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To the Honorable Senate and House of Representatives of the Common-
wealth of Massachusetts.

Tho Board of Harbor Commissioners respectfully submit
their Eleventh Annual Report:—

South Boston Flats.
The reclamation of South Boston Flats, by the use of

material for filling taken from the banks and bed of the main
channel, has made fair progress during the past year. The
twenty-five acre piece which the Commonwealth has under-
taken to reclaim, has been walled in, substantially, as far as the
first dock inclusive, and requires only about 64,000 cubic
yards more (which the dredging of the dock will supply) to
raise it to grade thirteen, above which the filling is to be of
gravel.

Tho engineer seems to have foreseen so perfectly tho degree
to which the rubble underlying the heavy wall would yield to
the pressure from above, that now, when time enough has
elapsed, in his opinion, for the entire settlement to have
taken place, the coping of the wall is found to be upon its
predestined grade,—sixteen feet above mean low water. Tho
sinkago has been about six inches, and so nearly uniform,
that the wall may be said to have moved as a single mass.

Excepting the removal of a considerable body of shoal
ground off Long Wharf, the dredging has been confined to a
belt in front of the Commonwealth’s property, and a connect-
ing channel to deep water beyond. It is designed that the
dock shall be accessible at low tide for vessels from sea draw-
ing twenty-three feet of water, and this draught can now bo
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carried past the front of it, into the mouth of Fort Point
Channel.

The brief but comprehensive report of Mr. Edward S.
Philbrick, engineer in charge, will be found in the Appendix,
and may bo referred to for a more precise description of the
present state of the works.

In the plan for reclaiming these flats, retaining-walls of two
kinds were projected : one of these was to be a heavy struct-
ure, with a rubble base resting at the bed-level of the main
channel; the other, a light structure resting on piles about at
the general level of the flats. Wherever the light wall was
to be used, its site was set back some distance from the deep-
water frontage, in order that the piles should be covered from
the worms and sustained by the earth. The platform referred
to by the engineer was designed to cover the shallow space
between the channel and the wall, and servo as a bridge or
wharf from the ship to the shore, as may be seen in the sketch
accompanying the Sixth Annual Report. This platform was
not, of course, to be a constituent part of the retaining-wall,
and it was not anticipated that its construction would pre-
cede the demand for its actual commercial use, unless some
tendency to erosion or slipping of the bank should manifest
itself. The engineer, as will be seen, suggests that within
the dock, where berths for ships of great draught are
to be provided, the bank along the front of the light wall
should be prevented from slipping, either by omitting some
of the dredging, or by driving a row of spruce piles. The
latter course appears to the Board most advisable ; because,
to omit any of the projected dredging in the dock might
prejudice the sale of the property. These piles, imbedded in
the mud, will neither perish from decay nor worms, so that
their office will be permanent; and, as a guide to the dredg-
ing party, they will bo of no small value, experience having
shown that the utmost vigilance of the Board, the engineer in
charge, and the inspector, fails to prevent irregularity in
dredging, both as regards alignment and depth.

It was obvious, at the beginning of the year, that it was
impossible for the contractors to complete their work by the
first day of October, as stipulated in their contract; and the
Legislature appropriated only what might bo required withiu

FJan.
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the year. It does not yet appear that the State will suffer
from the delay of the contractor, and it is quite certain that
in some respects the work is ranch better for less haste. Of
the original estimate of the engineer, there remains unappro-
priated $98,521. If to this is added the sum named by him
for the piling necessary to secure the bank from slipping,
$4,000, the amount to be appropriated for the coming year,
during 1 which it is expected the work will be completed, is
$102,521.

During the past season, the Board called the attention of
the agents for the Commonwealth Flats at South Boston, to
the fact, that in the execution of the dredging by the Board,
in the application of the income from the compensation fund
to hai’bor improvement, as well as in the dredging by private
parties and corporations, there would be large amounts of
material to be disposed of, valuable for filling.

The agents responded cordially, and, in conference, laid off
a portion of the South Boston Flats, beyond and adjacent to
the territory sold to the Boston & Albany Railroad Com-
pany, and, in conjunction with the said railroad company,
built suitable bulkheads for securing the material from waste.

At the time that the engineers of the United States com-
menced their excavations at the Upper Middle Bar, the
material removed had no market value, principally because
the large scows used by the contractors drew too much water
to be floated upon flats then in process of reclamation. The
Board suggested about that time, that a location could beOO '

given for depositing the material upon the South Boston Flats,
provided bulkheads should first be built to prevent its return
to the main channel. It appeared, however, that the pro-
visions of the appropriation bill, under which the dredging
was being done, did not admit of any expenditure on con-
structions like that suggested. The Board then gave the
ranges of an unfrequented portion of the Lower Harbor, near
Hangman’s Island (belonging to the Commonwealth), where
the material could be dumped without injury to valuable
channels. All other persons, whether contractors for the
Commonwealth or for private parties, who could not usefully

Dumping-grounds
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dispose of material of this kind, were directed to carry it to
the same place. The Board was not without misgivings that
the remoteness of the ground assigned might induce the
bargemen, under cover of night, or amid the hardships of
stormy weather, to unload prematurely; and therefore in-
formally represented to the United States engineer, that the
public interest would be best secured if the inspector, who
made the count upon which the contractor was paid, could he
located at Hangman’s Island, and thus secure the delivery of
material at the proper place. This arrangement could not
be made, and the Board resorted to what seemed to be the
next best course, which was to request the harbor-master,
Capt. Francis C. Cates, to keep a strict watch, and report to
the Board delinquencies of the kind referred to. This proved
to be a very timely step; the vigilance of the harbor-master
led to the discovery of several cases of scow-loads dumped
in the channel-way, of which the Board made representation
to the United States engineer, who ordered their removal,
or the dredging of an equal amount from the shallowest part
of the channel.

