The most southerly tributary of the Chesapeake
is the James River, which rises in the heart of the Alleghanies and flows in & generally southeast
direction, traversing more ithan 200 miles, through the mountains and the Piedmont section of
Virginia, before reaching tide-water at Richmond, Va.

Prior to the establishment of obstriuctions in this river, cansed by the construction of the
James River and Kanawha Canal, large numbers of shad ascended the river as high as Clifton
Forge and were taken in considerable gquantities in fall-traps or ¢ slides,” in Jackson’s and Cow-
pasture Rivers.

In the valley of Virginia west of the Blue Ridge seine fisheries were operated with profit, and
the number of shad taken annoally between Liynchbuorg and Richmond was at one time far in
excesg of the now entire catch for the whole river, The shad at the present time do not ascend
higher than Bosher’s Dam, about 9 miles above Richmond.

In the tide-water asection of this river are received its two main tributaries, the Appomatox
and the Chickahomioy, whieh latter was, up to the tine of the war, famous for its fine shad. The
migrations of the fish into this river have not been limited to any appreciable extent by artificial
obstructions. The erection of dams on the Appomatox at Petersburg has prevented the farther
ascent of fish, and conseguently ne organized fisheries are now proseeuted on that river,

Daring and long after eolonial times large seine fisheries were operated all along the lower
James., These have ceased to exist, only one small hanl-seine—that at Harrison’s Landing—
being now in operation, gill-nets having almost euvtirely taken their place. A few pomnds have
been oceasionally worked near the mouth of the river, but, being in defiance of laﬁrmld‘. unpro-
dnctive in their resulss, bave been disseotinuned.
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The following is a swmmary of the statistics of the fisheries of the James River in 1880 :

I ! :
‘Kumher.| Valne. i

Men employed oo oo ac il 445 |- ... i

BBt et em L aes | oes0m0 !
i :
| Ayppatatus and fishing booees. ... - .. L oLl 11,040

Produnts . :
PBhad ... . _....pounds.. 557,000 | 14280 :
(Hervimg ... .0 . du.o. 830,000 Iu, 200
| Stargoen . ........ A T 108, a1, 080

| Mireellunsons ... . des Gu, aG0 2, a0

BEARLY HISTORY OF JAMER RIVER FrsorriBs—The following historical ditz arve here repro-
duaged throngh the kindness of Mr. Alexander Brown, of Norwoud, YVa.

In 1744 old Dr. William Cabell bouglit a seine to catch figh, 6 feet deep i tie middle, 4 feet
deep at the staves or ends, well leaded and corked, about 15 fathoms long, und 100 weight of §-ineh

whito cord.
[Froin the diary of Col. William Crbell, of ' Tnlon IH1, " Neimon County, Virginia. |

1780,

October 3: Made wp onr fish dam, sef trap, snd caupht several rockiieb, tho’ Mr. Hugles caught rocke u fort.
night aconer. Qgtober 24: For several nights past canght 100 and ]arge odd veckfish each night in our traps. Octobar

251 Canght 2 fine carp in our traps.
1770.

April 10: Canght the first ahad for this searon.
November 23: Rented Jos, Cabell Ray’s fishing place for £4 the next soason.
Degesaber 18: By Joa. Cabell £5 for the rent of Ray's fishing place for 1770.

1771,
April 10: Begun to catch shad.
May 6: Hemphrey to fish Thursday night. Mr. Nightingale to ilah to-morrow fortnight.
1775,
June 7: By Abram Warwick a half Jos, which weighed 45 shillings, out of which Y am o apply 10 shillinge to hia

credit for a night fishing,
Ootober 7: Bonted John Deprieat Ray’s fishery au long as I have a right to it; se that it does nol sxceed nine
yosrs, to commence from the 25th Dee. next at £19 124, §d. a yeur, the first paymenl to be made the 10th of Jnne

next and the like sum annually,
1774.

July 19: By Col. Nevil 7g, 6d. for a night’s fishing.
Septambor 13: Caught a rockfish in one of my traps which was 2§ feet Iong and weighed 104 pounds.

13775

Mureh 11; Canght 17 white shad, 11 of which st one haunl

April 16: Caught a shad which weighed 7§ pounds good weight.

May 15: Let Mrs, Prichard have 25 shad for her hnaband's mending my scein.

Jufy 15: By Capt. Dawson, 145 2d4. in full for 85 shad, at ¥d. and 2y, 64, for Eiliot Roberls for the Bostoniaus.

: 17786,
July 15: Bent by Mrs, Prichard 16} Iba. of twine to begin to knit me » seine.
1777,

Moroh 30: At night caught shad for the first, being the first night that we began tu fish. The river very low,
searcely & six hl'd tide, and has been so chiefly since Christmas. The dryest winter and spring, 1 believe, ever known,

1778,
Moaroh 21: Qanght the firet shad this season,
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1778,

March 3: Rented my fishery on Wood’s Jaland to James Matthews for thessason to find hima sceine and canos, for
100£, to Le paid at the end of the scason, and to have the use of the seeine and fishery ter nights in the month of Aprit,
when I shall choase them. And Le, the said Mathews, is to return the seeine and canoo at the end of the season, or
athiers of equal vales in lieu thereof. Present, James Novil sod Nathsuiel Watkine., Marck 31: Began to hall the
aceine, and canght ton shad, and delivered the sceine and fishing canoe to James Mathews all in goed order.
Present, Rolbuart Hughes, Chas. Stewart, and many others.

April 2: At night there were 200 2nd edd shad canght at my fishery. Aprif 10: Paid Mra. Baly 25 ahad, for which
she paid me 4 dollars lagt Dec. April i8: In the morning finished Hshing, and in 10 nights eanght about 2,200
shad., April 28: By Chas. Stewart, 6 for 12 shad.

June 1533 Charles Btewart, with one of my fellows and one of Landrum’s, hronght home my sceine, with many
lead iost and mach impaired by the cattle getting to it.

October 3: Canght 24 rocks in our traps, one of which weighed nearly 10 lbs., and had canght a few of a morning
some time ago.

Marck 27 : Begun to cateh fish, 8 shad.

Htiy 10: Sent Major Reid 47 shad in fgll of 65 which he paid me for some time ago (by negro Bob).

October 8: Canght & vockfish which weighed 12 1bs., and Hoghes kept one that was much larger.

1780,

1781,

April 3: John Mays, James Mays, James Edmonds, Jobhn Layne, and Elijak Mays to have my sceine and fishing
place on Wood's Island every Tuesday night during the present seamon for catching finh, for which they are to
. delivar me one-half they eatch at my landing opposite the fishing place, to be careful of the sesfne and keep it in good
order ; and if they fail to fish when the weather and river will permit, they are to be aunswerable to me for their
neglect by paying me for one-half the fish, ai the customary price, which are nsually caught. At the end of the season
to defiver np the sceine in good order. dpril 4: Moses Campbell, Arobros Campbell, Keliis‘Wright, Menoa Wright,
and John Alfred, same terms, overy Wednesday night. dpril 6: J. Wright, (. Lavender, T. Largen, G. Wright, and
J. Hollandsworth, every Thursday night caught in the course of the night 408 shad and fore some time paat canght
them very considerably. dpril 6: 8. Edmonds and his company, ssme terms, every Friday night. Canght 473 ghad
in the course of the night, _dpril 7: Sent Col. Sam'l Merideth, by Watt, his barrel with 200 yickled shad. April 8:
James Mathewn, with Cel. Nevil's hands, to fish overy Bunday or Monday night as shall be agreed betweon him and
Capt, John Loving, on the same terms as the companies befor mentioned; at night ceught 558 shad, Apnll13: At
night the most severs frost X ever knew for the senson. It has carried off all tha fruit, killed most of our fobaceo
plants and thoese of all other kinds, degtroyed onr turnip and colewsrt seed in a great measurd, and in short did avery
injury that frost conld do, We caught at my fshery 64 shad, but when ever the soeine was a moment out of water
it waa frozen, and the water conatantly froze io the poles while earrying the sceine out. )

May 3: Caught 608 shad last night, May 4: Canght 508 shad ldst night. Mey 5: Ceught abont 400 shad last

night. May 23: Declined fishing on acconnt of the river rising; the fish tolerable good we catight the preceding night.
. LT84, ' '

Merch 1: Wm. Ray (my tenant) to fish every Bonday night Guring the season and to deliver mea one-half the fish
that's caught, and am to find o sceine and canoe, and if e negiects to fish when the river and wasthea- sdnuﬁ it, ia
to be angywerable to me for each neglect; and Sam’l Edmunds & Co. same terme svery Monday mght, Jn.s. Edmunﬁa_
& Co. gvery Tueceday night, W, Bivb & Co. Wednmday mght K;llia nght overy Thumd&y night, Wm.'Waltm
every Friday mght

April 13: A% night cangbt 40 odd shad for the first, the muter hemg very wvam and tba spring very btwk'mmi '

1785.. i . e

March 10 : James Edmuands & Co. to fidh every Honﬂay night st my ﬁahery, on Woﬁd*! Mand dnrmgih'e sean0m, -

. for vashalf the fish he catches. Sam’l Bdmunds & Co. Tucsday. #ight, with W, Bibk & s, 'Wednead ¥, Ao,
Eillis Wright, do. Thureday, do.; _Wm. Wolten & Co. Friday, do: ; Ricb’ﬂ Hurmw Bﬂurd;w, dg.; Youug Landmm.
Bunday, ditto, o e
A_pﬂll.) Gaagh?ﬁshad,fortha ﬁmtﬁh&swaﬁoﬂ _ o .
May 9: Monday night John Ball failed. o bisdl my soine’ st u:a Swiﬁ Isla.nd "an:d "fw
snswersblo for the same. - May lﬁ: Pnid Risive Kmow,jr., :ea for aettlng:u’ : '
Sam’l J. ﬂﬂmﬂ, md ol’.’hm : I
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Febragry 11: Jumes Brown, Win. Key, Win, Siogleton, Julin Gregory, and Ohos, Taylor 1o fish at Wood'y Island
every Bunday might (same terms as above); Baw’ Ednnnds & o, Monday do.; Jas. Edmunds & Co., Tuesday do. 5
Thoes. Jopling & Co., Wednesday do.; Killis Wright, ‘Tlursday do, ; Win, Walton, Priday do, ; Jumes Mathews, Moscs
Ray, John Bibb, &ec., &c., on same terms, &e., &, ot Swilt Island fishery,

BMareh 28+ At night hanled Lhe seine but canghbt no ficli; Wood’s Island. Mared 30: Cunght 3 shud; the Gret.
Mareh 31 : Canght 9 ahad ; the evening wery wet and windy.

April 14 : Canght 140 shad at the Swift Island  the first this searon.  Aprid 15 Canght 177 shad at the Wood's
Island fshery. April 16: Caugbt 330 sbad &t the Swift Island fislery., dprid 170 Canglet (408 shad at the Wosd's
Island fishery. April 151 James Mathews canght ¥ 462 shad at my Swift Ialaud fisherr; James Edmunds canght
680 ehad at my npper fishery (Wood'a 1.}, 4pwif 19 Thes Jopling, jr., Jobu Dall & Co., 1,202 chiad at my upper
fishery (Woeod’s Island); Wm. Johusos & Co., 1,304 shad at iy fishery (Swifl, Island).

Moay 4: Paid Nathan Ward 3¢ skillings pr. order of Rick’'d Murrow jr. for netting one-half the ssine at the Swift
Islands. '

1787,

March 25 : Yesterday and to-day sbont 300 ahind were caught at my Swift Island fishery.

April 87 Crught a shad st my fshery o Wood's Jsland which weighed 53 lba. gonil weight.

May 14 : Declined hauling the seine : having from the 25th of March been engaged in that business with ont ever
beiog interrupted by rain or high water. A most exeellent season for fishing.

August 14 Sent Dr. Geo, Gilmer a bbl. of pickle shad (150) by his wan John.

October 6: In the morning took a rockfish out of vur traps that weighed 12 Ibs.

17848,

February 14: John Bibb to fish at. my Swifs Island fishery every eighth night daring the season, with a good gang,
&e. (other contracts na above).

Aptel 4: Caunght 18 shad at the Swift 1.; the firet this season.

May 16: John Boush failed to fish at night, the river and weather favorable, and fish plenty. James Mathews

{failed ot Bwift Ialand, do.
: ' 1789.

Muareh 29: At nighi canght 12 shad at Weod's L. ; the firet this scason. March 30: At uight caught 52 shad at

Waood’s 1. 5 at night canght 330 shad at Swift Island.
April 2: At night canght 700 shad at Bwift Island.
September 29: Lot ont fish-iraps and caught a fow small fish in the nighs.

. 1700, 1791,
Aaroh 27, 17 Bagun to cateh shad.

May 15, 1791 : Declined fishing, very fow being caught, tho” very good., A very unfavorable season for fishing,

the river having been very low.
) 1798,

Aprid 2: Cangbt tho first shad this season. Jpril 28: Just begioning fo cateh fish, having bean prevented by
" high water, execept two oighte, in the course of the seasen.

" May 3: Conght st Wood's T. 1,018 shad last ovening. May 16: Edward Harding and his co. failod to fish at
Sorift Island ; the fish very good, and npward of 108 canght by the proceeding company. May 20: Declined hanl-
ing the seine st Wood's I. When we canght npwards of 100 & night, and svme of them tolerable good, May €5: At

; night, old Mr. Smith hs;uled thin seine at Wood's 1. and csnght npw:md. of 100 sbad, whicl: were mostly tolerably good.
E&ember 29 : Set our ﬁah-tmp, but the dam not seonre.

- 1793,

Mareiﬂki At night canght Y0 or 80 shad at Weods L. ; might have caugli severa! daya sooner had the river not
._bﬁﬁ‘ﬂ Yoo high.

' Nombar 5 L‘a.ught 4 rockfish in fhe Swift Island trap which weighed 16 1bs.

. 17B4. )

M m Begm: o estch fish.,
uy-ié' Deelinad hauj.mg my sei»ne, having mght none of any mnsequance for some days past: it has been s
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1795,

April 2. At night canght & few shad ; tho first this season, )
May 1B: Declined haualing my seine, altho” what fesww are canght are toleralle gomd. There havo been the
fewest and smallest shad canght this seagon of any within my gemembrancn.

Swift I'slands are aboni 1 mile above Midway Mills and 102 miles aliove Richmond, via James
River as it mcanders.

Wood's Island, now known a3z Norwood Island, 10 miles above Richmond, via James River as
it meanders, the largest and upperinost of the Swift Islands, cfontaining 9 acres, where there was
a most excellent fishery, was granted to Moses Ray, by patent bearing date December 15, 1748,
Moscs Ray died in 1766, and Col. William Cabeli, sr., administered ou his estate, and bought the
said fishery from the heirs in Qetober, 1784,

Buffato Ixland, containing 40 aeres, was patented by Dr. William Cabell in 1738, and deeded to
hig oldest son Col. William Cablell, of Union Hill, in 1763, first called Buffalo Island, then Wood's
Fsignd then Upper Fishery, then Hughes Tsland, and now Norwoaod Island,

From a memorandum of Col. William Cabell, jr. (the son of Cel. William Cabell, sr., of Union
Hill), who Lad receutly married and had just begun to keep house :

1787,

March 24: 40 white sbad were taken at one luu? at the Swift Islands. Mareh 28: Received 20 white shad from
Bwift Taluud fishery. Mareh 30: Received 26 white shad from Swift Island fishery.

April 1: Received 51 white shad from Swift Island fishery.  Aprif 51 Received 32 white shad from Swift Taland
fishery. April 9: Received 37 white shad from Swift Island fishery. 4pril 10: Beeeived 30 white shad frem Swift
Island fishery, . April 13: Received 13 white shad of my father, April t4: Reccived 50 ghad, 39 of which I sent up to
my quagter, April24: Beceived 20 white shad of my father.  dpeil 25: Received 19 whito shad of my father. April
2n: Received 40 white shad of my farher.

May 9: Received 20 whiie shasd of my father.

1785,
April 4 1 Began to catch white shad,

From Col. William Cabeil st's. account books I find that fresh shad sold at 2 to 4 pence each,
before and after the revolution. Tharing the war prices varied with thie currency.

Pickled shadd in barrels, containing from 150 to 200 shad, sold for abont 6 to $9 a barrel.
Very few shad, fresh or pickled, were sold, but very muny were given away,

3. YORK RIVER AND ITS TRIBUTARIES,

The York River is the common estuary of the Pamonkey and Mattapouy Rivers, which have
their confluence at West Poiot, abont 20 miles west of Yorktown and Gloncester Peint.

The area of the bydregraphic basin drained by the tributaries of the Mattapony and Pa-
munkey is small eompared with that of any of the principal rivers of the State; yet, in conse-
gquence of not being obstrucged for soma distance above the head of tide, the actnal spawning area
for shad and herring is greater than ip the James, the Rappabannock, or evep in the Potomue.
The fact that these waters have been able to maintain a respectable shad fishery, in spite of the
oxcessive drafts made upon them, elearly iHustrates the disastrous infcences ezerted upon the
fisheries of our prioeipal rivers by the obstractions which restrict the migrations of the shad and
herring (alewife) to the tidal areas. ‘.