Shoals in Boston Upper Harbor
In pursuance of the authority granted to the Board, the

work of dredging the shoals in Boston Upper Harbor has
been continued, and new work has been begun during the last
season. Peculiar difficulties have arisen in dredging along
the immediate front of the business portions of the city, which
have caused unlooked-for delay and embarrassment in the
execution of the work.

The new work commenced is that referred to in the last
report of the Board, off the water-face of East Boston, and
consists in the removal of the shoal ground in front of the
south dock of the National Dock and Warehouse Corpora-
tion, and includes an area of about 68,400 square feet.
Contracts have been made with the Harbor Improvement
Company for the execution of this work, which has been
nearly completed.

Petitions have been presented to the Board by the Cunard
Steamship Company, and by the Boston & Albany Railroad
Company, for the removal of shoals off their respective front-
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ages in East Boston. A survey has been made of the ground
in question, and an approximate estimate made of the dredging
required, which amounts to about 103,000 cubic yards.

The localities referred to are shown in the Appendix, on
a map, entitled "A Map of a portion of Boston Harbor.'’
The petitions above referred to, will also be found in the
Appendix.

Charles River Basin.
The Cambridge Improvement Company and others, acting

under the license of the Board, dated April 27, 1875, have
continued their improvements between West Boston and
Cragie bridges, and have executed the following work:—

One hundred and twenty-three thousand four hundred and five
cubic yards of material have been dredged as compensation for tide-
water displaced by their structures and filling.

Five hundred linear feet of sea-wall have been built.
One hundred and seventy linear feet of foundation and ballast for

sea-wall have been laid.
Seven hundred linear feet of wooden bulkheads have been built.

In addition to the above work, the city of Cambridge has
built Biuney Street sewer, and filled in material as ballast to
it, which has been dredged from the channel of the basin
above West Boston Bridge, to the amount of 7,000 cubic
yards.

Boston Land Company.
The Boston Land Company has brought to the attention of

the Board, a project for creating on the flats of the company
lying on the south-easterly side of Breed’s Island, occupied
in connection with territory in tide-water beyond the lino of
the riparian title, a new and extensive water-frontage suitable
for ocean steamers and vessels of the largest class. This
frontage it is proposed to develop in connection with a tract
of land to be raised to the proper grade from tide-water by
filling, and to bo improved for docks, wharves, warehouses,
railroad tracks, and all the facilities for the landing and
shipping of cargoes.

The construction of a ship channel, deep enough for vessels
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of the greatest draught of water, extending from the main
channel of the harbor near Governor’s Island, is an essential
part of the scheme.

Thhr enterprise, vve understand, will be brought to the
attention of the Legislature during the present session.

Green Harbor River.
As a basis for the action of the Board, the engineers were

directed, during the last summer, to make a survey of Green
Harbor River, in Marshfield, including the bar outside of the
headlands of the harbor, or anchorage basin, and the part of
the river above the basin and below the dike erected in 1872.

This survey has been accurately made. The tidal data have
been obtained from observations made at Boston Light and at
Green Harbor, and these results compared with those of
Prof. Mitchell at Sandwich, taken in connection with his sur-
vey of 1860 for the Cape Cod Ship Canal, and also with the
results of Col. Graham’s surveys at Provincetown in 1833-35.
From all those observations, the plane of mean low water
for this part of Massachusetts Bay has been determined, and
permanent bench-marks established at Green Harbor, to which
all the levels of the recent survey refer.

The high-water outline of the beach, harbor and river, from
Bluefish Rock to the dike, with some marginal topography,
have been surveyed, and points identical with those of the
United States Coast Survey of 1857 determined, sufficiently
well to give a basis for the comparison of the high and low
water lines of the two surveys. The contours of the bar,
channel, and bed of the harbor basin, as far up as the lower
end of the first marsh island, have been determined by numer-
ous level stations.

At the time that the project for the dike was under consid-
eration, no survey of the bar and mouth of the river was
made. As far as could be observed, the Coast Survey map
still represented the general features of the topography, and
no change decidedly detrimental to navigation had occurred.
No soundings were furnished upon the map just mentioned;
but by inquiry of fishermen the surveyors satisfied themselves
that the harbor proper had remained essentially the same;
while it was manifest that a considerable increase of the beach
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separating Cut River from the sea had taken place, and this
seemed to threaten the entrance, as a remote possibility.

As has been said, no soundings are furnished by the topo-
graphical map of the Coast Survey (1857), and therefore the
estimate that will be first given of the total deposit which has
taken place in the interval between the two surveys is only
an approximation,—but a safe one, it is believed, in the
respect that it is not an exaggeration. The portions of the
two maps which have been compared may be distinguished
as the basin and the bar,—the former being the space
between the Narrows at Washburn’s Point and the first
marsh is laud above, about 8-J acres as limited by the low-
water lines of 1857 ; and the latter, the low-water space of
13f acres (1857) seaward of the Narrows, limited by the
arc of a circle passing through the extremity of Bluefish
Rock, —the said circle having a radius of 1,900 feet, with its
centre at the outer end of the first wharf or stage now exist-
ing at Cut River Village.

O C 5

In the basin, as above described, the total deposit amounts
to about 52,000 cubic yards since the dike was projected ; and
on the bar, the total deposit since 1857 amounts to 106,000
cubic yards. The amount deposited in the basin, above the
plane of mean low tide and beyond the low-water lines as they
existed before the dike was projected, amounts to 23,000
cubic yards; while the amount similarly deposited upon the
bar since 1857 amounts to 63,000 cubic yards.

It would be unwarrantable to attribute the whole accumu-
lation over the spaces examined to the reduction of the tidal
scour which was formerly strong enough to keep the entrance
free. The very fact that there are such great volumes of sand
drifting along the coast, ready at every flood-tide, or inroad
of storm seas, to enter all the rivers and creeks, might lead
one to expect that gradually all basins (as distinguished from
channels) are to be tilled up. The case of Plymouth Har-
bor, in this very neighborhood, is the best illustration of this.-
The recent Coast Survey Chart, compared with those of the
seventeenth and eighteenth centuries, shows that many mill-
ions of cubic yards of sand have accumulated in the main
ship channel and in the bay below Brown’s Island (see a
report on the Physical History of Plymouth Harbor, in Ap-

2
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pendix). Moreover, some observations made by the Coast
Survey during the past year, being compared with others
of previous years, indicate that in the portion of Cape Cod
Bay, adjacent to the neighborhood under examination, there
is a meeting of very peculiar coast currents, bearing material
for shoal-building.

The Board, after carefully considering all the possibilities
of the case by the light of the recent surveys and studies of
its engineers, saw no sufficient reason to change the opinion,
expressed in the report of last year, "that what has occurred
must be mainly attributed to the dike.” An order was there-
fore issued directing the removal of the accumulation, or so
much of it as may be necessary to secure a channel for the
passage of boats and small vessels.

The channel referred to, in the order which follows, was
located upon the most recent survey in such a manner as to
require the least excavation, —as far as such an economical
consideration was consistent with the main purpose of the
work. Within the pathway of this channel, three shoal
places occur where the surface of the bottom is at, and above,
the plane of mean low water. The first, or larger shoal, is
within the harbor basin and above Washburn’s Point, and
makes a channel bar of about 600 feet in length, ranging

O 7 o o
from 0, on the low-water plane, to 1.6 feet above it. The
second shoal is opposite Washburn’s Point, and forms a
channel bar of about 200 feet in length, ranging from 0 to
0.8 feet above. The third shoal is about half-way between
Washburn’s Point and the outer harbor line of the main shoal,
and forms a channel bar of about 75 feet in length, at about
0, or low water plane. The area contained within the lines of
the prescribed channel referred to is about eight acres, and
while the maximum shoaling is 1.6 feet, the average over the
whole channel will amount to about 10 inches.

The statute provides that if the proprietors fail to remove
the obstructions as required within six months after due
notice, the Harbor Commissioners shall cause the same to be
removed at the expense of the said proprietors.

There is no fund from which this Board could pay for such
a removal until reimbursement could be obtained from the
proprietors, and it is not probable that any contracts could be
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made with payments contingent upon recovery from the pro-
prietors ; and thus for all practical purposes the power of the
Board is exhausted in giving the notice unless further provi-
sion is made. What effect a failure of the proprietors to
comply with the notice will have upon the legality of the
structure can only be tested in the courts.

COMMONWEALTH OF MASSACHUSETTS.

Harbor Commissioners’ Office, 8 Pemberton Square, )

Boston, September 13, 1876. )

To the Proprietors of Green Harbor Harsh, mentioned in Section four of Chapter
three hundred and three of the Acts of the year eighteen hundred and seventy-
one.

Whereas, The proprietors of Green Harbor Marsh, in the town
of Marshfield, were by the provisions of chapter 303 of the Acts of
the year 1871, authorized to erect a dam and dikes across Green
Harbor River at or near and not above Turkey Point, so called,
with one or more sluice-ways and gates for the purpose of draining
Green Harbor Marsh and improving the same, and preventing flow-
age from the sea ; and

Whereas, The said proprietors did, under the authority of the
said Act, erect a dam and dikes across said Green Harbor River, at
the place and for the purposes contemplated and provided for in
said Act; and

Whereas, By the fourth section of the said Act, it was provided,
that should sho'aling take place above the level of mean low water
in the channel of Green Harbor River, and its approaches below the
dam and dikes in consequence of the construction of said dam and
dikes, said shoaling shall be removed by the proprietors of Green
Harbor Marsh under the direction and to the acceptance of the
Board of Harbor Commissioners ; and

Whereas, The undersigned, the Harbor Commissioners men-
tioned in and intended by said Act, upon a full hearing and an
inspection and examination ofsaid dam and dikes and said river, do
find and determine, that shoaling has taken place above the level
of mean low water in the channel of said Green Harbor River and
its approaches, below the dam and dikes erected as aforesaid in
consequence of the construction of said dam and dikes ;

Now, therefore, you are hereby notified and required to remove
said shoaling and obstructions from the channel of Green Harbor
River and its approaches, and in doing so you will be governed by
the following directions, to wit:—
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The obstructions of sands above the level of mean low water
lying within the following prescribed lines, shall be removed :