Even in these rivers there has been a steady decrease in the valne and the prodaction of these
fisheries. The becring fishery no longer exists. Probably 250,000 to 300,000 are taken in gill-
pets for local consumptlou. Formerly with a haul-seine, npon a single tide, over 100,000 have
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been taken. Now, the hanlselues are abandoned, there being bat four in the two rivers, aud the
fishing is mzinly with loat-seines.  The fish reach the warket thronglh West Point, Sweet Hull,
Lester Manor, Calioke, and White Houose, all stations on the York River Nailroad, and thence
arve sent chiefly to Richmond, and sowe to Baltimore aud Philadelphia.  Sturgeen go to Bich-
mond almost exelorivel ¥, and are linowu there g Clhavies Uity “hacon™,

Summary of the fisheries of the Mattapony and Pamunkey Rivers for 1880:

Damunkey anid Matlapouy Hivers.

i ! Product of 1l fizherice

S Xumbo, ! Loateitad dpe mo g

tovesbell, . |
| : . 1'u1:_{ﬂ: uf‘i alua
I S S R
_— . |
Muen employed in Beling . -coe cooann i o avn R ! ..
L R [T =X LT
Apparaihs. ... Lol [ Lol gmeon

Figbing horsea amd other shove properiy. ..
Progduals.

650 1§11, 847 6O

________________ i, 008 | 0 0
BROTEOM v e oo e iaaaoan e . : 41,660 ! 1, W9 B )
Other freshiwaterfish. . .o .o oo o e : 3, e ! R R UV
T S BN B | 37, 0

The fish for market are taken ahinost exelusively i Sont-psegs o) stake-ners; formerly there
ware a number of profitable seine hauls i botl rivers, whick are now abandoned.  Tour of the
old shores are goieetimes hauled, bug tliey bardly pay expepses. Uno the teo rivers one hundred
and seventy-five boats are occupied in fishing floarnets and twenty-five boats in stake-uet fishing.
To each Doat there is nanally o wman and a boy, nuil the vost of the outfils will average about $30.

Bewides the float and stake.nets, therv are three weirs in tee vicinity of West Point and eight
fyke-nets. They are prineipally valaable for the Gdl amd winter fishing,

At the parrows of the rivers what are fermed “hedpgines™ ave numerous.  They oflectnally
impede the fartber ascent of {he fish, amld a5 newrly all the shad that reach them are ripe they
must exert a very injurious influence upon the lishorjes.

A échadging ™ is made by driving down forks at intervals of 6 to § feet seross the strean from
one bank to the other. These suppotrta continugus log or rilge-pole s 6 or 8 uches in dinwreter;
resting upon this and pointing up the stream are poles 3 or 4 fnches e dameter driven iuto the
mud sud spaced at intervals of an inell.  An opening about § Leet i diuneter is lolt at one point.
By the accumulation of leaves a tolerably tight dain is soon formoed ) the water is timmn{'d_ Liack,
and a strong current discharged throngh the openiug, presentiug the only possible passage for tho
ascent df the fish. At this opening siands a worthless, lazy contrabind, or more worthless white,
“gkim-net” in hand, and when be fecls u fish strike the net lifts it out. Sueh devices as these
shoaid be prohibited under the severest penalties.

4, THE BAPPAIANNOCK RIVER.

The sources of the Rappahannoeck are on the castern slope of the Blue Ridge.  1ts tnoantain
tributaries formerly aboanded in trout, which bave, however, almost entirely disappeared fros
most of the sireams, being occasionally found in those alove where the fishing laws Bave been

strictly observed. The readiness with whick these fsh lhave been restored to tlivir streaws by

.
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artificial planting proves that their disappearance was dune not to auy change in the character of
the watef, but merely to over-fishing. Defore obstructions existed in the Rappahannock the shad
ascended its main tribufaries almost to the base of the Blue Ridge. Contests relative to the
obstruction of the stream by dams began in colonial times, and petition after petition for arresting
the encroachments of will owners and manufactu¥ers npon the general right was filed in the
Honse of Burgesses., As is, howerver, usnal, the march of progress {riumphed, and the ¢ annually
recarring bounty of Providence,” . e, the fish, was cutirely ent off from the upper waters of the
river, At the preseut day the upward moyement of sliad islimited fo Falmouth—a short ﬁistauce
above tide-water—where a stope dam 20 feet high prevents further ascent. Here, as on most of
the rivers, we liear the same well grounded complaint of impoverished fisheries, due, howerver, as
a rle, first to the diminished spawning and breeding area of the shad, and, secondly, to too
exeessive fishing by legitinate applispees, such as traps and slides, the nse of which above high
-water shonld in all cases be absolutely prohibited by law,

Organized fisheries are prosecated in this river as Ligh as Fredericksbuarg—about 140 milea
from its montb—where tide-water ceases, From the bay up to Bowler’s wharf fishing is earvied
ou almost exclusively by pound-rets. Thenece to Leaton’s stake-nets prevail. Each staker fishes
from twenty-five to lifty nets, each abont 9 yards long, with 8 stretehed mesh of 4% to 5 inches,
the depth of the net varying with the depth of water., Three haul-seines are fished between
Bowler’s and Leaton’s, TFrom Leaton’s to I'redericksburg the haul-seines and the gillers hold
dispnted sovercignty. Dauaring the season of 1879 nine seinea in all were fished on this river
These were operated by borse power, and averaged abont thirteen men to a crew,

The statistics of the personnel of these fisheries for the season of 1879, ihe eapital invested, the
produnets and their valoe, are given in the following table:

The. I’appaﬁaﬂnock FRiver.

|1 Nmmnher, Valua, ||
S I R
Man employed. . oo e 410}............
. Bouts . - ! 180 %5, 435
Apparﬁ.tns aml ﬁa].rlng 'honsne,a ............ R 7 43, Ha8
Produets. :
Bhad - s ~pounds..|  see, 07 18,702 |
Herring « ccveeeeenss e 6. 78D, TOT & |
Stargettt oo oo 37, 700 17
Miseelspeons freab-water Ash ... do. ] 1, ", 54D
Offal, scrap fsh* .| . husheh..} 5,100 bt

“* Teed for manare.

5. THE POTOMAC RIVER.

The Potemac River has its sotirces npon the easterp front of the main chain of the.Appalachi-
ans; flowing south and east, it breaks through the Blue Ridgoe at Harper’s Perry and reaches tide-
water five miles above Washington, by descending in rapids over a granite ledge about 60
feet high, known gs the Great Falls. By its main tribntary, the Shenandoah, which. Jjoins the
Potomac at Harper’s Ferry, it drains the rich valley of Virginia as fat np as Stannt.on, wlnﬁh m on
the divide between the waters flowing into the James and the Potemae. - Co

The Potomac hag alwaya been celebrated for the axcellency and value of its ahad and hamng .
fisheries. Reporis of their magnimde ‘have eome to 08 from early daya, smd frem !:hem we, gatllet' :

" that the pmduﬁtmn must thecn, a8 aempared with our own day, have been- samply fahnlﬂn& Wm
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the Potomae and its tribularies above tide-water prescenté o)l the comlditions suitable for the spawn-
ing and breeding groands of the shad, yet the Great IPalls have always stood as an insuperable
barrier to the further upward migrations of ot only the sktad and herring, but alse of the moere
enterprising species, the rock-ish or striped bass. Fhe fisheries of this river anunally decrcased in
value and production up to the time of the war; the intermission which then cnsaed in the fishing
operations on aceount of those of a martial ¢haracter allowed the fisheries to recuperate, so that
in the years immediately snceeeding the war if was fouisd that they had in a measare recovered
tfrom their former depletion. In 1578 the winimam of production was attained, during whicl
seasont less than 200,000 shad were talken in the entive river. In 1879 the results of previons
artificial propagation first manifested themselves, sud theve was a cousiderable inerease in the ran
of shad, from which time the shad fisheries steadily increased, until in the scason of 1530 nearly
600,000 were taken.

The carly fisheries ou the Potomac were prosceuted entirely by means of raui-seines.  About
the year 1835 gill-nets were introduced frowm the North. These have steadily grown in favor and
for the last fow years bave been the prineipal jnstranwent employed Tor the eapture of shad.

In 1330, only eleven large haul-seines were in use where fifty had been fished in early days.
Within the last five years pound-nets have been introduced.  They are increasing in numwhers rap-
idly, and are B?&egr(*egdqulaclng the gill-nets, whicl:, as above stated, displaced the haul-seines.

The following statistics show the exteut and value of the Petomac fsheries for 1880 :

The Potomuac Diver.

Nauber, ¥alue.
_ U S S o
Man employed..oooa oo _.ll LS. S |
b5 1T 7 : v $3t:,7.=-u'|
Apparatos and tshing lons a ..ol L. [P l 208, 550 }
Trroduets. ' :

[ T%: R e pounds .| 2, 040, 632 I 6@, 201 ’
HerTing coeoomvmnannnne-efa, | 820,052 1 63,918 .
BOrgeon veevevvemeniiiianeneas e oo 2{-‘3.0:5{]'! 20880
Miscellaneons - ... .o ceeeaea-oonodolll 1T, B :-}9,510\

i .

6. THE SUSQUEHANNA RIVER,

The sources of this river are in the highlands of Pennsylvania and Western New York, Flow-
ing in & general southerly direction, it breaks through the entive Appalachian system, and dis-
cliarges into the head of Chesapeake Bay. Its principal tributaries are the Juniata, the North
'Branch, and the West Branch. The extreme sonrces of the North Dranch are in the Catskill
Moununtaing, while the western Dranch interdigitates wirh ibe headwaters of the (Miio. In the
" early settlement of the couniry the abundant rin of shad into all these streams at the proper
ses80D was o matter of Piime importance to the people, a very considerable proportion of their
‘jncome being derived from this source. Profitable shad;ﬁa-heries existed at n number of points
on the Juniata and on the North Branch of the Susquebauna, and vast nuwbers ascended the
© West Branch also ap into the Chenango River in the State of New York, and were taken at a

dmn@e of reveral hundred miles above their present Hmit. The accounts in regard to abund-
- dnee of shad, given by the early settlers on all the rivers of the Atlantic slope, sgem almost
fubrilons 0 us in these days.  If tradition has invented exaggerated stories concerning all the
. Mmﬁm,thoﬂ\ acconnts tonching the Susquehanna at least are nndoubtedly established by
: éib date. At the requiest of Prof. S. F. Baird, U. 8. Commissiouer of Fish and Fisheries, 2




6406 HISTORY AND METHODS OF THE TISHERIES,

commitiee of the Wyoming Histoicil aml Geological Society, of which Mr. Harrison Wright was
chairman, bas prepared and submitted the following very interesting report on the early shad-
fisheries of thie North Branch of the Susquehanna River,

REPORT OF A COMMITTER OF THE WYOMING HISTORICAL AND GEOLOGICAL SOCIETY ON THE
EARLY HHAD-FISHERIES OF THE NORTH REANCH OF THE SUSQUNHANNA RIVER.

Prof. SPENCER F. BAIRD,
United States Commissioner of Finkeries :

Sir: The committee of the Wyoming Historieal and Geological Society, to whom your in-
quiries tonching the ¢ld shad-fisheriecs on the North Branch of the Sasquebanna were referred for
investigation, woul® respeetfully report that they have interviewed, by letter or in person, & large
pumber of the ol settiers, who either now live or formrerly did live near the banks of the river,
and were calculated 5 be able to give the requigite information, and who were pleased to report.
These perscns have, in nearly every instanee, most cheerfally and at no little trouble furnished us
with the information asked. We muke this acknowledgment for the reason that the parties to
whom application was made are necessarily far advanced in age, all with but one or two excep-
tions having seen their  three score years awd ten,” and to them it was no little labor to write ont
their reminiscences of the early shad-fisheries,

Desides these interviews, the records of the conuty, Gles of old newspapers, the numerous
printed histories of thig section of country, have been consulted, and from these varions sources
the data apon which this report iz based have been gleaned. With these preliminary remarks let
us proceed to our report.

HisTorY.~~There can be no doubt but that the Indians, for years before the white people
thought of settling at Wyoming, caught their shad there in Jarge quantities; their net-sinkers,
though they bave for years been eollected by archmologists, are still very plenty, and can be found
anywhere on the flats along the river in guantities, and the fragments of pottery show unmistak-
able markings witl the vertelirm of the shad ; these, togeilier with the faet that the early settlers
saw tlie Indiaus caiching shad in a seine made of bushes (ealled a bush-net), point to the fact that
shad vn thke North Branch were taken in quantities by the Indians,

The Connecticut people who settled here over a hundred years ago had, in the very atart, their
seiney, and took the shad in pumbers; as near as we can learn they were the firgt white people
whao geined the shad in the North Branch,

During the thirty years® war which the Connpeetient settlers had with the Pennsylvaunia Gov-
ernment for the possession of this valley of Wyoming, the shad supply was a great element of sul-
sistence ; for this, noiike the fields, barnsg, and granaries, could not be burned by the Pennamites.
An old settler says: « When we came hack te the valley we found e verything destroyed, and the
only thing we could find to eat were two dead shad picked up on tle river shore; these wecooked,
and a more delicions meal was never partaken of by either of us.” One of the most bitter complamt‘i
wade agaiost the Pennamites, in 1784, was that they had destroyed the seines.

After the Revolutionary war bad ended, and the {roubles between the Pennsylvania cla:mants
and the Connecticut gettlers had been quieted, the shad fisheries increased in numbers and value
yearly, untit about the year 1830, when the dams and canal were finished and an end put to the
shad fisheries. :

Ruxn.—1t would appear, from the papers hereto nttached, that the male fish precﬂéﬁd the
female fish by some eight to ten days in their ascent of the river, and between the ascent of the
formeer and that of the latter {here was generally a pemet}tlble rise in the river, and 1mmedmtaly
following it came the Jarge roe-wei ghted females in great sehools. : : '
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Prempring. —Acesmpatiyiug this report is a wap of the Spsquehannsa River from the junction
of the West Branch at Northumberland to Towanda, near the New Yorh State line ; upon this is
noted the localities of the fisheries with as mucl acenracy as was attainable from the acconnts
received by us. Bome Lhave probally been omitted, especially in the streteh of 2iver from Dan-
vilie to o point 4 wiles ubove Bloomshmrg, where we were unsuccessful in onr inquiries, bnt with-
out doubt the most important on the river have been recorded by as.

At Northawmberland, or just below, was Hummel’s fishery ; betweeu Northumberland and
Dapville there were tight fisheries in order from Nortbumberland up, as follows: (1) Line’s Istand
lower fishery; (2) Line’s Island middle fishery; (3) Smith's fishery; {4) Line’s Island upper fish-
ory; (5). Scotts fishery; (6) Grants fishery; (7) Carr’s Island fishery; (8) Rockafeller’s.  The
rext fishery of which we have a record was the tishery of SBamue! Webb, located abeut 4 miles
above Bloomsburg. Above this point about 4 miles, and G miles below Berwick, was the fishery
of Benjamin Boon; the next was located just above the town of Beywick, and aboat a mile and &
half above Berwick was the Tuckahoe fishery (this last is the same as the Nescopeck fishery men-
tioned in Pearce’s bistory); the next wus at Beach Haven., DBetween this latier place and Nanti-
coke Dam there were three, viz, one at Shickshinny, one jnst below the mouth of Haploek's Creek,
and one ecalled the ¢ Duteh” fishery, on Croup’s furm. Above Nanticoke there was one belouging
to James Stewart, about opposite Jameson Harvey’s place; one at Fish Island, and one at Steel’s
Ferry, called the Mud fishery, The ntext was on Fishs Island, three-guarters of a mile below ihe
Wilkes-Barre bridge; the next was Bowman’s fishery, fmmediately below the Wilkes-Barre bridge;
ihe next was the Butler fishery, a little above the bridge; the next wus at Mill Oreek, a mile
above the bridge; the next was the Monocaey Island tishery ; the next Carey’s; the next was on
Wintermoot Island, this last landing on the Jeft. bank above the ferry at BDeauchards; the next wus
at Seovel’s Island, opposite Lackawanna Creek ; this and the Falling Spring fishery next above be-
fouged to parties living in Providence, nway upr the Lackawanna. The pext above was at Harding's,
in Exeter township; the next above was at Keeler’s, in Wyoning County ; the nexi was at Taylor's
{or Three Brother’s) Island. This latter fishery was no doubt the one referred to by P. M. Osterhiont
as Deing opposite McKune's Station on the Lehigh Valley Railroad. The nextwas at Dunt’s ferry
cirea, b miles above Tunkhanpock; the next was Grisi’s Bar, abont a mile above Meshoppen;
the next was at Whitcomb's Telaud, a mile below Black Walnut bottem; a half a mile above this
fishery was the Sterling Islund fishery ; and the next above was Black Walnut, and half a mile
further np was the Chapin Island fishery ; the next wag at the bepd at Skinner’s Eddy ; the next
was #t Browntown, in Bradford County; the next wus at Ingham’s Island; the next was at the
month of Wyalusing Creek ; 2 miles farther up was one at Terrytown; the next and last that we
have any record of was at Standing Stone, about 6 miles below Towanda,

Thus it will be seen that between Northumberland and Towanda there were about forty per-
manent fisheries,

MONEY VALUE.—Qur conntry records only go back 1o 1787. We spent a whole day in search-
ing the first volumes, in hopes that we might find some entries of transfers of fishing rights, but
our search was fraitless ; wa have, however, found among the papers of Caleb Wright a bill of
sale of a half interest in o fishery between Shickshinny and Nanticoke, called the “Duteh fish-
ery;® the price paid was £20 “lawful money of Pennsyivania,” equivalent to $33.33.%

Jameson Harvey says that Jonathan Huplock’s interest in the Hunlock fishery was worth
from $500 to $600 per annum; it was a half interest. Heury Roberts says a right in & fshery
- was worth from $10 to 825,

* Caleb Wﬁght’s son received 1,000 shad aa hie share of one night’s fishing at this fishery.
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Major Fassett’s father was one of eleven owners in the Sterling Island fishers, and his inter-
est was valued at 8100,

Mr. Hollenback’s information on the money value of the different fisheries is by far the most
valuable; he says the Standing Stone fishery was worth from #300 to $400 per annam ; the Ter-
rytown fishery was worth abont the same; the Wyalusing Creek fishery was worth aboat #250
per sunam; the Ingham Island fishery, $30 less; the Browntown and Skinner's Eddy fisheries,
about $1530 per annum each.

Jameson Harvey say: “The widow Stewart, at the Stewart fishery, used often to take from
$30 to 840 of a night for her share of the haul.”

The data bearing upon this point are decidedly unsatisfactory, as they would only give to the
forty fisheries an annaal value of about $12,000, a large amount for those days, yet one we believe
to be too swmall ; the next item, the * cateh,” should be taken with this one to torm a basis for cal-
culation. -

CarcH.—At the eight fisheries near Northumberland large nambers of shad were taken; three
Lhundred wuas a common hanl ; some hanls ran from three to five thoosand. The Reckafeller fish-
ery, just below Danville (abont the year 1820), gave an anncal yiceld of from three to four thousand,
worth from 123 cents to 25 couts apiece. :

Mr. Fowler says that the fishery just above Berwick was onc of the most productive, and that
he has assisted there in catebing ¢ thousands upon thousands,” huat does not give the average an-

"naal yield ; he also says, thut at the Tuckahoe fishery ¢ many thonsands were canght night and

duay iu early spring;? and at the Webb and Boon fisheries the hauls were immense; at the latter
they ot s0 many at a hanl that they couldno’t dispose of them, and they were actually hauled on
Boon’s furm for manure.

At Hanlock’s fishery the annual catch must bave been about ten thousand.

At the Dutch fishery in orie night thirty-eight hundred were taken.

At the I'ish Island fishery, at a single haul, nearly ten thousand shad were taken.

Mr. Jenkins recollects of secing a haul at Monocacy Istand—just before the dam was put in—
of twenty-eight hundred.

Al Beovels Istund the catch was from twenty to sixty per nighi: at Falling Spring fifty to
three hundred per night; at Taylor's Island from two hundred to four hundred per night,

At Wyalusing the annual catch was between two and three thousand; and at Standing Stone
between three and four thousand.

The daily catch at the Terrytown fishery was ahout one hundred and fifty.

Major Fassett says that at the Sterling Island fishery “over two thonsand were caught in one
day in five hadls.”

1t is a plain deduoction from the above facts that the fisheries down the river were much more
valuable than those above. Above Monocacy we héar of ne eatch over twe thonsand, while below
that point they were muceh larger, and while from £300 to 8400 seems fo be the general annual
value above, we find the fishery at Hunlock’s, 12 miles below,; was worth from $1,000 to $1,200 per
annum. The shad farther up the river appear to have decreased in nnmbers yet to have incraased
m size, and that brings us to the next head,

S1z8.—The opinion seems to be general that the great size attained by the Susquehanns shad

was attributed to the long run up the fresh-water stream (carrying the ides of the survival of the

fittest); that they were of great size is beyond doubt; nearly every one who recollects them in-
siste on putting their weight at almost double that of the average Delaware shad of to-day.
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Mr. Van Kirk gives from 3 to 9 pounds ag the weight of the shad cavght ot the fisheries in
Northumberland and Montour Counties.

Mr. Fowler says he has asaisted in catching thousands weighing § and 9 pounds at the fish-
eries in Columbia County.

Mr, Harvey, speaking of the Luzerne County shad, says: “ Some used to weigh 8 and ¢
pounds, and I saw one weighed on a wager which turned the seales at 15 pounds”

Major Fassett, speaking of those caught in Wyoning County, sayvs: “The average weight
was § pounds, the largest 12 pounds.” *

Dr, Horton says of the shad eanght in Bradiord County, that Tie has secn themn weighing
pounds; ordinarily the weight was from 4 to 7 pounds.

Price.—The priee of shad varied, according to their size, from 4d. to 25 cents, depeoding of
course upon their scarcity or abundance, and as some of our correspendents remember the price
in years when it was high, and others in those when there was a great pleuty of tish, there arise
what appear to be conflicting statements in their letters. .

At the town meeting held at Wilkes-Barre, April 21, 1778, prices were scb on articles of sale,
inter alig, as follows: Winter-fed beef, per pound, 7d.; tobacco, per pound, 9d.; eggs, nier dozen,
8d.; shad apiece, 6d. At one time they brought but 4d. apiece. A buosbel of salt would at any
time bring a hundred shad.

A the time the dam was built they brougit from 10 to 12 eents. On the day of the big hantd
Mr. Harvey zays they sold for a cent apiece (Mr. Dana says 3 coppers).

Mr. Isaac 8. Osterhout remembers a Mr. Walter Green who gave twenty barrels of shad for
a good Durham cow.

Mr. Roberts says that jo exchanging for maple sugar one good shad was worth a pound ot
sugar; when sold for cash shad were worth 124 cents apiece.

Major Fassett says the market price of the shad was 86 per hundred.

1r. Borton says the shad, accordivg to size, were worsh from 10 to 25 cents.

Mr. Holleuback, in calculating the value of fisheries near Wyalusing, has put the value of
the shad at 10 cents apiece. In 1820 they were hald in Wilkes-Barre at $18.75 per bundred. Mr,
Fowler says they were worth 3 cents or 4 cents apiece.

COUNTRY SUPPLY AND TRADE.—Every family along the river having some means had its half
barrel, barrel, or more of shad salted away each season, and some smoked shad hanging in their
kitchen chimneys; not only those living immediately along the river were the benebciaries, but
the testimony shows that the country folk came from 50 miles away to get their winter supply,
camping aslong the river’s bank, and briuging, in payment, whatever they Lad of a marketable
natare, They eame from the New York State line, and from as far east as Easton, bringing maple
éugar and salt, and from as far west as Milton, bringing cider, whisky, and the two mixed together
as cider royal, aud from down the river, and away to the south towards Philadelphia, bringing
Ieather, iren, &e. _

Mr. Isaac S. Osterhont says when guite a boy (1822-23) he went with a neighbor to Salina,
N. Y., after salt, he taking shad and his neighbor whetstones, which they traded for salt. Thu
teams hauling grain to Easton bronght back salt; in good seasons the supply of this latter im-
portant item alwuys seems to have been short of the demand.

The shad, as far as we can learn, appear never to have gone up the West Branch in such
_quantities as they did np the North Branech, and the same may be said of the Delaware, or else
the fish were of inferior quality, for the dwellers from the banks of both of these streans came to

- Wyoming for their supply of shad.
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Mr. P. M., Ostervhont tells of a firm (Miller & McCord) Living at Tankbanneck whicl: did quoite
an extensive business in shad, sepding the cured omnes wp the river into New York State, and far
down the river.

Mr. Fowler says: “No farmer, or man with a family, was without his barrel, or barrels, of shad
the whole year round.  Besides furnishing food for the immediate inbabitants, people from Maban-
tango, Blue Mouutaing, awd, in faect, for 50 miles around, would bring salt in tight barrels, and trade
it for shad.”

Mr. ITarvey says: “Boats coming ap the river nsed to Lrivg leather, cider, whisky, cider
royal, salt, iron, &ec., and would iake back shad.”

Ornun riso— We do not find that any other decpr-sea fisk (with the exception of eels) ever
came np the river above Northuwberlund.  The # Oswego bass,” © Bousquelianna salmon,” “ Yellow
bass,” ¢ Seriped bass,” ¢ Snsquelanua bass™ spoken of by the ditferent correspondents appear to
be the same fish, which is also sometimes called the wall-eyed pike ; an exesllent fish introduced
juto the river many years ago from Oswego Lake; they are not now as plenty as formerly, though
within the puast few years they bawve been increasiug perceptibly. The other fish meniioned are
nothing bt the common river fish.

HETFTECT oF DAMS.—There 13 no question that the bailding of the dams necessary to feed the
canals pod & stop at once to shad fishing ; all our correspondents agree that after the Nanticolke
dam was finisled, in 1830, no shad were ever caught above it.  As to the effect of the dams ou the
shad fishing, the following extracts from Hazard’s Register are of interest:

1320, May 9, page 30L % Lewiston, Pa., May 2, It is stated that shad are caught in much
greater abundancee below the dam st North Island, in the Juniata, than has ever been kpown at
uny previons thine, It is supposed that tle dam in the Susquebanoa, immediately aliove the month
of the Juniata, bas the effect of directing their coarse up the Juniata. The dam at North Island
refards their passage fartler, and the consequence is that the people farther up the Juuiata are
deprived of the laxury of fresh shad, whieh o abundautly falls to the lot of their neighbors a few
mites lower down., But we muost be content with these little deprivations by the promise of the
immense advantages which are to acerue to the country from the canal.”

1830, May 8, page 304, The Sunbury Beacon of Monday the 26th of April, says: ¢ Not less
thau from 4,000 to 5,000 shad were caught on Baturday Jast within a quarter of a mile below the
dam. Upwards of 300 were taken by one dip-net, and several others averaged 268 and 300 each.
We understand that geveral hundred were ecaught with dip-nets yesterday.”

1831, May 14, page 318, From the Wyoming Herald: * Wilkes.Barre, May 8, 1831. While
the raftsmen complain of the Nanticoke dam, the boys find in it a source of amusement. The
bass wlich ascend at this season in great numbers, stopped by the dam, offered fine sport. In-
deed, hooks, half a dozen at a time without bait, are let down and suddenly drawn up often with
two or three bass hooked by the side.”

And on the same page, from the Susquehanna Demoerat: * A short time since great quanti-
ties of bass were cauglt in a small eddy formed in the river directly below the abutment of the
Nanticoke dam. The fish apparently lay there in schools, and by drawing hooks through the
eddy numbers were caught. On Tharsday and Friday last a namber of fine shad were eanght in
the same way. One man drew out 9 in one day, and sold them for 50 cents each, This is the
first instance within onr knowledge-of shad being canght with a hook. We mention the fact as
one altogether new, as well as to say to the dowu-river folks, our market has not been altogether
destitute of shad, thongh many a gentieman’s table hag” ' '
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We are informed that to-day the shad munage to get over the Columbian daw, only to be
received in wets spread for them at the head of the sluice-way by a pack of sconndrels, among
whowm, if we hear correctly, are parties connested with onr State fish commission; if it were not
for this we would have shad in small gaautities as far up as the next dam at all events. The
cutting off of this staple of food from tens of thousands of people in this section of conntry could
not but be a great Toss, and it has Deen guestioned if it was not greater than the benefits derived
from the great infernal improvementz, Some slight improvements i ibhe sluice-way of the lower
dams and u regnlar ladder-way in that of the Nanticoke dam, good protective lnws, well enforeed
{with a double-barreled shot-gnn for Celumbin dan), verlaln days set for fishing aloug the river,
and one goud stocking with young ghwd, wonld, we believe, sive us shad in fair quantities all the
way up the river,

‘We do not believe the espense would be very great, whercas the benefits would be incaleulable,
There is ne doubt that the experiment is well worth trying.

Lnzerne County will coptribute her share fowards the necessary improvements.

All of which is respectfully submitied.
HARRISBON WERENIOT,

Chatrmeaw of Committee.

WILEYS-BARRE, May 27, 1881.

PRESENT CONDITION OF THE FISHERIBS.

LIyiTe OF THE FISAERIES.~—The present limit of the npwird movement of shad in this viver
iz Columlin, gituated about 40 miles above tlde-water. The damn at thik place, abort 6 or 7 feet bigh,
constitutes an effectual barrier to the passage of the fish.  To this point shad still ascend in large
anawlers, from 36,000 to 40,000 being aunsuwdly taken at the diin or i its fmmediate vicinity,

Herring vow ascend tae Susquehannoa only as far as Bald Priar, a few miles above tide-water,
uor have we any information of their ever haviug pushed their migrations beyoud this peint.

SEINE-FISHING.—Rock and perch are taken inlarge numbers in haul-seines daring the spring
months, In suinmner and fall these fish are taken excinsively with giflneis and small drag-nets.

Catfish are taken in great quantities for the Philadelphia marvket, where, dressed, they com-
mand a price per pound not mach below that for pereh and rock.

The most important fishing industey on the Susquebanna is the gill-net fishing, thongh twenty
large haul-seines are operated at varions polunts, in what is termed the ¢ head of the bay,” the North-
east River, and in the SBusquehanna itself, a short distance above Havre de Graee. It conseqnence
of the pecnliar natural characteristics of the fisking grounds of this river, the lamling of the seines
is provided for by special constructions. In sowne places lurge floats are nsed on which to land
the seines. These are fally deseribed in the section relating to the apparatus used iy the capture
of fish. In other cases, instead of floats, a “ battery ” is built of logs; this is filled in with earth
and stones, and upon it the seine is landed. *

GILL-NET FISHING.—In the gill-net fisheries, which are irequently condueted ip very rough
water, boats larger amd far more seaworthy than those nsed on other rivers are here employed. A
complete outfit for a giller is one round-bottom boat, costing, when new, 8140; one scow with house
and reel, $40; and four or five 100-fathom nets, costivg about $25 each, making a total valac of
about $300. ' .

The following graphical description of the mode of fishing these nets is from the pon of the
late Professor Milner:

“The ¢gilling ground’ estends from Havre de Grace, Md., eastward and southward, to
the moath of the Chegter River. Between Havre de Grace aud Spesatie Island a shoal extends
with the navigable channel to the westward, and to the eastward an old partially filied up chan-
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nel known as Swa;;h. Near the center of the shoal a light honse has been built, called Battery
Light. When the shad have reached this point in the bay, they come up on the sheal in the night,
at slack water of ebb and flood of tide. From the Battery Light to head of the island is known to
be the center of their congregation, and a great strife for good berths prevails, go much so that
enterprising tishertnen will lie in their boats for half & day, anchored to the spot where they desire
to cast the nets after dark. These drift-nets are made of fine twine and entangle the fishes by the
gill-flaps as they swim against them. The cork-line floats at the sarface, and the lightly weighted
Jead line at low tide trails along the bottom. At euch end of the nets, which have ordinarily a
length of 300 yards, a Hoat is tied, upon which rides a lantern, Tbese lanterns are required to
distinguish the different nets as they arve cast along the sheal parallel to each other, ofter with
not more than 50 or 60 feet intervening,  They drift with the tide, and one Hoating too slowly or
spagged at the bottom becomes fouled with its neighbor as sooun as it is overtaken. It Is essen-
tial tlrat all are pat out simultaneously, or the dividing spaces soon become irregular, and many of
them too narrew, resulting in the nets becoming entangled witlh each other. A still nigiht on the
Lay, in the height of seasorn, is a pleasant experienco. The anchored boats, scarecly diseernible in
the dnsk, become deep shadowy masses at intervals or disappear in the darkness. Suddenly a
mufiied, quiet movement of oars is heard, and in guick sueccession lights appear on the water in a
long ling, and the rapid movement of # hundred pairs of ours is heard as they click in the rowlocks.
Each rower vies with his rival to ran out the 300 yards of net, Itis comrade in the stern rapidly
and skillfully throwing the corks and leads. Some impatient fellow usnally pulls up his anchor
silently, but the light on the water telegraphs the fact to the rest and he rarely gets half a dozen
strokes ahead. . One huudred Loats often pull abreast aeross the line of the sheal. The second
Lantern floating on the water announcea the net all out.

“Standing in the night on au elevated point of the island, with many hundred lights strewn
thickly over the wide expanse of water, the observer is impressed with the similarity of the view
above him and below, as if the stars overhead were reflected on the surface of the bay with double
brillizncy.