The easterly and northerly line shall begin at a point in the line
of mean low water, on the southerly side of said river, about mid-
way between the easterly and westerly high-water shores thereof,
and distant about 300 feet southerly from the southerly point of the
marsh island next above it, and shall follow the general course of
the present low-water channel south-easterly to the foot of the
strand, or bank left bare at low water, on the easterly side of said
river, distant 80 feet from a salient point in the high-water line
thereof; thence following the general curve of the shore along the
foot of the strand, in a southerly, south-westerly and south-easterly
direction, around the point of beach which forms the south-easterly
point, or headland of Green Harbor, at distances varying from 50
to 80 feet from the high-water line of said point of beach ; thence,
still following the general trend of the foot of the strand, at distances
varying from 160, 150, 230 and 330 feet (at Bluefish Rock) from
the high-water line to the low-water line of the main shore. The
westerly and southerly line shall run from the point of beginning in
the low-water line of said Green Harbor, parallel to the above
described easterly and northerly line and distant from it 100 feet
for a distance of 1,650 feet; thence the line shall run straight in a
southerly and little easterly direction, for a distance of about 700
feet to a point in the low-water line of the main shore, distant 500
feet south-westerly from the end of the first-described line.

The space enclosed within the above-described lines is shown in
red color upon a plan of said harbor on file in the office of this
Board, entitled “ A Map of Green Harbor, Mass., showing the chan-
nel and its approaches at mean low water.”

Or an excavation in the channel of said river and its approaches
to the level of mean low water having a width of not less than 100
feet from the harbor basin to past the headlands of the same, having
a widthof not less than 500 feet at the low-water line of the main
shore, may be made, following any other course from the point of
beginning, before mentioned, to the sea, satisfactory to this Board.

The level’ of mean low water is referred to the following described
bench-marks:

Bench-mark A is situated on the top of the smaller and more
northerly of two bowlders in the marsh, situated 70 feet N. N. W:
from a bridge over a creek in said marsh, and is also 245 feet S. S.
E. from the chimney of Mr. Thomas Keith’s house, and is marked
by two cuts in the rock, thus, The height of this bench-mark
above the .level of mean low water, is 10.740 feet.

Bench-mark B is situated on the top of Bluefish Rock, 74 feet N.
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E. of the highest point of said rock, and is marked by three cuts in
the rock, thus, The height of this bench-mark above the level
of mean low water, is 18.260 feet.

The rapid development of the fisheries and kindred interests
at Gloucester, during the past ten years, has given to this
port peculiar importance among our commercial stations.

This harbor, called by Champlain, who visited it in 1606,
Le Beau-port, has sustained its good name. No diminution
of depth has taken place at its entrance, and none within the
roadstead as far up, certainly, as Rocky Neck. Opening to
the south-westward without actual obstruction in the ap-
proach, "this port,” as Champlain reported, "is very fine
and good,—having enough water for ships, and shelter
behind the islands.” According to the Annual Report of the
Coast Survey for 1869, the roadstead has anchorage-room
for 327 miscellaneous vessels riding freely at anchor, and an
extreme exposure of miles.

The "shelter behind the islands ” is, however, quite inade-
quate for the great fleets of fishing and merchant vessels that
now resort to this harbor; and, while it must be admitted
that well-found vessels may safely ride out heavy gales in
portions of the roadstead, it often happens at such times that
the best locations are overcrowded. General John G. Fos-
ter, in his report to the engineer-in-chief of the United States,
dated January 20, 1871, "after a careful consideration of the
whole subject,” proposed that a breakwater should be built,
connecting Dog Bar and Rock Shoal with Eastern Point.
Shelter of this kind would permit vessels to moor closely
without danger of mutual injury, and thus practically enlarge
the capacity of the roadstead. It would also extend the
frontage suitable for wharves, etc. No appropriation has
ever been made for this breakwater. In fact, the only money
expended by the general government in the improvement of
this harbor, within the knowledge of the Board, is the sum of
$10,000,-successfully used by General George Thom in blast-
ing out rocks or lifting bowlders from the Upper Harbor and
its approach. *

The Inner Harbor, upon which the city is situated, has

Gloucester.
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an ample depth in its contracted channel-way, but the shores
arc so flat and rocky that difficulties present themselves in
the construction of landings which only a very energetic
and prosperous community could have overcome. The
study and approval of plans for building wharves at
Gloucester, were among the earliest duties of the Board, and
in assisting to reconcile conflicting claims upon the flats that
lay in front of riparian proprietorships, the Board has gen-
erally expressed its judgment after a careful consideration,
and met a cheerful acquiescence from a class of busy men,
who desired only their just proportions without recourse to
legal proceedings.

During the past year, which has witnessed less activity in
all other ports, as far as the offices of this Board extend, the
calls for licenses to build wharves at Gloucester have exceeded
in number those of any previous year, and have involved less
conflict among the applicants and their neighbors than might
have been expected in so crowded a place. The following
information concerning the commerce and fisheries of this
port is kindly supplied by Mr. F. T. Babsou, United States
collector:—

Tonnage of district, 18G8, ..... 26,100 tons.
Number of vessels, 1868,.

..... 529
Tonnage of district, 1876, ..... 34,580 tons.
Number of vessels, 1876, ..... 522
Value of fisheries, 1869, ...... §3,600,000
Value of fisheries, 1875, ...... 4,600,000

Imports increased 100 per cent, in ten years.
Foreign arrivals increased 100 per cent, in ten years.
One hundred and twenty-five thousand hhds. of salt were imported

last year in 45 vessels ; tonnage, from 300 to 900 tons burden.