“The boatman either turns directly back and ¢ rnns the net,’ passing the cork line through the
hands, readily detecting the presence of fish, or he rows back to the starting pointy and it is run
from that end, the net all the time drifting with the tide, The shad, whenever found, are * ungilled’
and thrown iuto tlre hoat, and the net drops away again, ' )

“ The necessity for instantly going over the net relates to the presence of great quantities of
eels, which scon spoil the shod for the maritet or for the table. Sitting in my boat while the
oarsman wasguietly rowing behind a ¢ giller’ we wereattracted by a continual splashing in a net
near bry. We thought it to be a sturgeon rolling and entangling himself in the twine na they
sometimes do.  Heading the boat in the direction of the sound and coming near, it seemed af first
to be a nimber of ¢ Lerring? meshed in a gingmlarly close huddle, and in their struggles flashing
their white sides in the dim starlight. As we came wvearer I turned the lght of the lantern full
apon them and discovered a swarm of eels tearing and stripping the flesh from the bones of & shad
which had gilled itself near the cork line. Gathered in a writhing mass, with their heads centered
upon the fragment of the fish, we had before us the living model of g drowning Meduea. There
wags at least a bushel of them, greedily erowding each other, fastening their teeth in the flesh of
the shad, and by a quick, muscalar torsion snatehing pieces from the dying fish, It is not wboom-
mon to see & dozen heads of shad, each with a long, slender backbone attached, taken one after
the other cut of the net, when a fisherman has delayed a little too long. Six good eels have been
thrown into the boat by a dexterous jerk of the net where. & mutilated shad was hanging. 1 have
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seen four ecly fall ont of the albdominal cavity of a shiad, when no eels were visible, when (he fish
came over the gapnel.  They had devoured the viseera, which always seemws fo be the first portion
songht by them,

= The habit is to run the neb as soim as it is all out, and Lake the fish cut immediately, Lefore
they cau be injured by theeels,  The cols never meslo; they are too slippery to get cutangled.  Io
the shoal fishing, wken the woather bevomes warn, the ceel-ents] ax these are ealled, often ont-
numiber the marketable shad,  The fishermen salu dowt the Detier ones 1or iheir winrer foml®

“The net is run twice or three times and s then salien up. Litdle else than shad is taloen; adew
striped bass and a few suckers wre orcasionally fouml.  The captares, 1o each hoat with two nen,
muwnber from fwaier Daals’ o soveral hupdred shal

s AfLer thee tiret tide's fishing the boats anchor.  Often several tie fast to another anchored one,
aixd the men while away the hours to the next tide in gossip and yari spinming, or go to sleep in
the bottom of the boat. It often happens when anchored apart from the rest, they find themselves,
in the small kours of the morning, chilly and solitary in the middle of ile bay,

sfinetr and harmony is the erdinary glate of their commnnion, altbougl the strife for good
lertls sometimes arouses a dissension. An attempt to anticipate the line of boats fn Teying ot the
nets at too early a stage of the tide calls forth sadden and certain penalty.  Not ouly the boats ou
cacl: side, buf some of those from a distance, crowd around and unite their protests, and when these
are unavailing the offendor is hemmed in by {he beutmen, who, in a bulf jocose munner, yet with «
Ffully in carnest purpose, set their nets across the line of direction he has started in ‘sorronnding
Lim.”  If he is still obstinate eneoagh to persist or to attempt to enf the nots whickh are jn his way, a
melee ensues, and some stardy bontmain is apt to Delabor him into reasou with an oar, public
opinion favoring a certain amount of this kind of pnnishment,

¢ The boats used in the Lead of the bay are small, and the mutton-leg sails have no provision
for reefing. The foresail is much Iarger, and sail is shortened by unstepping the foremast aud put-
ting the mainsail in {i8 place. At the approach of & squall they burriedty pall in the nets and scat-
ter like a shoal of mullets when a porpoise appears among them, They get cougsht out ocoasionally,
and getting to the lee of the shoal or the island, they sometimes lic with the killoek out a1l day.”

I'YyEER AND POUND-NETS.—A large number of fykes are in vse from Havre de Grace to Co-
lumbiz in sumieer for the capture of pereh, rock, and eatfish, Tinder the Maryland law the nse
of pound-nets is prohibited, and their absence from the Susquehanna is a striking leature {6 one
accustomed to seeiny them in such general use in other parts of the bay.

STATISTIOS.—The history of the impoverishment of the Busquehanna fisheries is the samo as
for the Potomac,

The minimum of produaction was reached in 1878, from which time there has been a gradual
and steady increase. .

The Susquehanna River,

MNumber, Valice,
Mot omployed...cur ocarranna s aarna s L0E | cieanenns
et e iimmiaan s s amama 3,42 $07, 450
BOBRIA . . iinrmiicmmemmra i rnaaa Eu 44, 510
Products. )
Bhed ...... e remaame e ceecoponuds, o 51 19, beo w3, 705
Herriner . cemee-. - e TLARL IR 02, TiHt
Catfak .. ... . ..- .- LU 12
Porch and rock oLl s | 5, O

* Four poands; 36 baul-stines ; 303 gill-nets; 8.00¢ fykenets.
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7. MINOR TRIBUTARIES OF THE CHESAPEAKE BAY,

The minor tributaries, such as the Patuxzent, Chester, Choptank, Wicomico, Patapsco, and
thie numerous creeks which indent the shores of the Chesapealke, contribute no insiguificant portion
of the total prodnet of the Chesapeake area. We have nof, however, the data euabling ns to
specify the exact amonunts taken in each. Their anggregate is, however, included in the summaries
for Maryland and Virginia, given in another section of this report,

4—FISHERIES OF TIIE DELAWARE RIVER.
By MarsgaLn Mcl)oxaLD.
The present condition of the fisheries of Delaware Bay iz discussed on a preceding page of
this velwne under the head of Fislieries of Southern Ilelaware.
The following is a statistical saminary of the Delaware River fisheries in 1880, based apon
general estimates:

Bpecies, Pounda. Value.

AVEWIVER «vmiesimsnan cecncmnan. cas-ns| &1, 800,000 [ #26, M0
1T 1 P 1, Oad, 0 b, 540
BhOTZOOR - - ... .. e amaieaaaes ct 4350, g 22,500 |
Al otherapecion. ... ... ..o b 385, 50 46, 118 '
Total. .ov oo e 4, 205, 250 147, 116 i

o Fu addition, 864,700 pounds of slewives and 120,000 pounils of sturgeon were hﬂu‘h 'h& the sea-fishormos.
b Tuctudes 168,200 pounds of catflah, 15,000 pounds of perely, 100,00y pounds of siriped buss, 15300 ponnds of furtle, and 684,750 pontuls
of mixed fish,

The following facts coneerning the condition of the fsheries of Delaware River in 1837 are
compiled from an article by Dr, Samuel Howell, in the American Journal of Science and Arts,
Volanme XX XIL, 18357, page 134, entitled “ Notice of the Shad and Shad Fisberies of the Delaware?:

“ The shad usually make their first appearance in the Delaware about the middie of March.
Tu eariy seasons, wowever, they are oveasionatly taken in February.

“TIt is p singnlar faet that they are eanght within a few days as early above the rapids, 160
wiles from the ocean, as at the lowest flsheries ou the river; but, although their advance guard
wonld thus seem to meve on with snch celerity towards their place of destination, the main body
evidently pursue their course more deliborately, and it is obvions from the operation of the
suceessive fisheries that their progress upwards is slow, and that they do not move as fast as the
iide would carry them, even adwitting that they remain quiescent during the ebb, While they
work their way slowly against the ebb-tide, it wounld seem that they head abont and rather stem
e npward drift of the floed.  This is proved by the fact that the drift nets or gilling seines, which
catel them meshed on their Jower sides during their ebbh drift, have them entangled on the
oppusite side when drifting upwards with the flood tide, .

“While their general movemens is upwards, for their final destination seems to be the clear
shallow waters above the tide, their instinet instructs them to loiter by the way to employ their
appropriate food, with which the turbid fresh waters of the river seem te abound ; what t.hm food is
is conjectural. '

# They certainly are not a figsh of prey, and their alimentary canal on dissection (1184310568 noth-
ing but a greenish earthy slime, which is probably strained thmugh their fnnged throats #8 thﬁy
guok in the water,
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& We may fairly infer that their nntriment consists of the mmeilage or metrers held in solution
by the waters. That they find eongenial alimeut in these waters is obvious from the fuct thad
they inerease in fat and flavor the longer they remain in the rivers.

“Whether all the mayriads of shad which enter the Delaware smmuaally would proeeed to its
Lead-waters if unobstroacied is guite douliful

“There is some reason for believing (lat, ke sore of the wigrators Lirds, they retarn annually
to the parts of the river in which they were bred.  How clse are we in aceount for the marked
difference observed in the shad faken in the ditfeyent purts of the Delaware and its tributary
streams ! Those, for example, which are canght in the ereek are so small and so inferior in Baver
to those canglit high up the river as almost to form o distinet variety of fish.

“The Trenton shad, or those eaught at the fulls, have frow e inmmemeoriad been proverbial
for their superiority in qualiiy as well as size to those tuken in the waters helow,

“ It wonld scewn that these fish enter the Delaware in specessive fruns’ or ghoals, and the
experience of all observant fshermen goes to prove that these ruus make their appearance in
ordinary seasens ai definite periads,  For example; there is a seattering ran from the middle ol
Marcl to the middle of April, These are for the most part small in size spd not remarkaeble for
flavor.

“#From this period to the 25th of April oceurs the great run, and this is felt at each anccessive
fishery for nearly u week if no storm ocears to drive thew into deep water, for it ix o faet well
ascertained that while in pleasant weather these fish swim near the surface, yet the moment
cold easterly wind commences blowing they sink 56 near the bottom that the deepest nefs will
sweep over lheir usnal groands in vain. This run generally eoutinues nntil the beginning of May,
after which period the suecessive shoals which enter the river are small and seattered antil the
termination of the season, which is usually abont the 2h of June, though by an existing legisla-
tive restriction it [the fisldng 7} is limited to the st of that month in the lower waters of the river
and to the 10th in the npper.

“The distinetness of these different runs is proved by the appearanee of the fish, by their
quality, and by the state of roo in the female, those of the late rans being for the most part less
forward than those of the great run in April,

“The final cause of thefr anunal visit is donbtless to seck o suitable pluce for thie deposit of
their eggs, which probably require a femperatuse higher than (hat of the ocean fur their rde-
velopment, and a safe and appropriate nursery for their young during the early period of their
existence, when they are of all otliers the most deliente.

“ After havivg spawned the old fish soun disappear. They are occasionally canght, indeed,
in the nets, but they are thin and werthless, und, fromn their attebuated condition, are ealled by
the fishermmen * racers.” ’

“The young fish remain in the river until townrds antomn, by which time they bave attai ned
the size of small herrings, when they in their turn disappear, They are canght in Iumeuse nily-
bers in the weirs and racks and baskets whivh are constructed jn the shallow waters above the

falls for the purpose ef taking the common river fish, and they ave ko tender as to be destroyed
by the least violence. These confrivances, so destructive to the youug fish, have consequently
become objects of legislative prohibition.

“Phe destination of theae fish after they quit the fresh water is unknown., I have never yet
met with an anthentic aecount of their being caught or even observed at sea, nor have nalnrulists
attempted to trace their rountc through the ovegu, as in the case of the herrings,
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¢ Their term ef life cannot be ascertained, Lbat it is fair to infer that they attain their growth in
a year, from the size to which the young attain during their sbort sojourn iu our waters, as well
as from the general aniformity of size observed in cach of several runs.
“Their average weight may be about 7 pounds, but individuals are oceastonally canght which
weigh as high as 12 and eveu 13 ponnds. ‘
¢ The pumbers of shad taken in the Delaware vary in different seasons, Terhaps it wounld not
he far from the truth to estipate them at 30,000 at cuch shore il'-].l(‘l\ Formerly, when fisheries
were fewer, the number fur exeeeded this amonnt,
“1 have no data by which to estimzate the number caught by the gilling-seines, but from the
rapid multiplication of these destrnetive eontrivances it must be i'c:ry great.
“TPhe agpregate amount taken annually by the shorve-seines and the drift-nets is probably not
fur short of 1,500,000, which, af $7 per 100, would be worth npwards of $100,000.
“The pi'incipal market is Philadelphia, bt immense nuwbers are vended at the fisheries, to
which people flock from all quarters in wagons and boats.
4The writer has known slxfy and seventy wagons supplied in o day {eseh, perhaps, taking ag
least 100) at the Faney Hill fisheries, 6 miles below Philadelpbin, The great mass ave salted like
mackerel, and chiefly for domestic nse. In the frosh state they arve, in the height of their season,
one of the most delicious of any of the finny race, and decidedly the best mode of eooking is that
called ¢ phanking,” which econsista in nailing the fish to a elean oaken plank, previoosly beated,
and setting it before a brisk fire. I3y this method the juices of the fish are all preserved.,
“They are sometimes treated like hams, viz, by rabbing them with fiue palt, ssltpeter, and
molasses, and smoked for a few days, and in this way are very superior to those cured with salt
. alone.
~—z -+~ #The usnal and most efficient methed of taking the shad is by means of seines. [The deseription
of the construction of the seine, the laying out, and hauling is similar to the meihods now in use,
and is not therefore reprodnced.] The regular shore-nets vary in length from 150 to D00 futhoms.
Formerly they were drawn in by manual labor alone. Of Iate years, however, eapstans have
Leen employed to aid in this laborions operation. .

¢4 The number of men required to manage a net varies from #fteen to twenty-five. The whole
nnarber employed as the Faney Hill fisheries, inclading foremen, clerk, marketimen, tide-walehers,
&e., is nearly one hundred. :

“ Besides the production of anch an amount, of bealthfnl and delicious food in quantity geperally
sufficient to supply the Btates of Penusylvania and New Jersey, the fisheries give profitable em-
ployment to & great number of men at a season when their services are not particnlarly required
in agricult-ﬁral Iabor, '

“The fisheries therefore constitute an important interest to the States berdering on the river
aud one that merits the fostering care of their respective legislatures.,

“The importance of this species of property was recoguized at an early period of our history,
when fisheries were comparatively few, and numerous salutary provisions were engcied from time
to time in relation to them, whose object was te perpetuate then- benefits and secure them to their
rightfol possessors.

“ Amongst others were those protectmg the ﬂsherles from unnecessary mt;ermptatm by vessels
and rafts, whieh are expressly required to avoid the seines while fishing, and pmh:blted nnder
severe penalties from anchoring within the fishing range of any of the fisherfes,

“RBat of late years the legislatures of these States have been so oecnpied \uth pohtacal
maneuvering aud management, that they seeur t0 have lost sight of many of Itshelbest m_iamts
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of their respective States, and amongst others of the fisherjes. Tor while they are compelled to
pay heavy taxes into the State treasury, in eomimon with ether real property, and are subjected to
several omerond restrictiong, which have been artfully imposed upon them apon the groand of
preserving the Dbreed of fish, they have Leen so far peglected biv their legal guardians that the
river has of late been virtually thrown open fo common right, aud 4 elass of outlaws—uien withont
a local hubitation or a pname—ure now cnjoving privileges and rights, without the shadow of
beneftt to the respective States, which Jaws and asages from time imwemorial had seeared to the
riparian proprietor.

“1 allude to the gill-net fishermen, who have literally taken forcible possession of the river
Delaware under tbe plea of its being a common highway, and have virtnally dispossessed the
lawful owners of the fisheries of property which they considered as secure and #s much their
own as their farms,

“The several rights of fishery had been the fruitful source of litigntion in this country from an
early period of its history, bhut it bad been s¢ long recognized by legiglative enactments and con-
firmed by the dceisions of the highest judicial tribunals that the question seemed to be finally and
incontrovertibly wettled. Tlis vight, toe, seemed to be effectually secured to the riparian pro.
prietor, by the circumstanes that it was necessary in order 1o its enjovment that a foothold should
be had on shore, whereon to manage the seine and secure its contents. This, of course, would
sabject any person who atfempted to eneroach on the fishing rights of another to an action of
trespass, and cousequenﬂy‘ operated as an effectual protection,

“#But the ingenuity of man, ever ready to evade restrictions that claslh with his interest, has
devised a mode of fishibg by which all connection with the shore is rendered unwvecessary, and
which, although proliibited by statatory enactments, be is able to practice in ntter Qisregard of
law or anthority. By thiz method the net is so coustructed as to enlarge or to ‘mesly,” as it is
technically said, and not to inclose the shad, as is the ease with the regular shore nets aiready
described.

“The seine used by these freabooters is formed with meshes so Iarge that fish are permitted to
pass their heads through, and on attempting to retreai they become entangled by the gills,

#The twine, too, of which the nets are made, is so fine that it is not perccived by the fisk unti!
his head is in the toil anl it is too late to escape. The nots are kept extended by means of a
amall boat at each end across the main channels, and thus extended they are permifted to drift
for miles until they have become loaded. when they are taken into the bouats, the fish secared, and
they are again stretched off in the river as before.

“These contrivances are hepce denominated drift-nets, or gilling-seines, and althkough pro-
hibited by law, yet 80 lame are its provisions that it is merally impossible to enforce it, except in
oases where the name of the offender can be obtained.

© %These marauders, therefore, emboldened by tho impunity with which they are enabled to
caxrry on their predatory operations, have increased to such an extent as already greatly to
depreciate the shore fisheies, and if not cheoked they must ere long render them worthless."”

SRo. ¥—42
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5—~THE FISHERIES OF THE HUDSON RIVER.

By MArsHALL-McDoNALD.

The sources of the Hudson are in the Adirondack Mountains. Its main tributary, the Mobawk,
rises in the talledand which forins the divide between the waters that flow into Lake Ontario on
the one side sud inte the Hudson River.on the other, and flows southeast; but, breaking through
Lhre Catskills, precipitates itself at Cohoes to the level of the river valley of the Hudson by falls
which are about 40 feet in height. These falls, while forming a magnificent water-power for the
waty factories along the river’s banks present an insuperable barrier to the ascent of fish. An
obstroction of this kind exista at Glens Falls, on the maia river. Indeed, all the tributavies are
characierized hy similar impediments, and thus may explain the fact that the Hndson is not, and,
a8 far ag we can learn from historical data, has never been a salmon river, and yet, strange to suy
the Connecticut River, similar in physical featares o the Hudsen, v olden times bad important
and productive salmon fisheries.

The sturgeon fisheries of the Hudson were formerly of great importance, but now are of com-
parative iasignificanee. The shad fisheries have. however, inaintained considerable tportanee,
anied in annual value are hardly inferior to those on the Albemarle, I’otomac, or Bnaquehanna.

As explanatory of the decrease of certaiv fisheries on many- rivers, it has been freguently
alleged that the same is due to such deleterious influences as the disturbance of the waters by pass-
ing steamers, the pollutmn by sewage, and the refuse of the paper, ealico, and other factories in
operatmn along their banks, Were these valid reasons for the decrease of the river fisheries, then
certainly would the fisheries of the Hadson be reduced to a minimumn. Biatisties, however, show
that on this river, in spite of all these sapposed haleful influences, the shad fisheries have tallen
off less than in any other river on the Atlantic seaboard. It is manifest, then, that in accounting
for the impaired shad fisheries of the Potowae and ofher rivers, wo must adduce sirguments more
tenable than the distarbance and pollution of the waters. In New York Harbor alone, which
is in an incessant state of turmoil, cansed by the thousands of vessels daily plowing its waters,
aver 250,000 shad are annually taken.