The trade with Nova Scotia and Canada remains about the
same as in 1867. "A very large number of vessels, other
than our own,” says Mr. Babsou, "make our harbor a place
of refuge. Our boarding-officer estimates them at 3,000.”
"A large number of vessels from foreign countries touch here

O O

for orders; 5,140 have been boarded.”
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A short time before the harbor committee of the Lcgisla-
tare of last year closed its hearings, the Board was requested
to examine the project for an opening through the narrow
beach that separates the South Bay of the Cotuit lagoons from
Nantucket Sound.

The parties petitioning for the privilege of making this
cut, proposed to do the work at their own expense, and no
objection would probably have been made by the committee
had there been no remonstrants. These remonstrants repre-
sented that the entrance to Cotuit Port would probably bo
injured by the creation of a new outlet, not only because the
flow of the tide through the present entrance would finis be
reduced, but also because the currents along the outside beach
and bar of Cotuit would be changed.

An inspection instituted by the Board, seemed to warrant
the conclusion that the cut, if successfully made and main-
tained, would reduce the flowago over Cotuit Bar, and tend
to reduce the depth in something like the same propor-
tion, but that no essential change in the currents along the
outside coast would occur.

Without a regular gauging of the tides in the lagoons, the
amount of injury to the present entrance, which the creation
of another opening would cause, cannot be estimated closely.

Provixcetown Harbor.
The attention of the Board has been called, by the petition

of parties for leave to extend wharf structures into the har-
bor from Long Point, to the expediency of modifying so
much of the harbor lino as defines the frontage of this part
of the harbor, for the reason that as the harbor lino is now,
wharf structures cannot be extended to a depth of water suita-
ble for commercial purposes.

It is the opinion of the Board that this part of the present
harbor line can be so modified as to conserve the harbor,
and at the same time admit of the extension of wharves into
a depth of water sufficient to float, at their sides and ends,
such vessels as are employed in the commerce of the port.

The Board will submit, at such time in the session as the

Proposed Inlet at Osteeville.
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Legislature may assign for its consideration, plans for the
change of harbor line proposed.

East Harbor

Harbor.

In pursuance of the conditions of chapter 34 of the Acts
of 1874, settlement has been made with the marsh owners at
East Harbor. The number of proprietors whose rights in
these marshes have been bought out by the Commonwealth, is
58, and the total amount paid in settlement of the same,
and for expenses, up to January 1, 1877, is $9,756.46.

A list of the names of the proprietors will be found in the
Appendix.

Re-Survey of the Wharf Lines of Boston Upper

Harbor.
In the experience* of the Board, in dealing with questions

of change and improvement in the frontage of the Upper
Harbor, submitted by the Legislature and by corporations
and individuals, the need for a new survey has been manifest
for several years.

The last accurate survey which can be relied upon for the
constantly required data necessary for the action of the Board
in properly locating, and safely guiding, the important works
which are proposed and being executed, is that made at the
instance of the United States Advisory Council, in 1860-61,
by Mr. Albert Boschke, now sixteen and seventeen years ago.

As may be understood, the wharf lines of the Upper Har-
bor have undergone many changes, in detail and in general
outline during this period of time, so that difficulties and
uncertainties have consequently arisen, in referring new
works and improvements to the older landmarks.

The Board is already vested with authority to make neces-
sary surveys, but the proposed re-survey of the harbor front-
age will involve more expenditure than can be made under
the limited appropriation for the general current expenses of
the Board. In connection with a re-survey, and based upon
the data which it will furnish, the Board recommends the
revival of the several harbor lines.

The present harbor lines are established by various and
independent acts of the Legislature, based upon unconnected
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data, many of them dating back as far as forty years , and
many of the original points of reference are lost by the
obliteration of old landmarks. The lines should be referred
to imperishable points, and to triangulation bases with-
out the city, so that the}' can be reproduced with perfect
accuracy.

The Board submits the following estimate for the proposed
survey:—

For triangulation, based upon the data of the Coast
Survey, SI,OOO 00

For detailed linear survey of wharf lines, etc., . . 3,000 00
For accompanying hydrography in determining the

depth of docks and slips, and the immediate wharf
frontage, 1,000 00

$5,000 00

Revenue Received from Tide-Lands of the Common-
wealth.

In former times it had been the custom of the Legislature
to grant the right to occupy tide-lands without compensation ;

but it seemed to the Board that, in localities of commercial
importance, the tide-lands had a value relative to the value of
the adjacent upland, and that some compensation for such
tide lands should be made to the Commonwealth in addition
to the compensation for tide-water displaced by structures
erected upon them ; and at the instance of the Board, chap-
ter 284 of the Acts of 1874 was passed.

Since that time, and up to January 1, 1877, the revenue
received by the Commonwealth through licenses granted by
the Board, has amounted in total to the sum of $25,233.41.

This money does not go to the compensation fund for the
improvement of Boston Harbor, but to the sinking fund for
the payment of the war debt.

Compensation Fund for Boston Harbor.
The following amount represents the Compensation Fund

for Boston Harbor, up to January 1, 1877, $124,903.90.
To cover works of improvement in the harbor desirable to

be carried forward, the Board recommends the appropriation
3
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of the income from the compensation fund for the current
year.