The shad appear first in the lower bay, between Sandy Heok and Fort Washington, abont
March 20. They are taken at the Narrows, below Fort Washingion, by gillers from Fort Lee,
Hastings, and other points on the river. These men come down to meet the shad, and fish as
long as their operations are profitahle, The duration of the fishing weason here is, however,
very short, as the shad soon commence their apward movement. From Jersey City to Fort
Yee fishing is carried on entirely by mesns of stake-nets, These are set in 40 to 80 feet of
water, Such deep fishing necessitates very expensive preliminaries. The stakes or poles are
cut from 60 to 80 feet long, and cost 87 to #10 apiece. They run ount in long rows from the
shore and are placed at intervals of 27 to 30 feet, often numbering thirty in a row. The nets
are biinch stretch mesh, and are made in squares of one hundred meshes. The nets are
lashed to poles, which are fastened to the stakes by rings and ropes. In setting these nets it
is necessary that the upper line should be 7 or 8 feet below the surface, 80 a8 to prevent being
torn by passing vessels. If the fish are running deep the nets must be lewamd an the poleS,
and vice verss. :
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The hoats employed in fishing these stal Lenets are anperior to those nsnally fonnd in attend-
ance apon shad nets.  They cost, according to Mr. John Ladiow, about 150 apicee. The fish are
tranaported fe the New York market Dy sloops and scliconers, being vessels of from 12 to 18
tons burden, aud costing from 8700 to 1,000 apicce.

Between Fort Yee amd Troy, as far as eoald e ascertained, drifi-ners are excelusively used,
with the exception of fonr haulseines, one of which isx operatil at Troy, and thiree in the
vicinity of Tivoli.

Shad are taken as high up the river us fhe dam ar Troy, about 40 miles helow Giens Falls,
Af that point, however, bhut fow are eaptured at the present tirne,  Fhis dam i the only artificial
obstruction on the river.

Stargeown tishing ou the Indson is, at the present day, of very secondary importance, and the
number of pouuds taken annually would not maieriadly inerease the agperegate river production,
No reliable data, however, were obfained, und therefore statistics of this fishery are not inclnded
if the summation for the river given below, The annual vatel of stargeon amounts probably
to several humdred thonsand ponnds. The fish are used for loeal consumption, or arve shipped to
Albany and New York, Wihen stirgeon isbing wasof great importance on this river Albany was
the ehief marg, and bence the name “Albany beell”  On the James River, Virginia, the meat of
this fish is kuown as “Clarles City hacon”

Tndonbtedly large quantities of rock, or striped bass, pereh, and other species are taken on
this river in the somner and thll fisheries. No reliable fignres were obtained, as the prodact of
these irregular fisheries is always sent to Wew York and no aceessible record kept of the quan-

tities received.
Bummation for Hudson fiver,
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* Thin inctudes coat of poles nwind in connection with (he atalke.net figherien,

6—THE CONNEOTICUT AND HOUSATONIC RIVERS AND MINOR
TRIBUTARIES OF LONG ISLAND SOUND.

By Maepsnarn McoDoONALD.
1. THE FISHERIES OF THE CONNECTICUT RIVER.

FORMER ABUNDANCE OF FISH—The Connecticut River rises in Lake Connecticut, in tbe
extreme northern part of New Hampshire, flows sonthward, forming the boundary line between
that State and Vermout, crosses the entire States ol Massachnsetts and Conngeticnt, and smpties
. into Long Tsland Sound. The tributaries of the Copneeticnt arve small, flowing down from
elevated regions, They arve all natural trout streams, ané@ those whieh have been preserved still

: afﬁ)rd 500‘1 sport to the angler. In early days salmon were caught in these streams. In one.
' _'especlany, the Fatmmgton. whm]t is Bl impurtant tribitary, ghad and salmon were abundant, but
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have disappeared since the erection of numerons dams along its course. At Bellow’s Falls the
Connectieut River descends abont (0 feet by precipitouns slopes. These falls, though effectnally
obstructing the further ascent of the shad, did pot prevent the upward passage of the salmon,
nmiany of which ascended above this point to suitable spawning ground. An interesting aecount
of these early fisheries is given in Judd's History of Hadley, Mass., which is here reproduced:

¢ Wheun the English establisbed themselves on the banks of the Connecticut there was in the
river and tribntary streams, in the proper seasons, a great abundance of shad, salmon, bass, and
other fish, such as the Indians had long used for food, The shad, which were very numerous,
were despised and rejected by a large portion of the Evglish for near one hundred years in the old
towns of Conneeticat, and for about seventy-five years in those Hampshire towns above the falls.
It was discreditable for those who had a competepey to eat shad; and it was disreputable to be
destitute of salt pork, and the eating of shad implies o deficieney of pork. The story which hasg
heen handed down that in former days the fishermen took (le salmon from the net and often
restored the shad to the stream is nof a fable, Poor families ate shad, and doubtless some thas
were not poor, and they were sometimes put in barrels for exportation. Conneeticut shad in
barrels were advertised in Boston in 1736, The first purchase of shad found in any account book
in those towns was made by Joseph Hawley, of Northampton, in 1733 ; be gave for thirty shad 1
penny each, which was not equal to balt a peuny in lawful money. Iibeuezer Hunt gave 13 pence
for shad in 1736, 2 pence for ‘goed fat shad’ in 1737, aud 2 and 3 pence in 1742 and 1743
Ebenezer Hunt bonght bass, suckers, pickerels, and commwon eels. No trout are mentioned. He
pays of shad in 1743, * shad ar: very good, whether one has pork or not.) These prices were all
less than a penny in lawful money.

“The early aettlers of Pelthamn bmlg_éht many shad. After-the specie currency in 1750 shad were
usually 1 penny each. Josiah Pierce, of Hadley, bought one hundred shad at a penny each in,
1762, ninety shad at a pepny in 1783, and shad at a peuny in 1764, 1763, and 1766. Oliver Bmith,
of Halley, gave a penny each for thirty shad in 1767. For forty years after 1733 the price did
not exceed a lawful penny. From 1773 to 1776 the price was 2 coppers each, or 1§ pence; from
1781 to 1784, from 2 to 3 coppers; in 1788, 24 and 3 pence; in 1796, 34 and 4 pence; and in 1797
and 1800, 4 pence half peony. The dams across the river and other impediments diminished the
nnmber of shad, and they gradually advanced in value to 6 pence; 9 pence, 1 shi 1hng, and higher
prices, and men ceased to boy shad to barrel for family use,

4 Field’s socount of the county of Mlddlesex, Conn,, 1819 (Middiletown, Haddam, &e.), says there
was such prejndice against shad and some other fish, because they were so generally nsed by the
Indians, or from some other cause, that little effort was made to take them for more thad a eentury
after the county was scttled. Within the memory of persons living (18G3) there was very little
demand for salmon, and as for shad it was disreputable to eat them. A story is told in Hadley of
a family in that place who were about to dine on shad when it was not repnta.hld to eat them,
hearing a knock at the door, the plaiter of shad was immediately hid under a bed. There is a.
minute in John Pynchon’s aceonnt book which shows that shad were not. slighted by all those who
were in good circumstances in the seventeenth centory. In 1083 he sold a fish-net and agreed to
receive for pay some shad packed for market, and ‘fifty shad for my family apend_i_ng-'_dt times.

« Shad-eating became reputable thirty yeats before the Revolution. Shad were canght plenti-
folly in many places in Conneetient before 1760, and were sold ut 1 pénny and 14 pénee_eéoh'-some
years later. They were carried away on horses. Some thousands of barrels of shad were put upin
Coonecticat for the iroops from 1778 to 1781. Shad never asosnded Bollows Falls at Walpols, nor
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could they ascend the falis of Chicopea River. Salmon passed up both. 1u 1739 Brookfield peti-
. tioned the peneral court for liberty to make a passage for shad through the bars of rocks neross
Chickopee River in Springfield, so that they might come up the river into the ponds. Spriugfield
opposed, and liberty was not granted,

¢ Salmon were used, but were sekiom noticed in records in the seventeenth censury, Salmon-
nets began to appear before 1700, and seme salmon were salted in casks by families before and
after 1700, They were reldom sold, and the price in Hartford, in 1700, was less than I penny per
pound. Fish were 80 plenty in the Connecticut and its branches that laws were not necessary to
regulate fishing for a leng time. There was alaw in Mussachusetts against erecting wears or
fish-dams in rivers without permission from the eourt of sessicns. FPetitions for liberty to erect
wears to cateh fish in the Hampshire streams began in 1728, and therc were several after 1760,
These wears were chiefly for the purpose of catching salmon.  In Nortbampton salmon were sold
from 1730 to 1740 at » price equal to 1 penny per peund, in lawful money, and some at 1§ pence.
The price iu 1742 was 1} penee, and from 17540 to 1775 it was commouly 2 pence per poand.
Josiah Pierce, of Hadley, bought salmon from 1762 fo 1765 at 2 peuve, and seme al 1s. 6d., old
tenor, or 22 pence. He boupht some years about 70 pounds of salmon,  Oliver Smith bought 27
pounds of salmon in 1773 at 2 pence, and Enos Smith 57 pounds in 1776 at 23 pence. The price
was from 2 to 3 pence from 1781 to 1787, 4 pence in 1794, and it advanced to 7 or 8 pence in 1798,
The first dam at South Hadley, about 1795, impeded the salmon, and the dam at Moutague was a
much greater obstruction, and salmon soen ceased to ascend the river. Few were eaught after
1800. Some of the prices of shad and salmon noted were retail barter prices,

“Thers were at least three [fishing places] in Hadley. One wus below the mouth of Mill
River, ou Forty Acre Meadow. A more important one was « little cast of the lower end of the
street, where the river flowed near the street. There was another in Hockanum Meadows. Op-
posite to the two last, Northampton men had Ashing places. (The Northampton and Hadley wen
were often near each other, and they bantered and joked abundantly, and sometimes played tricks
and eneroached upon each other, These things proceeded not from ill-nature, but from love of fan.}

‘« The late Elihu Warner remembered when forty salmon were caught in & day, near the lower
end of the street, abont 1773, the largest of whicl weighed between 30 2ud 40 poands.  (Mr. Pierce
and six others owned a seine in Hadley in 1766. The whole income of the seine for the fish season |
was £22 175, and the expenses were £14 125 10d., leaving for gain £8 4s. 2d. Shad were then
1 penuy each.)

“In South Hadley there was a noted fishing place near the mouth of Stony Broeok, and
another above Bachelor's Brook aguinst Coolds Hill, Many salmoen were taken at those places;
24 are said to lhave been c¢azught at one haul near Stony Brook, weighing from 6 or 8 1o 40
pounds. There were other fishing places in South Hadley above the falls.

#Phe falls of rivers were great fishing places in New England for the Indiaus and the English.
“The falls a,t". South Hadley, called Patucket by the Indizns, wore one of the most favorabie places
on the Connecticut for taking fish. Though there is no intimation in any old writing that the
Taodians resorted £o that place for fishing, and very litgle is found recorded which indicates that
" the Euglish frequented it for that purpose before 1740, yet it cannot be doubted that the Indians
ealight. fish there in early days and the English before 1700. (In 1685, when Northampbon and
'Springﬂ.eld gettled the line between them, west of the river, it was agreed that Northawpton might
‘eatéh fish at the lower falls, below the line. The fishery was then thouglht to be of some

- importance.)
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“ The following account of the fishery at the fulls, after the Reve'ntion, was derived from two
aged men in 184%, Joseph Ely, in Lis ninety-second year, and Justin Alvord, in his eighty-fifth year,
who had often canght fish af the fulls, and from others since 1348:

< Fishing generally began between April 15 apd May 1, very seldom as early as April 15, The
best fishing season was in May., Shad were caught in seines below the falls, and in 8coop-nets on
the falls. Boats were drawn to places on the roeky falls, tastened,; and filled with shad by scoop-
nets, then takeu ashore, emptied and refurned. A man in this mavner conld take from 2,000 to
5,000 shad in a day, and semetimes more with the aid of a boatman. These movements required
men of some dexterity. There were some large hauls of fish a$ the wharves below the falls. The
greatest haul known was 3,500, according to Eiy, and 3,300, according to Alvord. (One man, of
South Hadley, gives 3,000 as the Inrgest hanl., Ceanecticut archives contain an aecount of 3,000
shad taken at a hasl in the cove at Kust Haddamn before 1766, The nomber in these great
hauals is probably exaggerated.) It wasnotoften thai 1,500 oreven 1,200 shad were taken by one
sweep of the net. (Morse’s Geography, fifth cdition, says thore were as many as fourteen Ashing
wharves at the foot of the falls in 1801, and that they sometimes e-nglt 1,200 fish at one hanl;
it was reported that one company cleared $4,800 in ono season.)

“Sahnon were taken on the falls in dip-nets, nud below, in seines, with shad., Before their
day salmon had been taken at the foot of the fally, in places called pens.  Ely had never kuown
a salmon taken at the falls $that weighed over 30 pounds; sonte weighed 20, and many from 6 to
10 poands. They were always fow in nuomber compared with shad, The river seemed to be full
of shiad at times in some places, and in crossing it the oars often struek shad. Bly and Alvord,
like other old men, related that fishermen forterly took salmon from the net and let the shad go
into the river again, but not in their time, and that peopie in former days were ashamned to have
it known that they ate shad, owing, in part, to the disgrace of being withont pork. Alvord seld
thonsanda of shad after the Revoelution for 3 coppers each, and salvion were sold from 2 to 3 peoce
per pound. [t was much more difficalt to sell salmon than shad. Some bass were eanght with
hooks after shad time. Sturgeon were taken at the falls with spears. Lampreys, ealled lamprey-
eels, bad loog been plenty on the falis, and many were taken at night by hand by the aid of
sorch-lights, Some were eaten in a few towns in Old Hampshire, bat most were carried to Graaby,
Simsbury, and other towns in Connecticut. (Lampreys came above the falls in gro.t numbers,
angd entered the streams that run futo the Couneclicut, until the Holyoke dam was built in 1549,
They were very numerous in Fort River, iu Hadley, below Smith's Mills, and were capght by the
light of torches, sometimes several hundred in a night, Men waded into the streams and graspod
them with a mittened hand and placed them in a bag. Sometimes the lampreys in the night
erawled into and about tle flutter-wheet of the mill and into the throat of the gate in snch great
numbers that the wheel could not be turned in the merning until they were clecared away. In
Northampton Mill River, below the lower inills, lninpreys were caught in the same manner as
in Hadley, and in other ways. In a dark night men might be seen io the river, clasping now
and then with one band a sguirming lamprey, and holding in the other a birch-burk toreh, whiel
threw light on the river and on all objects ot its horders. Very few were covked in Northampton
and Hadley; many were given to hogs. Some were eumeyed to other towns in M%Sd(,blmﬁtts,
but most to Connecticut. None are now caught above Holy oke dam.) T '

¢ Shad seasons brought to the falls, on both sides of the nver. multitodes of people imm various
quarters, Some came from Berkshire County. All cameonh orses with bags to earry sha,d except
a very few who bad carts. Some, iutendiog to parchase two loads of shad, led & horse. For '
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some years there were only two licensed inn-keepers at the falls—Daniel Laml apd widow Mary
Pomeroy, but every hoose on both sides of the river was full of men, and some ladged in shelters
and out-houses. Horses filled the stables und wauy other places. 1t was estimated one day that
there were 1,500 horses on both sides of the river; this estimate is not reliable. A great number
of the men brought victuals with them; wany cooked shad, and others bought food at the houses.
Many were detained one day or longer, They indulged u plays and trials of ski}), Where there
were s¢ many meu, and ram was plenty, there was of conrse much uoise, bustle, and eonfusion, The
greater part were industrions farmers, and after leaving the falls they wound over the hills and
plaius with bags of shad, in every dircction. They were plainly dressed, aceording to their busi-
ness. There was another class at these gatheringg, composed ot the idle, the intemyperate, and the
dissipated. They came to drink and frolie, and some to buy sbad if their money held out. {There
were great gatherings at Amoskeng Falls, on the Merrimae, in the fishing seasou, more than a
century since. Iu 1742 Tev. Joseph Lecombe gave them a discourse, which was published. Jndg-
ing from the title, it must have suited tho merry-makerg). Many thonsands of shad are still taken
annnally at Sowth Hadley [alls, though none can ascend thoe river above Helyoke dam. Instead
of a penny each, which was paid one hundred years ago, men now pay at retail for shad brought
from these fualls and from Saybrook from 25 to 40 cents, and sometimes 50 conts.”*

TeE CHICOPEE RIvER.—The Chicopee, though one of the prineipal tributaries of the Cou.
nectient, reaches the level of that river by falls, which have always proved an insurmountable
barrier to the ascent of fisk, and has never, therefore, been a salmon stream.

EPFORTS TO INCREASE THE SUPPLY.—The fisheries of the Couuecticut have always been
important, although the annuwal production is steadily dimivishing, owing to the restrictions alluded
to and the consequently impaired spawning-grounds. The shad, salmon, and alewife have been
the species most eagerly songht after. The saimon-fishery is now practically extinet. New Hamp-
shire, Maasachusetts, and perhaps Connecticut, have, however, co-operated in fheir efforts to
restore this fishery by planting salmon fry in the sources of the river. As & resulf of these experi-
ments, some salmon have now retarned to the river, and specimens have been taken in gill-nets at
the mouth, at the first obstruction on the Farmington River, and at Holyoke Dam, near Hadley
Falls, on the main river. It is not probable that such measures will resolt in any permanent
restoration, since no suitable spawning-grounds are accessible to these lisl upon ikeir return from
the sea. It was hoped that the very costly fishway erected over the dam at Hadley Falls would
open 2 passageway for both shad and salwon into the Upper Connecticut, and in this way provide
for the permanent restoration of the salmon.fishery npder nafural conditions. There is no evi-
dence, however, that such results have been brought abont. Certainldy no shad have ascended it,
and no salmon, if their capture above that point is to serve as a criterion. This dam being the
only ebstruction of consequence, it would appear that the importance of the result to be looked for
wounld justify the States intereated in the fisheries of this river in mwaking a large expenditere of
money in order 10 gecure an open river.

At the present time the alewife-fisheries are imsignificant, although their numbers seem 1o
have been increasing since the enactment of & law prohibiting the placing of pound-nets in the river
a d fixing the minimum size for the mesh of haul-seines; the number of haul-seines fished has been
greatly diminished by the restrictions imposed.

* History of Hadley, Mase,, by Sylvester Judd, pp. 313 to ana.
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THE SHAD-FISHERY.—The shad-fisheries of the Connecticot are sl of great importance,
though the number annually captured on this river by no means eqnals that taken on any of the
other principal rivers of the Atlantic coast, from which latter, however, we would expect no larger
yvisld than from the Connecticnt River. .

The following tables, from the report for 187¢ of the Connecticut commissioners, giving
statistics showing the annual eateh of the fishery for a series of years at Griswold’s Pier, at Lyme,
and of the fishery formerly known as the Parsonage Pier, are interesting, as they show the material
diminution which has gradually taken place at these fisheries.

Griswold's Picr, Lyme.

T
Number |- | Nmber |} Number

Year. of i Year, i of i of

ahaul, | | shad, | shad,
1845 eeeeeees e 10,043 [! 1855 . b 10,185 \ 1860 1eeverieans ieren ] 8,874
A6, . e eiaevno..|  TOBSO| 18SB. ... .. _..... Y30, 000 )| 1861 | 4,445
PAT | 6,540 1BST L Coomanrlage 3,750
BT R T 1 %L | 1856 .o L 10,606 1 1863 | 230
1. SR 8 560 || 1850 ‘ 10,200 | 168 ooeo e, 1, b0

. —- I.

The books of this pier are lost from 1847 to 1851 ; also from 18561 to 1854,
For one or two years previous {0 1845 the average catch was 12,000 per year.
Mr. Griswold writes that for the last thiee years he lost mmoney, and was obliged to abandon
this fishery.
Fiahery Euown oz the Parvaonage Piar,

"n"umlm ;Hnnlber; Number i Nomber
Year. : of | Yoar. : of Year. of Tear | of
! _shaﬂ— | | shad. | sl | shad.
KTy SR Coauel | 1B booavee!|asde . ..o e 10,410 J| 1860 ceeu cienee e ‘ 2 045
IBIB werninriemeneet BOTI6 [ 1839 el 020 A 15" SR ... 17s B [ ¢ SOty [ [ - Y
TES. | R8T ARM ol Toum sl L] #B287 [ 1862 e B 440
FE T T ER: L L 1T S R, | emeriiade ... 4,257 5 AB6 .. e o eaas : 5,675
TEBLi.iiiaiiaia e | 9,088 3842l 230 1830 e a8 famee 0 BmL
P ) B 1 B LT BN € 2 o OO 3416 g | 10,148 P 1BEE L.l oL Y1, e
LI\ S BOTO | 1844 ... 10,028 0 1855 ...l B28G FI8B6........_..... SUNTORIRN- 3 1. .
TR oo ceeenonl| 14888 |85 o] g60en |l assE ..ol amede | 1ssT.o ] aE8
TEER. e, 28,376 | TG ... ... 2,798 11857 .. eiieeean B, 826 |; 1688 ccoanans o i 1,070
L B F O 7 1 e B ¥ " S RN B A L SO e B B
= AU s.osoi LT 12,468 | 1858 ... ieiaaeo. 7,846 F i
- 1 i

No account of the number of shad taken in the pounds is given, as no satisfactory information
concerning them could be obtained. - Tt is reported that on the 14ih of May, 1870, tha pounds
yielded from 300 o 1,100 shad each, which is probably above the average. :

In this connection also the following statement hy R. B. Chalker, of Saybmok, Conn.,
regarding the yearly catch of a pound-net, located 44 miles west of the mouth of the Oonneotwub
River, in the town of Westbrook, Oonn., furnishes additional! information of the ssme tenor :
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Cateh af a pound-net 0t mouth of Connecticul Kiver,

" } !
Year, ‘| 3}“;;23’? i Temnrka, '|
_____ e e ]
! 1850 i 5628 ‘].‘1I1<1'.I lnm{tlltin of ﬁm pon&illtwn.a hnut.
wr | g peed e o peod for which
1858 G, 11t ! H
Loassd | on om
Colmae | g o000
T B ST
[ 1882 ' 6,858 |
w62 10,70 |
I rses ( 12,265
Poaees L opaw0 |
- oases ] 20,584
| 1867 ¢ 12,500 |
+O3468 ! 1m oo !
1868 11,000
1 1870 ° 16,558 |
1871 %, 508 |
z N I Laws rmitied  fishin, llr.ﬂnwl
1873 | 7,48 | davs me?ch week, 5 b (
% 1874 X i
1875 i 20, 047 ;
J 1976 | 041 . !
&rr | ro, 65 | « !
| 1878 . 4,550 | 1B78. Nets destroved Vi jelMy fish. A
| 1650 ;16 175 goted TAR of sliad, L't ImposRible t
I X . o continue peutnl f.'lhh]l'l" aleir the Hth -
;1880 | X 0F5 i of Bay, for o ronsen Tatibed,
' i
Apgregate catch for the ton years from 1858 to 1885, ineluwive .. .. ... oLl eiereel..... 85,375
Average catch poraesson. ... ..., B L EETIECPERIEEDP 4 -4
A ggropate catch for the ten years from 1858 to 1875, incleatwe ... ... .. .. ... e 122,101
Average eatch perseasot ... ..., - T 1M 11
Aggregate catch for the five ymufroml&‘?ﬁtolssﬂ P 11
Averaga catch PoeT BOBSOTL .. oiiiaiee o iiiaaiimas rnee el cmiaaoos e e e 11,01

The above table shows the average increase of caich in pound-nets since their introduction
in place of hauling seines. The first pound-net set for shad in Westbrook was in the year 1849.

In the early shad fisheries of the Connecticat River haulseines were mainly employed.
This moide of fishing invelved a eonsiderable outlay of capital tor their equipment and vperation.
Gradually gill-nets sepplanted haul-seines, and, ob aceount of the unproductivencss of the lattes,
came into more general use. These again were supplanted to a great extent by the introduction
of ponpd-nets, which, as the law prohibited their being set in the river itself, occopied every
available position along the shores of the sound from the month of the river to a distance of some
6 or B niles west, Practically, however, these nets are in the river itself, being so placed as to
interoept the run of the shad. It is curigus to note that these pound-nets are exelusively set op
the west side of the mouth of the river; amd in response to inguiry as to why this was so, the
information was given that shad could not be taken in any large nummnbers on the east side of the
river’s mouth. Phig wonid indicate that the shad run ap the shore line from west to east, which
copclusion has led to the inferences that the fish enter Long Island Sound at its extreme western
end, snd also that the shad of the Connecticut, the Hnrdson, and, of course, of the minor streams
Iying between these two rivers, are detachments of the same schools of fish.
. - TaB ALEWIFE FISHERY.—The alewife fisheries are insignificant, and are operated only in
several coves along the river’s banks, the law prohibiting nets from being fished in the wain
. Btréam, Conspicunous among these fisheries is that conducted at Weathersfisld Uove, by Mr.
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Winthrop Buck, by whom a small haul-seine is employed. . Fhe following statistics of the fishery
at thig point will he interesting, as they serve to sbow the extent of equipment necessary to make
the operation profifable. The seine (nine-thread) is 76 fathoms long, and is hauled by windlass.
The ¢rew consists of four men. About one-twentjeth of the fish taken are conswined fresh, the
remainder being salted, and packed in barrels, each capable of holding five hundred fish, and
shipped to New York., The Lighest point at which alewives are taken on this river is at Windsor
Locks, and s} these fisheries lie between there and Middletown, The season commences about
the second week in April.  Tsn 1880, howéver, i was carlier than usual, the Tun beginning in the
last week of March.

STATISTICR OoF CONNECTICUT RIVER FISHEBIES IN 1880.—The following statistics of the
fisheries of the Connecticut River for 1880 have been prepared by Mr. I, 3. Chalker, of Saybrook,
who is extensively engaged not only in fishing but also in buying and marketing the product of
the river, and who is therefore eminently fitted to give exact data on this subject:

II_ :

{ Profuet.
Neais. Boata. : -
Yaloe of i
‘ Oan;In::;:r shore Shad. Alewivea,
I P ! .. PYOpOCTY.]
| Kutber. | Value. \ Number.| Value Pounds. Valoe. Barrels. | Value,
- - - i o - .j_ __.q,._._,._.!l J— e - lr [ —
Gillpet flabery - ... oe . ] 57| 27 14 8T RLEIS | 235,980 | 911,290 00 3. ...
Hanlseine fishery .. ... : g 6,450 | 137 611 2,344 $L306 176,254 | 8 811 20 2,700 | @18, 800
Fountnet GeReTY ..o ... . ’ 0 [ 29, 782 | 2 30 ‘ 4, 500 1, 600 703,136 | B5 I56 BU [.ooo i aioam oo
E L] 40,457 310 } 148 I[ 11,118 | 2,805 | 1,105,248 | 5,967 00 | 2,700 10, 800

The larger proportion of the shad product of the Connecticut River is sent to packers in
Lyme, Essex, and Saybrook, Theuce they are shipped in ice to various points, but chiefly to New
York City. There are 10,420,000 pounds of menhaden taken in the pounds. These are composted
for conversion into manure.

From the statistical returns made by the pound.-net flshermen, in response to a circalar
issued by the U. &, Fish Commission, has been selected that of Mr. S. A. Chalker, who operated a
gingle pound at Cornfield Point, in Loug Island SBound, and 5 miles west of the moath of the Con-
necticut. These figures represent a fair average of the necessary pound-net equipment, of the
product of the fishery, and of the eost of operating the same during one season,

Nomber, | Pounds. | Valae,
Men employed ..o ool .3 [ORSRI [ETTRPR—
Ponnd-nets ... . cuvniaeaa.. 1 feanerveann $i0% 00
Beata ... ... . ... .3 S 75 0a
Cepital Invested ........___ .. ... feveeacaoas 407 ¥0 |
FProduef.
Bhad:
Bedd Iresh on BRRED L. | Ll el 632 BT 82
Bhipped inlea -.......... 22,036 | 1,870 16
Bulted ... il 2t 80

2. THE HOUSATONIC RIVER.

1

Formerly valuable fisheries for the capture of both shad and salmon were operated on this
river, Those for the latter, howover, no longer exist, the species having DLeen extermivated by
the erection of dams, and the upward movement of shad is now limited to s reach of about 30
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miles of water extending from the wonth of the viver o the dam at Devhy,  Within these limits
11 haal-seines are fished. The following statistics show the extent of the fizsheries of this river in
1880

Hani-seines :
NI | i e e e e e ee rem e e 11
Valne .o i e i e iaen el e, BLEDO
Numb(‘rofmentmplnu‘d e e e e . . 47
Boats :
3 4 O 11
W . e i e e e e e e e 220
PRODUCTS
Shad:
POmadB . L e e o e et e e e e e el oa.. SO0
B L T &1, 450
Migcellanecus fish ¢
Poonde. ..., o . e e e e e e 165, 00
L e ee .. BR_BIN

3. MINOR TRIBUTARIES O} LONG ISLAND SOUND.

‘While some ghad and a congideralde nmber of alewives are takeu in all these streams, it is
not possible to present accurale statistics of tiie catch for each. o the general sammary of the
fisheries of Massachusetts and Long Island Sound, however, are incinded these fignres, those
for Massachussetts being included in the sfatisties of tLo Massacbusetts fisberies given by Mr. A.
Howard Clark in another section of this report.

7--THE RIVERS O MASSACHUSETTS* AND NEW HAMPSHIRE.
. THE TAUNTON AND QOLES RIVERS.

By W. A. WiLcox.

The rhad and alewife fisheries of the Tannton River are carried ou by 195 men, wio use 29
boats, 15 seines, and 1 weir, worth, with their fixtures, about #7,500. The eateh in 1879 was
1,718,000 alewives, equal to about 4,000 barrels, and 6,615 shad, weighing 21,498 pounds. The
value of these products was $12,090. A portien of the alewives were gold fresh, the Test pickled
or smoked. The shad were sold fresh in Boston and other markets.

In Cole’s River, in the town of Swansea, 4 miles west of Fall River, at the northern emt of
Mount Hope Bay, there is a small fishing station. The worthern and northwestern ends of the
bay are valuable for their scallep and clam beds, which extend from Kickamuit River on the West
to Taunton River on the east, a distance of 5 miles.

* In the Counecticut River at Hadley, Mass., discussed in the pmce:'i]mr ch a];ter, there are :mmmlir capturul ahoui.
3,000 abad, The wial catch of pound-neis, seines, andd gill-nots set it the Taanton, Merrimac, and other rivers, s
slong the shores of the State, during the year 1852 ia reported by the State Cowmissioners of Inlanud Fisheries to have
been as follows (in nuipbers): Bhad, 44,734 sea herrinyg, 1,512,060 : slowives, 4 46,280 ; menhaden, 8,785 ; mackerel,
3,876,599 ; Spanivh mackerel, 397 ; bimefish, 326,474 ; stelped Laws, 5,929 scap, 2,000,526 ; snueteague, 71,471; tautog,
46,757 ; flounders and ﬂatﬂsh 148,330 eels, 7,044
. * Inthe Mystic River, nesr Boston, in the Chebaceo and Essex Rivers, aod in scie other stresms of the Btate, ale-

" wives were formerly taken in abundance, but these fisheries ara now of very little importance.
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Eels are plenty in this river, and are taken in a conieal basket-work trap, 2 feet long. The
catch is sent to New York. A few fyke-nets are used in the winter, and the catch of flonnders is
usedl at and near heme.

The fisheries of Cole’s River in 1879 gave smployment to 19 men. Thae capital, invested in 6
small sail-boats, £0 scallop dredges, aud 100 dories, amounted to #960. The products, worth 85,332,
included 19,200 pounds of ecls, and 3,000 pounds of founders.

2. BUZZARDS BAY AND ITS TRIBUTARIES,
By W, A, WiLcox.

The Acushnet, Mattapoisett, and Wareham Rivers, and the minor tributaries of Buzzard's
Bay, have always abounded in alewives, eels, and other river speeies, while the bay itself haa been
an important fishing ground for menhaden, tautog, oysters, and scallops. About thirty pound.
nets are set at various points near the head of the bay. They are worth from £400 to $500 each,
their principal catch being menhaden, alewives, tautog, scup, squeteague, bluefish, and eels. A
number of unregistered sail-boats, owned at Fairhaven aud New Bedford, fish from June 1 to No-
vember 1 with hand-lines in the Acushnet River and in the bay, their catch being chiefly tantog,
eels, and seup. The oyster and scallop fishieries are diseussed in another chapter.

THE AcUsHNET RIVER.—This river iz really an arm of Buzzard’s Bay for the three miles
from its mouth along the Fairhaven and New Bedford frouts. Above New Ledford it decreases
in size to a small stream, no larger than a brook, and takes its rise near the south shores of Long
Pond and Aquitticaset Pond, in the town of Middleborongh, 10 miles distant. There are seversl
islands in the stream ; the largest is named Palmer, and is at the entrance to the harbor. The
pext 1 the nurth are Crow, Pope's, and Fish, This last is nnited to the long draw-bridge connect-
ing Fairhaven and New Bedford. Several other smaller islands, not hamed, add to the beauty of
the river scenery, ' :

Although the bay and river have always been noted as having an sbundance and great
variety of scale and shell fish, and the flats and near shores for miles have long been known to
abovnd with guabaugs and clams, notil lately there appears to have been but litile attention paid
to them, except in a small way for home use. Within the past twenty years, as the whale fishery
has declined, more atteniion has been paid to the abundance of fish near home. '

Eels are abundant in the Acoshnet, and are mostly eanght in a box-trap of simple and cheap
construction. This is four fee$ long, 10 inches wide, with slatted sides. There is a bole in each
end 1 inches square. In the aperfure are placed two small wooden slats. The eels slide in with
ease, the slats opeuning as they glide in and immediately closing., The box is weighted with stones
and baited with clams. At Sconticut Neck within late years the business has steadily grown, the
catch being made with gill-nets, purse and shore seines. '

THE MATTAPOISETT RIviER.-—Alewives are taken in the Mattapoisett River. Omne weir is
lovaird 4 miles frow the viver’s month, and two wore 3t Dochester, & wiles beyond. Tor the
past 10 years the catch bas averaged 900 barrels a year. The catch of 1880, the smallest :for
twenty years, was 500 barreils, taken at the lower station, and 200 at the upper. The greater por-
ticn of them are sold fresh throngh the neighboring towns. A local law fixes the ‘price for a
limited supply to the citizens of Mattapoisett, Marion, and Rochester, at 25 cents for a hundred
fish, At the northeast entrance to the harbor, on Pine Island, are two weirs. ‘These are fished
by four men for six months in the year. At the fishing stations of Mattapoisett, Pine Island, and o
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ERochester, in 1880, eleven men were employed for a part of the year. The capital invested in
apparatns was 2,130, The eatch, valned at $2,275, inclnded 1,000 barrels of alewives and menlha-
den, 2,000 lobsters, 1,000 squeteague, 8,000 tantog, 9,000 seup, HHE Bluefish, and 25 Spanish mackerel,

WAREHAM AND HALF-WAY-#OND RIVERS.—AF Agawam station, iu Fast Wareham, 3 miles
inland from the northern end of Buzzard’s Day, is Half-way pond River. This empties into the
Waroham River, and the latter into the bay. Large lLodies of alewives annually pass from the
bay up these rivers to spawn, a considcrable nameber Leing raken at East Wareham. The State
law determines the time when they may be taken; this period is between April 1 and June 1.
The exact time when they may be caught, the price at which they may be sold to eitizens, and
other regulations are left to a committee of three from each of the towns of Wareham and Dly-
moutb, This committee pells the exclasive privilege of the catcl at auction, and $400 to $500 a
season i8 generally realized by the sale. The price which the citizens must pay is fixed by the
committee at 16 cents a hundred fish, or 61 cents g barrel; one barrel is allowed to each inkabitant
who may desire it. No fish may be s0ld to any exeept eizens for the space of two hours after the
fish are caught, but after that time they may be so0ld to any person at snch price as can be agreed
upon. Provision is made that citizens shall always be able to obtain a limited sapply af the price
already mentioned, namely, 16 eents a hundred. The bulk of the catel is sold by peddlers through
the neighboring towns. At tho present time the catel is not more than two-thirds as large as it
was a number of years ago. In 1880 the fisheries of tlis place gave employment to six men for 2
months. The catch was 700 buarrels of alewives, worth $1,050.