In our first report, dated January, 1867, will be found a
copy of the earnest petition which the Board, immediately
after its organization, carried to Washington and laid before
Congress, under the authority given by the Legislature,
soliciting appropriations for the improvement and protection of
the channels of Boston Harbor. Of the twelve items enumer-
ated in that first petition, eight have received due attention,
besides several others which were added by the Board, or
suggested as incidental by the United States engineer in
charge ; and while it is to be hoped that the general govern-
ment will not relax its hand till ail be accomplished, it must
be frankly and gratefully admitted that the heaviest ships
that traverse the ocean may now seek any portion of our
four thousand acres of sheltered anchorage without danger,
and almost without the fear of danger. At some critical
points, a vessel must still alter her course abruptly to avoid
hidden rocks, but we have every reason to believe that the
entire removal of these rocks will be provided for, the United
States engineer in charge having made the practicability and
advantage of these improvements so clear to the minds ofall.

The principal dangers that ten years ago beset the
entrances of Boston Harbor, by way of Broad Sound, and by
way of the Narrows,—dangers that taxed to the utmost the
skill of our pilots and prejudiced the reputation of the port,
are gone.

In the Broad Sound entrance, there stood a rock rising
within four feet of the surface at low' water. Its name,
"Barrel,” indicated its supposed diminutive form, but there
being no sign of its whereabouts, except a buoy often
misplaced by sea and ice, it was a formidable danger to the
vessels trading with eastern ports. It is a curious fact that
this enemy at the gate, long feared and long tolerated, was
blown to pieces and carried off by General Foster at an
expense of but $6,000.

In the approach to the Narrows, while the vessel is still in
the sea-way, she has to pass several reefs and ledges, one of

Harbor Improvements bt the General Government.
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which, "Kelly’s Eock,” lies in what would be her direct course
if she did not turn aside to avoid it, aud by this turn pass
near other dangers. This rock, or group of rocks (as it
proved to be), had a minimum depth of 16 feet. General
Foster, and subsequently General Thom, attacked it, and
now, although the work is incomplete, there are feet
clear, aud but $11,300 are deemed necessary to remove
everything above the plane of 23 feet at low water.

In the Narrows there were two very contracted passes, —one
between George’s Island aud Great Brewster Bar, the other
between Lovell’s and Gallop’s islands. In the first of these
lay two rocks, which were so much feared that heavy vessels,
arriving at low water, preferred to wait for the tide, rather
than venture to pass them when covered with less than their
own draught of water. At this place the avenue for heavy
vessels at low-water was scai’cely 250 feet wide, aud there
was every reason to believe that if Brewster Bar continued
to advance at the rate it had been doing, this channel would
be closed within a century.

Under General Foster’s direction the two rocks were
blasted out, aud under General Thom’s direction, Brewster
Spit and its underlying ledge were cut off; so that now the 23
feet low-water channel is 600 feet wide, and vessels may stand
quite up to the Brewster Spit without fear.

The other contraction between Lovell’s and Gallop’s
islands has been widened under the same officers to nearly
600 feet.

A rock in the middle of a channel, even when visible,
reduces the beating-room of a vessel more than one-half, and
when hidden, occupies in effect a much greater space, be-
cause of the uncertainty of its location. Much in the same
■way a hidden shoal, or extending flat, takes exaggerated
dimensions in the fears of the navigator, and cramps his
manoeuvres unduly. The result of these improvements is,
that the Main Ship Channel is, in effect, five times as wide as
it was ten years ago.

In the approach to the Upper Harbor, the channel between
the Lower Middle and Castle Island, although of ample
depth, is very narrow, and vessels have to hug the shoal to
keep in the best water. It was near this critical pass that
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" State ” and "Palmyra ” rocks projected from the margin of
the shoal, and occasioned disaster. These obstacles have
been blasted away to the surface of the adjacent bottom.

In the original project of the Board relative to the Upper
Middle Bar, which obstructed the approach to the city of
Boston, the desirable width of the channel to be dredged was
placed at 1,000 feet; the general government, however, for
military reasons, restricted it to 600, and this width has been
nearly achieved. There remains only cubic yards of
rock to be blasted out. The rock referred to is a ledge pro-
jecting about 150 feet into the new channel, and has now
upon it 20 feet of water at low tide. Except the removal of
the rocks from the Narrows, this cut through the Upper
Middle Bar is the most important and the most appreciated
improvement that the harbor has received at the hands of the
general government; and it is because of the great benefit
already derived from this work, that the Board is disposed to
recall the attention of government to the original solicitation
for a channel 1,000 feet in width.

As peace, not war, is the normal condition of our country,
those purposes which belong to peace and make its preser-
vation dear to all, should, we submit, have precedence; and
therefore we trust, with returning faith in the permanence
of peace, Congress may be willing to give us the broader
channel which has been asked, even if forts must be
strengthened and heavier guns provided. The Common-
wealth, in the project for reclaiming South Boston Flats, has
inaugurated a work which provides for widening the channel
above this bar to twice the width deemed essential at the bar
itself, or more than three times the width Congress provides for.

The Board proposes to communicate with Maj. Gen. Hum-
phreys, the engineer-in-chief, concerning this matter, before
renewing its petition to Congress.

Congress so far listened to the prayers of the Board, last
winter, as to provide for a survey of Man-of-War Shoal,
which obstructs the passage-way to the navy yard and other
valuable frontages of the harbor. We entertain no doubt
that the engineer to whom is assigned the execution of this
survey, will recognize the advantage both to the naval and
mercantile marine, of the entire removal of this shoal.
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The Board is indebted to General Thom for the cordial
manner in which he has responded to all calls for information ;

and likewise to Mr. H. F. Bothfeld, the able assistant
engineer, who has been, from the first, in immediate charge
of the details of the works in Boston Harbor upon which we
have commented. The following notices of improvements at
Hingham and Plymouth harbors, and in Merrimac River, are
mostly based upon Gen. Thom’s notes, which appear in full
in the Appendix.

Hingham Harbor.
General Thom announces the completion of the channel up

to Hingham "so as to have a width not less than 100 feet, and
a depth of eight feet at mean low water.” The cost of this
improvement was not to exceed $lO,OOO, and the contract for
dredging having been made at the exceedingly low rate of
18 cents per cubic yard, there can be no doubt the money’s
worth of real advantage has been gained.

Plymouth Harbor.
In last year’s report, mention was made of a contract made

by General Thom for excavations in Plymouth Harbor. This
contract was made at a low rate, and yet so successfully
carried out, that there is now a channel 50 feet wide and six
feet deep at mean low water, from the deep water near the
Middle Ground to the wharves of the town. General Thom’s
plan is for a channel of double the width stated above, and
for the rest of the work he has submitted his estimates..

In the Appendix will be found a report to the Superin-
tendent of the United States Coast Survey, relative to the
physical history of the Main Entrance Channel and bay of
Plymouth, to which reference has already been made in the
remarks on Green Harbor River.

Merrimac River.
"The project adopted for this river consists in so improving

it by dredging and the removal of sunken rocks, that it shall
have a depth of twelve feet at ordinary high water, from its
mouth in Newburyport Harbor to Haverhill (a distance of
fifteen miies), and thence for a distance of about four miles up
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through the falls a depth of four feet in the ordinary stages
of the river.” This project inquires now for its completion
only the removal of numerous sunken bowlders from the
channel near Silby’s Island and elsewhere, for which there
are presumed to be funds enough in the engineer’s hands.

New Bedford Harbor.
The project of improvement in this harbor was the excava-

tion of a channel 200 feet wide from the deep water near
Fairhaveu across the shoal to the wharves of New Bedford.

There has been actually dredged a channel 105 feet wide
and 15 feet deep at low water; and, according to General
Geo. K. Warren, the United States engineer in charge, only
$4,000 is now required to complete the work.

Wareham River.
The scheme of improvement for this harbor was completed

in July. It provides a channel with nine feet of water at
mean low tide, 100 feet wide at the narrowest place, and over
200 feet for the most part. This work has been also exe-
cuted under direction of General Warren.

Taunton River.
General Warren reports that the channel is now essentially

nine feet deep at mean high water, and nowhere less than
45 feet wide. There remains yet the removal of shoals and
scattering rocks, mainly from the lower part of the river.

•

Fall River.
The original project for improving this river contemplated

a gradual widening out of the new channel to 300 feet at each
end through a curved part of its course. General Warren
reports that a channel to the depth of twelve feet at mean
low water, 100 feet, has been completed.

Further details relative to works under the direction of
General Warren, will be found in the notes which he has
kindly furnished, in the Appendix.



231877.] HOUSE—No. 25.

Office and Field Work.
The office and field works incident to the acts and orders

of the Board have been fully up to the average of former
years, and have included the usual examination of plans sub-
mitted, the plotting of field notes, and the preparation of maps
and sketches.

Field examinations and surveys have been tnade whenever
the work or supervision of the Board required such data.

Special hydrographic surveys have been made in Boston
Harbor, in connection with the dredging operations there,
under the direction of the Board. A special survey was also
made of Green Harbor River, in Marshfield, which is more
particularly mentioned in another part of the report.

The Board, with their engineers, have visited such harbors
and localities on the coast of the Commonwealth, and have
given such hearings and investigations as the subjects and
localities required.

The following details are given in the form usually sub-
mitted ;

Plans approved by the Board of Harbor Commissioners during the
year 1876, for the erection of structures in or over tide-water, and
licenses granted for such structures.

1. E. J. M. Hale, for leave to build a wharf in Merrimac River,
at Groveland. Approved January 5, 1876.

2. Cambridge Improvement Company, for leave to fill a parcel
of flats in Charles River, on the northerly side of Broad Canal,
Cambridge. Approved February 2, 1876.

3. John Atkins, for leave to construct a pile wharf in Province-
town Harbor. Approved February 9, 1876.

4. Mark Googins and Albert Bowker, for leave to extend their
wharf on Border Street, East Boston. Approved February 23,
1876. ,

5. William C. Brooks & Co., for leave to fill solid a part of their
dock in Miller’s River, Cambridge. Approved February 16, 1876.

6. Fitchburg Railroad Co., for leave to widen its passenger bridge
crossing Charles River, on the westerly side. Approved March 15,
1876.

7. Fitchburg Railroad Co., for leave to widen its passenger bridge
crossing Charles River, on the easterly side. Approved March 15,
1876.
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8. Perez Cushing, for leave to extend his wharf on First Street,
South Boston. Approved March 22, 1876.

9. South Boston Gas Light Co., for leave to extend its wharf on
piles on First Street, South Boston. Approved March 29, 1876.