THE ALEWIFE FISEERIES OF WAREHAM 1X 1815.—The following statement of the condition
of the alewife fsheries of Warehnm, Plymouth County, Massachusetts, in 1815, is quoted from
the Collections of the Massachusetts Ilistorieal Society, Vol. 1V, 2d series:

“Of the alewifs, there are evidently two kinds, not only in size but bhabit, which annually
visit the brooks passing to the sea at Wareham., 7The larger, which set in some days earlier, inva-
1iably seek ihe Wewcantic sources, Tlhese, it iz said, are preferred for the prescnt nse, perhapa
because they are earliest, The second, less in size, und usnaily ealled ¢ black backs) vqually true
to instinet, as invariably seek the Agawaam, These are generally barrelled for exportution. In
the sea, at the outle$ of these streams, not far asunder, these fish must for weeks swim in eommon,
yeot each selects its own and peculdiar atream. Ience an opinion prevails ou the spot that these
fish seek the particular lake where they were spawned.

“ Another popuiar anecdote iz as follows : Alewives hiud ceased to visit a pond in Weymouth,
which they had formerly freguented. The muuicipal autborities took the usual measures, by
opening the sluice-ways in the spring at mill.dams, and also proeured live alewives from other
ponds, placing them in this, where they spawnel and seaght the sea, No alewives, howover, ap-
peared here nntil the third year; hence three years has been assumed by some as the period of
growth of this fish,

The popular opinions at cither place may or may not agree with the laws of the natural
history of migratory fish. The young ulewives we have noticed to descend about the 20th of June
" and before, continuing so to do some time, when they are about 2 inches long, their fall growih
being from 1% to 15 inches. We have imbibed an opinion that this fish attains ity size in a
~ year; but if asked for proof, we cannot prodace it. These fiah, it is said, do not vigit our brooks
in spech nambers ss in former days. The complaint is of old date. Thas, in 1753, Douglass
remarks on migratory fishes : ¢ The people living npon the banks of Merrimack observe that sev-
' -eTal species of fish, sachas sulmon, shad,and alewives, are notso plenty in their seasonsas formerly ;
pexhaps from disturbance, or some other disgust, as it happens with herrings in the several friths
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of Beotland.!  Again, speaking of herrizgs, ho says: * They seem to be variable or whimsical as to
their ground.? [t is a fact, too, that where they most abound, on the voast of Norway and Swedeu
their ceeasional disappearance is a subject of remark, also of early date, in a comparative view.
¢ Previous to the year 1752 the herringe had entirely disappearced seventy-two years on the coast
of Sweden; and yet, in 1782, 130,000 Diirels were cured by salt at the mouth of the Gothela, near
Gottenburg.”— Studies of Nature,

#The herring is essentially different from the alewife in size (inuch smaller) and in habit, It
continues, we Dbelieve, in the open sea, aud does not seek pond heads. Attempis are sometimes
made, by artificinl ents, to induce them to visit ponds which Ll not hefore a nutural owtlet. These
little cuts, lowing in the morning beeome intermitient at noow,as the spring and suunner advances.
Evaporation, therefore, wlhich is very great from the surface of the pond should probably be
conaidered in the experiment, making the eanal az low as the midsommer level of the pond, other-
wise it may be that the fish perish in the passage. This may, in other respeats, have its inecon-
veniences at seasons when the ponds are full.

“The town of Plymouath for a series of years anwually voted from 1000 to §0G and 200
barrels of alewives to be taken at all their brooks in former years.

“In the year 1730 the inlabitants were arderved not to take more than 4 barrels each; »
large ndividral supply, indeed, compared with the present perlod (1815}, when it is difficult for an
householder to obtain 200 alewives, seldom so many.

“In 1762, at o vendne, the snrplus appears to have been sold in 25 barrel lots, which sold ar
3y. 7d. and 4¢. the barrel. 11763 Plymonth and Wareham took 150 barrels at the Agawaam brook.*
Two hundred barrels was the naual vote, down to g modern date, perbaps 1776, Menhaden were
also taken in quantity at Wareham, and barelled tor exportation in former years. Apgawaam
appears to have been a name for several places where migratory lishes resorted. Thus at
Ipawich and Westfield River as well as this place.  Wood, in his ¢ New England Prospect,) writes
the word Igowam. At the scasop of fishing the wlole popalation of the conntry was, doubtless,
in motion, resorting to these places. Hence we incling to the opinior that this expression became
in seversl places a fixed and permapent name, and was in some way fypical of it. We think
¢ abundance of food? is understood.”

3.—~THE ALEWIFE FISHERY OF CAPE COD.

By FREDERICKE W. TRUE.

THE ALEWIFE sreraMs.—The alewife fishery has been prosecuted by the people of South
eastern Massachitsetts from the earliest colonnial days. The regularity with which the alewives
visited the eoast, and the abaudance of the supply, soon caused themw to rely upon the products of
the fishery for sustenance to a eonsiderable degree, especially in those years when other fisheries
suttered decline. The statute-books of the Commonwealth contain many laws and regulations
relating to the alewife fishery, whose object is ity extension or preservation.

The tishery proper consists in the capture of alewives while aseending the streamad to Spawn,
bt large quantities are also taken in the weirs and pounds which are in use at many points along
the coast, and likewise in gill-uets and seines. : _ .

The interior and higher portions of the territory of Cape Cod st Martha’s Vinej'drd aTe
dott{u] with nnmerons fresh-water ponds, from which small streams ran down to the sea. In

. Pl\mouth ref,s,ms " ﬂshmg' privilage in this hronk vuriun Wareham. The aiemvee, WO Ao told were mom
numarons in H15 than for some years, . '
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spring large scheols of alewives rnn up these streams and pass inio the ponds above o spawn,
and it is at this time that the fishery takes place. The fish are taken either while passing up the
stream, or while in the pond, bat the former is the more nsual method. Wheuv it is observed thad
the schools are in motion u piece of fine-mesh net is stretelied aeross the strean, which in many
instanees i not more than 2 or 3 feet wide, and when a sufficicut nomber of ulewives lLave
crowided against it dip-nets are bronght into use and the fish are transferrcd to barrels or other
receptacles.  Un the banks of some of the more profitable streams small fish-houses have becn
erected, and the portion of the bed of the stream adjocent encased in bhoards, forming « narrow
shzice-way.

I the rivers whose width may be inany rods, the fislery is proseented Ly means of seines,
strongly made, aml having rather Aue meshes.  These are hauled at certain hours, day Dy day,
untii the scheols cease to come, or the supply obtained is sufficient. The swount taken by these
means is, of coarse, greater than that obfained in the small streams,

It sometimes ocenrs that the stream, instead of lowing from a single poud, i=sues from a ¢hain
of ponds lying near cach other, and elosely eonneeted.  Oecasionally the nnmber ix obly rwo, as,
for example, at the head of Bass River; but sometimes it swells to seven or eight, ax is the case st
the head of the Wellfleet nlewife stream. Under these circumstances it is ganal te fish io one of
the Iower ponds rather than in the stream itself, This iz done notaldy at Bass Itiver, where the
fishery is prosecnted in the seeond or lower pond. The method here employed iz naturaily that
of seining. The seines nsed vary in length and depth according to the dimensions of the ponds,
Those employed in Bass River are 100 or 175 yards loug, with meshes 2 inehes in diameter,

Laws AND BEGULATIONS, —The laws aud limitations by whieh the fishery v the numerons
public streams is regulated, vary somewlat in different towns. One rule, Lowever, apparently
holds good for all, namely, that the citizens of the town through which any given alewife stream
flows shatl have the privilege of obtaining a certain quantity of fish gratis, or at 4 vominal priee.
The arrangements at Sandwich, which may be regarded as tapical of ithose affecting all the
smaller fisheries on the cape aud the islands, are somewlat as follows: A “cateher” is elected by
the selectmen, whose daty it is to catch the fish, and who receives in compensation the smail
amount paid by the citizens. Each citizen of Sandwich is allowed to huy one barrel of alewives,
by paying from 33 to 70 cents, aceording as the supply is large or smasll. Those who are at the
river at a certain time in the morning draw lets for their turn in being served, and if the supply
comes to an end before all have been served those who are unfortunate evough to stand at the
end of the list are forced to go away withont receiving any fish. The fishery is prosecated only
for fonr days each week.

At West Brewster a committes of three mauages the affairs of the alewife fisbery, and the
citizens receive only one.cighth of 3 barrel eacn, for which they pay at the rate of 3 ceuts per
dozen fish,

The days on which the fishery may be carried on, and their nuinber, vary in different towns.
At West Brewster, until 1879, alewives were taken every day exeept Sunday, hut sines then onty
three days each week. At Wellfleet, too, the numnber of days is three, namely, Mon day, Wednesday,
and Friday. At Bass River and at Sandwiel, as already stated, fishing is allowed on four days
each week.

A namber of the more profitable fisheries are sold by the towns to private parties anpunally
at public auction, bat in wost cases with the agreement that a certain fixed guantity shall be sold
" to the citizens at a very low or nominal price. At Bass River each eitizen of Dennis and Yarmouth
may buy fonr hundred herring, at the rate of 40 eents per hundred, and at Wellfleet the lessees of
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the stream pledge themaselves to sell fish to citizens of the town at one-halt a cent apiece. Citizens
of Harwich may purchase fish st a low price at the stream, which flows between that town and
Dennig, every evening except Saturday, when the people of the latier town have the sele right.

PRIVATE FISHERIES.—In addition to the public streams there are a number of others, owned
and controlled by private parties. They are usﬁa.lly artificially formed, and connect ponds mear
the shore with the salt water. Soch an one was opened at Wagueit about sixteen years ago, and
wmore recently another at West De-nms. The fishery it these artificial brooks is quite as succesaful
as that in the natural streams, :

METHODS OF CAPTURE.—At SBouth Yarmouth a nummber of sweep-geines are employed execlu-
sively for alewives. In 1877 foar were used, but in 1878 only one. The men fish off Bass River,
but are testrained by law from approaching within one-half mile from its mouth, becanse they
would then affect the success of the fishery in thoe river, '

Large quantities of alewives, together with other species, are taken in the weirs and pounids,
espeelally those located on the south shore of Cape Cod and north shore of Martha’s Vineyard.
In the weirs'of Chatham, and in eertain others at Waquoit and Falmouth, in nse only in epring,
a very large provportion of the total cateh consisis of alewives, the remwainder being principally
menhaden and sea-herring., At Harwich and Falmonth a number of gill-nets are employed, in
which considerable nambers of alewives are taken, tegether with two other speeies, sea-herring
and menhaden. .

DISPOSITON OF OATCH.—The alewives taken in the streams are almost universally smoked or
salted, while those taken in weirs and pounds are generally sold fresh to fishing vessels, to be used
for hait, At Wellfleot they are salted and dried and sold in balk, and the saame 13 the case at
West Deanis.  About one-half the yield of the Bass River fisheries is pickled, and the remainder
smoked. Thera are three smoke-houses near the pond, together worth about $100. Prior to 1879
the alewives taken in the Centrevillie stream, in the town of Bairnstable, were all pickled, bat in
1879 a considerable portion was sold to fishing vessels, and a few were smoked. The “ecatcher” at
Sandwich usually smokes o fow fish and sells them to the citizens, Im Tisbury, oné-tenth of the
cabtol is reserved by the town and =sold to pay for keeping the atream free from weeds. This tenth
part of the eateh is annpally purchased by a certain dealer at Holmes Hole, who in turn sells the
fish to fishing vessels for bait. Af the Harwich River fisheries fonr men and five women are
employed in salting the alewives. '

VALUE OF FISHERIES.—The fisheries of Wellfleet and Harwich and Bass River, which are
leased at auction, bring different prices in different years, according to the competition among the
bidders, and the apparent prospect of a large or small catch, Harwich River fishery was leased
in the spring.of 1878 for five years, at’ the rate of $800 per year. The average price paid for the
Bass Biver lishery is 8700, but large quantities of white perch are taken in this stream, the value
of which is eonsiderable.

The price paid for alewives by fishing vesaels is abon$ 1 ceut apiece, and of sinoked alemvea
about the same.

The total quantity of alewives taken in Barnstable County in 1879 was 1,150,%5 pnnnds,
valaed ot $7,048.

4. FISHERIES OF THE MERRIMAC RIVER.

Of the two principal tribmtaries of the Merrimac, one—the western bmnah—rises in tha :
‘White Moantains and forms a jonction w:th the other—the eastern hranch, which flows from Take
Wmmpuseoge&-—-at the town of Plymouth. Prior to the erection of obstructions on the Merritnae -
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and its tributaries there was an abundant run of shad, salmon, and alewives into the river, which
furnished profitable fisheries to the inhabitants. Curicusly enough, at the junction of the two
rivers, the salmon and the shad separated, the former, entering the colder waters of the western
branch, penetrated as far np as its sonrees in the White Mountaing, while the vast schools of shad
and atewives turned inte the warmer waters of the eastern branch, which they ascemded eanel
spring for the purpose of spawning.

The fisheries of the Merrimac are at the preseat time insignificant, the entire product, accord-
ing to the reports of the Btate fish commission, being only 2,139 shad, 32,400 alewives, and 3
salmon. Subsequent to the erection of the Lawrence dam the ron of salmon into this stream was
entirely destroyed. Fuergetic efforts for the restoration of this fishery have, however, been made
by the New Hampshire and Massachusetts State commissioners, with some proapect of success.
The fish-way at Lawrence, over a dam some 27 feet high, has proved available for the ascent of
salmon, which, in small numbers, have passed up it each season since its erection, and have thus
been enabled to reach their spawning-gronnds. It is probabile that protective legislation in eonjunc-
tion with the measures above alluded to, and the erection of an efficient fish-way over the dams at
Lawrence, Lowell, and Amoskeag will finally result in the restoration of these valuable fisheries.

6. THE EXETER RIVER, NEW HAMPSHIRE.

During May and June ten weirs are employed in securing the alewives that come up the
Piscataqua into the Exeter River. The average vearly cateh is 2,500 barrels, but has fallen short
the past two yeara. In 1879 it was about 2,000 barrels, and was disposed of at Portsmouth. There
are forty men employed and 3,000 capital invested in the fisheries of those twe towns. The fish-
eries of the Piscataqua are discussed at the end of the next chapter,

8.—THE RIVER FISHERIES OF MAINE.
By C G. ATXINs.
1. GEOGRAPHICAL AND CLIMATIC RELATIONS.

The State of Maine, oceupying the extreme northeast corner of the United States, lies between
the parallels of 43° and 48¢ north Iatitude and the weridians of 67% and T1° 1¢ longitnde west
from Greenwich. Its climate is variable, the thermometer moving sometimes through forty
degrees of Fahrenheit's seale within twenty fonr hours, changes of wind occurring frequentiy
and seddenly, and the distribntion of rainfall throngd the year being frequently jrregular,

The mean annual temperature averages 42036 F. The mean of January, the coldest wmonth,
is 159,79, and of July, the warmest month, is 679.85. As extremes there oceur almost every year
msximums of over 90 avd minimums of — 15 to — 35°.

The precipitation at Orono® has averaged 43.6 inches annually, including the snowfall, which
had s mean annmal depth of 92.96 inches and constituted about 44 per cent. of the total precipi-
tation, Near the coast there is less snow and farther in the interior counsiderably more. The
distribution through the year (deduced from the mean of sixteen years)is pretty even, the dryest
__monih being June, with a mean of 3.06 inches, and the wettest, October, with & mean of 4.87

. ™ The generalizations of .a_ir, temperatare, and mainfall are drawn from observations iy Premident M. C. Fernald
" at the State Collage, Orono. This station in near the geographicsi center of the Sinte.
‘BEC, V—43
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inches, The fincirations of the same month from year to year are illustrated as an extreme case
by the record of Uectober, which shows a fall of 1,14 inches in 1874 and 9.57 inches in 1869. As
compared with other regions, it appears that Maine has a rainfall a little in excess of that of the
other Northern and Middle States, less than that of Oregon and the Gulf States, and greatly
exceeding that of Bugland, Fravce, or Germany, The evaporation has been estimated at 60 to 65
per cent. of the rainfall, and the remaining 35 or 40 per c¢ent. iz discharged thirough the rivers.

The area of woodland in Maine has probably changed but little sinve 1869, when Mr. Wells
estimated it at 21,200 square miles, or 67 per cent. of the entire surfuce of the State, of which
61 per cent., is primeval forest.* The latter lies in two principal bodies, whiel are also contignous,
the first by far the greater, cccupying the northwestern part of the State, and comprising the
norihern portions of Oxford, Franklin, Somerset, Pizcataquis, Penobsecot, and part of Arocosteok
Counties; the second in the southern part of the State, in Hancock and Washington Counties, and
extending at several points guite to the sea. The head waters of all the large rivers and many of
the small ones are in the wooded districts. These forests conrist largely of coniferous trees, spruce,
hemlock, pine, and arborvitme, They contribute in several ways to a consgtaney in the flow of the
rivers. The ground is carpeted with moss and leaves, whkich check the surface flow of water dur-
ing and after rains, and in the spring the trees shield the vast masses of snow covering the ground
from the son and winds, and canse it to melt gradually. The woodland streams are also free from
the mud and other pellations that are washed in from enltivated fields and draine of ¢ities and
villages, Amid these foresis, mereover, lie the natural breeding-grounds of the salmon, which are
donbtless safer there from pursuit than they would be in populons distriets.

The extreme head waters of the largest riveras, the Awndroseoggin, Kennebec, Penobscot, and
Saint John, are within 75 miles of each other along the western border of the State in the high-
lavds forming the water-shed hetween the Gulf of Maine and the Baint Lawrence River. From
this elevated region, of which the valleys are from 1,500 to 2,000 feet above the sea, and the
mountain peaks from 1,000 to 2,000 feet higher, streams radiate in all directions, those of Maine
flowing towards the northeast, east, southeast, and south.

A gecondary water-divide stretches across the State from west to east in la.tituda 46° 10/ and
separating the Penobscol from the Saint John basin, This i not eoincideut with the Appalachian
hills, which lie mosatly to the south. The elevations of this divide are from 1,500 feet in the west
to about 500 feet in the east. The surface of the State is thus divided into a northern slope of
7,500 square miles, and a southern slope 25,000 square miles. ‘The former has a gentle inclination
to the north and east, and is wholly drained into the SBaint John. The latter embraces that
portion drained by rivers emptying itto the Gulf of Maine within the limits of the State, and has
in the western portion s southeasterly snd in the eastern portion s southerly inclination, with
many local irregularities. The southern slope is for the most part accessible naturally to the
anadromons fishes, bui the greater part of the northern slope, about 5,000 sguare miles, is eut off
from the sea by the intervention of the impassable Grand Falls of the Saint Johr River, in
New Brunswick.

2. CHARACTERISTICS OF MAINE RIVERS.

Deorrvity.—The rivers of Maine are characterized i m the first pla.ce by a conaidamble yet
moderate desceni. The surface of the main slope rises very graduaﬁy from the sen to the head-
waters, and the river beds are sunk very little beneath the general plane, A fall of 1,085 feet in
140 miles, or 7.8 feet per mile, may be taken as representing. the mean declivity4 Some of the

* Wells, Water-power of Maina, page 24. : 1 Wells, Water-power of Maine.
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river beds in the western part have a slightly steeper incline, and some in the eastern a more
moderate one. The declivity is in general well distributed through the course of the river, but is
in nearly all cases greater at a distance from the gea, and its unifermity is much broken by the
oceurrence of abrupt falls and lakes. The fulls are not often precipitous or snfficient to prevent
the ascent of fish, though this sometimes ocours, as at Hiram on the S8aco, BEast Rumford on the
Androscoggin, and on several fributarics of the Kennebee,

Lag®s,—The great nnmber of lakes that dot the surface of the State forms a striking feature
in its tepography. On the published maps there are represented 1,620, varving in size from 100
acres to 120 square miles, and it is probable that several hmndred more above tho minimum in
size are unrepresented, Their depths are in no known case very great, bat few of them exceed
100 feet, and many with an area of several square miles have in no place s greater depth than
50 feet. Omne of the deepest i Luke Sebago, which has in one spot 410 feet of wuter. The
lakes exert o favorable influence on the rivers a8 homes of migratory fishes in various ways. They
serve as regnlators of volume, preserving from extreme low stages, and as clarifying basins in
which the sediment borne Dy the tributary sfrecams is deposited. They afford breeding grounds
for alewives and possibly retreats for salmon during the summer preceding and the winter follow-
ing their spawning season,

BrveEr BEDS.~The stopy character of most of the snil of Maine and the rapid flow of the
rivers combine to give the latter in general a clear hard bed of roek in sifw, or of howlders and
gravel, with, however, occasional stretches of muddy bottoms and banks.

It the western part of the Biate the lowland adjoining the rivers is often composed of sand,
which in that ease forms the banks and sometimes part of the river bed. As a whole these rivers
abound in the graveliy rapids to which salmon resort for spawning purposes.

PurITY OF WATER.—There is in the soil of the State comparatively liftle materia) that is
readily taken up and held long in suspension by the streams and rivers. The occasional turbidity
following o sudden and exceasive fall of rain in the disforested districts soon disappeuwrs through
the precipitation of the earth in suspension. The lakes also are immense clarifying basing, and
discharge waters of great purity. The waters are, in most cases, strongly tinged with brown from
peaty or earthen solutions, and the general color of the water, both of rivers aud lakes, wheu seen
in great depth, is an inky blackness, though when examined in a small receptacle, as in a goblet
or pail, they appear of crystal purity.

VoLUME.—Of the total rainfall it may be assumed that 65 per cent. is evaporated and the re-
maining 35 per cent. in discharged by the rivers into the ocean. This calls for a mean delivery of
67.44 cubic feet of water per minute {35,452,000 cubic feet per annum) for each square mile of area
drained. Applied to the Penobscot, this ratio indicates a mean discharge of 498,000 eubic feet per
minute,

The fluctuations in the volume of & river are governed by several circumstances, of which we
may mention, first, the irregularities of precipitation; second, the vartation of the evaporation with
the changes of weather and the season; third, the area of storage basing in the shape of lakes, and
the extent to which they are brought inte nuse. Many rivers of the second class have such exten-
give storage basins that the volume is very constant, the variations of level rarely exceediug 2 or3
feet. But on the Kennebec and Penobscot a variation of 8 feet within four mouths is not very
rére, and a difference of 6 or 7 feet between flood and drought is the rule. For instance,® on the

*Fhese data are farnished me by Mr. W. W. Feliows, engineer in charge of the water works, from persopal
_chasrvations, ' .
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flrst day of April, 1877, the Penobscof, stood 7.25 feet above the dam at Bangor; throagh April it
ranged from 7.25.t0 4.75 feet; through May from 4.8 feet to 1.9 feet; throngh June from 1.9 to 1.4 feet;
through July from 1.5 to .08; and in Aungnst it stood for & few days at the minimam of one-half
foot. On the 29th of the following November it had risen to 6.25 feet; in Decemberit fell from 5.9
to 1.5 feet; but through the whole of the following February (1878} it steod at 6 and 7 inches (.5
and .6 foot). The highest stage for the spring of 1878 (6.46 feet) was attained in April; the lowest
stage for the summer was 15 feet, in Angust; the lowest for the year was 6 inches, Cctober 1
{with flush boards on the dam}; and the‘higbest for the year was 9.2 feet, December 14. In 1879
the maximum (8.80 feet) was attained May 3, and during that month the water averaged higher
than in April; it was low (15 inches) July 17, and still lower (1.3 inches) October 19. In 1880 the
highest water was in May and the lowest between Avgust 17 and October 24, during all of which
time an extreme drought prevailed, the water standing just at the crest of the dam or an inch or
iwo above or below it. Tbus in foor years we have seen the water at its highest stages twice in
Agpril, once in May, and once in Deecember, and the loweai stages once in February and October
(the same year), once in October alone, once in August alone, and once extending from August to
Qctober. The data existing on the subject are seanty, and tbe best generalization to be made must
be founded partly on general observation, and would be as follows: The Penobscot is at its bigh-
est stages generally, but not invariably, in April or May; it is fairly full from March to July,
inclusive, and never cxperiences a drought during those months. The lowest stages oecar in
August and September, often extending into October. In the winter there is generally a depres-
sion, which in some instances reaches the stage of a drought. The discharge of the Penobscot has
been eatimated by an cxpert* at 117,000 cubic feet per minute in a severe summer drought, and at
5,760,000 cubic feet per minute in a heavy freshet.

WATER TEMPERATURE,—Ice from 15 to 24 inches thick covers all the fresh water during the
winter. On the lakes it forms about November 15 or 20, and melts out in April, commonly near
the close of the month, in the southern part of the State. In the more northerly or elevated lakes
it does not mwelt until May 10 or 16. The larger rivers, the Kennehee and Pencbacot, are closed to
pvavigation (at the ports of Gardner and Bangor, respectively) about four months or foar aid a half.
The melting of the snow in the spring produces a fiood which clears the rivers of ice in April two
or three weeks before the melting of the lake ice.

During the winter the temperature of the rivers is generally within one degree of the freezing
point, but after the breaking np of the ice it rises rapidly, and through the snummer generally
ranges from 60° to 70° or higher, in those parts above the influence of the sea.

TiDAL PARTS OF RIVERS.—The tidal portions of the Maine rivers are for the most part of
congiderable extent. In the Kennebec the rise and fall of the tide is felf as far as Augusta, 44
miles from the sea, and before the erection of a dam at that point it was perceptible some 10 miles
farther. In the Penobscot the influence of the tide extended originally to¢ Eddington, 30 miles
above the mouth of the river, or, including Penobscot Bay, 60 miles from the sea. In the other
rivers the tidal portiong are less extensive absolutely, and in many of them likewise relatively, to
the size of the river. The Androscoggin is not affected by the tide above Braunswick 25 miles,
and the Saco only te Biddeford; & miles fromn the ses. The actual penetration of the sea-water
is confined within narrow limits. On the Kennebec the water does not contain salt emough to
support & growth of marine algs above Bath, 12 miles from the sea, though in seasona of great

*H. F. Mills, C. 1., gnoted in Wells's Water-power of Maine, p. I105.
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dronght the water becomes brackish above Richmwond, 14 miles farther up, and the flood-tide is
strong enongh to reverse the currevt sowme 10 miles further still. Oy the Penobscot marine alge
are not found above Winterport, 18 miles below the natural head of the tide.

The brackisbh portions of a river have a lower temperature thau the fresl portions, varying
with the proportions of sea water present. The ocean water ou the coast of Maine has o lower
temperature than the {resh rivers all the summer season, from May to Outober, inclasive. When
the salt and fresh water meet they do vot immediately commingle, but the fresl water, being
lighter, flows ont ou the surface und tbe salt water sivks to the depths. On the flood tide a
ptrong infowing carrent of salt water exists at the Lottom often while the surfave eurveunt is still
flowing seaward, The salt water in the lower siratuw, exposed over ity eniive uppier surface to
the fresh water, slowly commingles with it and rises, to be replaced by the constantly renewed
flood from the sea.

* The most of the rivers empty into breoad estuaries before reaching the open sea. The mest
notable exampie is the Penobscot, whose estuary i3 30 wiles long and 20 wide at its month. The
mos$ votable exceptions are the Keunebee and the Saco, whose lower conrses are confined in
narrow channels quite to their entrance into the open seu.

The river fisheries are mainly carried on in the tidal portions, where stroug floed and cbb
currents alternate. Weir fishing is never attempted above the flow of the tide, and the wmost
comamon form of weir depends for its working upon the retreat of the tide, which leaves the fish
stranded upon a foor.

The tide averages about 11 feet rise aud fall, varying from 8% feet at Saco to 15 feeb at
Bastport.

ARTIFICIAL CONDITIONS.—The artificial aiterations in the condition of the rivers are very
considerable. They arise in part from the cultivation of the soil, but mainly from the erection of
dams and the throwing of refuse from the saw-mills into the water. The exposare of the bare
earth to the action of rains, ag in all caltivated fields, especially in hilly districts, residts in the
washing of great quauntities of s0il into tbe rivers, where it settles in all places not swept by strong
carrents, bnt more especially near the mouths of the rivers. From the first occupation of the
country*® until very recent times it has been the general custom to throw into the river all refuse
from the saw-mills, including no$ only sawdust but shavings, edgings, and in many cases even slabs.

* The alorignal population of Maine does pot appear te have heen at any time very denac. It bas been estimuted nt
37,000in 1615, but the date areexcesdingly meager and thix may be erroneons.  About thattimethey wers greatly reduced
by intertribal war, and still dore by a destructive pestilence, by which it is believed that whole tribes wero nently ex-
ternmnated. Between 1675 and 1758 they were involved in repeated destructive wags with the whites, by whiclh many
perished snd many more were driven to einigrate to Canada. By the close of the eighfeenth century but i few Tiindred
remained. The coast was muoh frequented by European fsheren at $he beginning of the seventeently contury, wip}
the first settlements were mers fishing stations, located &t points convenjent for the eaptare and coring of eod und
other marine species, The trads in furs carly attracted attention, and many posts were establinhied al ducessible poinds
en the coast and larger rivers, mainly with au eye to trade, After the fishermeL came the lnzabermen, atiracted by the
magnificent forests of {irnber which covered 1he whole land with the exception of the corn Helds of a (ew thousand
wborigines ; and after pll there came the white tillers of thosoil, Fhe earlier settleinents expericnced many vieissitudes;
soine of them were sbandoned sfier a few years existence, and wuny were swept out of cxistence hy their savage
foea ; bat there are some sottlements thai have been contin nonsly ocenpied fron ze early s date as G235, and wany
others that can claim almost 88 long an existence, with the excaption of a tempoTary suspensian in cOOBCQuETen of
Indisn hostilities. Yet 80 slow was the incrense In pupulation that in 1675 {just belore the heginning of the Indian
wara) there wero but 5,000 people in the whole Stule, there being af that time from 120000 to 0K in afl New
England, In 1675 s desolating Indian war broke out, and the pregress of asttlement was arrested fur ahout forty
years, Im 1735 the white population is estizaated to have been 8,000; in 1743 there were elaven towns and 12,000
‘people. Wars with the Jndiane finally closed in 176, and a year later fear of theiy renewal was sllayed by the cons
guest of Canade from Fravee. Jmmediately after {his Logan an cXtensive impmigration from }i‘:‘]ﬁﬁafhﬂst.“llﬂ. wlm.:h
eontinosd nninterraptedly for more than belf s ceviury, and Lrouglht tho pepulaticn from 24,000 in 1763 to 46,540 in
1760, 206,260 in 1920, wnd 299,465 in 1630, The pepulation in 1830 was 648,936,
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Some of these materiala were sufticiently water-soaked to sink at once to the bottom ; others floated
many miles, some of the coarser sorts even to the open sea; bnt Sooner or later all of the sawdust
and a great part of the other refuse sank to the bottom. The coarse and heavy portions resisted
the action of tlie currents much more than the sawdust alone eould have done, and the interstices
being {iiled with sawdust and muod, deposits wers tfius formed that after the lapse of years came
even to obstruct navigation.

The degree to which the fisheries are affected by this refuse is not easily determined. 8o long
48 it remains iu suspension it dees not sedm to deter fish from ascending a river, though swimming
thiekly in all the strata of the water from the surface to the bottom. Whaere it settles to the bot-
tom, however, it undoubtedly destroys all those animals that find their home in the sand and gravel
and mud of the nataral bottom, and to that extent deprives young fishes of their natural food. 1t
is not unlikely that this may have had much to do with the disappearance of shad and bass from
some localities.

Of a more serious character are the changes resulting from the erection of dams. Almost
every stream in the populated parts of the State large enough to torn a saw-mill has been thus
obsiracted at from one to a dozen points in its conrse. The dams were with searcely an exception
built in utter disregard of their effect upon the fish, avd in the majority of cases no adequate fish-
ways were provided. The breeding grounds of salmon, shad, and alewives were therefore greatly
curtailed in all the rivers, whila in others they were entirely cut off. For exampie, in the Kennehec
River the building of the damn at Auguasta in 1837 completed a chain of vbstractions that reduced
the range of shad in that river and its tributarics frem 150 to 50 miles, and that of salmon from
about 300 to 50 miles, These fignres do not, however, represent the injury done to those fisheries,
which is measured rather by the reduction of the area of spawning-ground. 'This, in the case of the
salmon, was from perhaps 50 miles of rapids to less than half a miie, and in the case of shad from
100 miles of gently flowing water to about 25 miles. It would be difficult to arrive at an exact
estimate of the amount of the injury thus done, bat I deem it sufely within bounds to estimate the
diminuntion of the productive capacity of the rivers at 90 per cent. from this cause alone.

The revival of interest in the river fisheries, which began in Maine in 1867, has given rise to
renewed efforts to facilitate the passage of fish up the rivers. Improved forms of fish-waya have
been devised and constructed in many places, yet but a amall proportion of the waters affected
have been as yot reopened.
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3. NATURAL AND ECONOMIO HISTORY OF THE RIVER FISHES.

ILisT OF BPECIES.—The river fisheries of Maine aim at the captare of the following speciea:
Salmon {Salmo galar), shad { Nupea sapidizsima), alewife (Clupea vernalis), smelt (Osmerus mor