10. Peter M. Neal, for leave to extend his wharf on Beach Street,
Lynn Harbor. Approved April 19, 1876.

11. Old Colony Railroad Co., for leave to build a pile bridge
across Monument River, in the town of Sandwich. Approved April
26, 1876.

12. William Barton, for leave to extend his wharf on Border
Street, East Boston. Approved April 26, 1876.

13. Lincoln Wharf Co., for leave to extend Lincoln’s wharf in
Boston Harbor. Approved May 3, 1876.

14. Caroline A. Breed, for leave to extend her wharf in Lynn
Harbor, and also to dredge a channel. Approved May 17, 1876.

15. William G. Brown, for leave to extend his wharf in Ipswich
River, at Ipswich. Approved May 24, 1876.

16. Charles S. Clark, for leave to change the line of sea-wall in
the extension of his wharf on South River, Salem Harbor. Approved
May 24, 1876.

17. City of Boston, for leave to repair and enlarge the draw-pier
in Malden Bridge over Mystic River. Approved May 31, 1876.

18. The Boston, Wiuthrop & Point Shirley Railroad Co., for
leave to construct a pile bridge in the location of its road across
Belle Isle Creek, between Boston and Winthrop. Approved June
1, 1876.

19. The cities of Cambridge and Somerville, for leave to extend
the outlet of the Bridge Street sewer under Cragie Bridge, in Charles
River. Approved June 1, 1876.

20. George Douglas, for leave to build a pile structure for the
accommodation of a ferry-boat at East Gloucester. Approved June
1, 1876.

21. Joseph O. Procter, for leave to extend his wharf on piles in
Gloucester Harbor to the Commissioners’ line. Approved June 14,
1876.

22. Smith and Oakes, for leave to extend their wharf on,piles in
Gloucester Harbor to the Commissioners’ line. Approved June 14,
1876.

23. Cunningham and Thompson, for leave to extend their wharf
on piles in Gloucester Harbor to the Commissioners’ line. Approved
June 14, 1876.

24. Swett & Co., for leave to extend their wharf on piles in
Gloucester Harbor to the Commissioners’ line. Approved June 14,
1876.
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25. Town of Westport, for leave to construct a bridge over West-
port River to Horseneck Beach. Approved June 21, 1876.

26. George Steele, for leave to extend his wharf to the Commis-
sioners’ line on piles in Gloucester Harbor. Approved June 21,
1876.

27. William H. Friend, for leave to extend his wharf in Glouces-
ter Harbor on piles. Approved June 21, 1876.

28. City of Boston, for leave to repair, reconstruct and widen
Dover Street Bridge. Approved June 21, 1876.

29. George F. Weston and Edward Harlow, for leave to extend
their wharf in Plymouth Harbor. Approved July 5, 1876.

30. Dorchester .Gas Light Co., for leave to build a wharf and
dredge a channel on its land or flats between Savin Hill and Com-
mercial Point. Approved July 5, 1876.

31. The Fall River Iron Works Co., for leave to extend its
wharves in Taunton Great River at Fall River. Approved August
2, 1876.

32. Richard Borden Manufacturing Co., for leave to extend its
wharf in Taunton Great River at Fall River. Approved August
2, 1876.

33. William H. Wonson & Sons, for leave to extend their wharf
in Gloucester Harbor on piles to the Commissioners’ line. Approved
September 6, 1876.

34. Commissioners on Prison Point Bridge, for leave to rebuild
Prison Point Bridge, between Cambridge and Charlestown District,
across Miller’s River. Approved September 20, 1876.*

35. Roxbury Gas Light Co., for leave to fill flats in South Bay
bordering on Roxbury Canal. Approved September 27, 1876.

36. Orraz A. Taft, for leave to build .a pile wharf at Point Shir-
ley, Winthrop. Approved October 18, 1876.

37. David Low & Co., for leave to extend their wharf on piles in
Gloucester Harbor. Approved October 25, 1876.

38. Samuel R. Lane, for leave to extend his wharf on piles in
Gloucester Harbor. Approved October 25, 1876.

39. Amos A. Story, for leave to fill solid a portion of his wharf
in Gloucester Harbor. Approved November 1, 1876.

40. Committee on streets of the city of Boston, in relation to
the laying out of Eastern Avenue as far as E Street extended.
Approved November 1, 1876.

41. Boston & Lowell Railroad Corporation, for leave to cover
with a pile structure the space lying between its freight bridge and

• This bridge has just been completed and opened for public travel, malting the
last draw of3G feet, constructed in conformity with the Act of 1870 as to the width of
this draws on Charles and Miller’s rivers.

4
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wharf in Charles River at East Cambridge. Approved November
15, 1876.

42. City of Boston, for leave to build an abutment-wall and fill
solid a parcel of flats now covered in part by Chelsea Bridge on the
Charlestown side. Approved November 15, 1876.

43. James Mansfield & Sons and Charles H. Boynton, for leave
to dredge a channel from their wharves in Harbor Cove, Gloucester
Harbor. Approved November 15, 1876.

44. Heirs of William McKenzie, for leave to extend their wharf
to the Commissioners’ line on piles, in Gloucester Harbor. Approved
November 22, 1876.

45. John G. Bennett, for leave to extend his"wharf to the Com-
missioners’ line on piles, in Gloucester Harbor. Approved Novem-
ber 22, 1876.

46. Old Colony Railroad Co., for leave to extend its draw-pier in
its bridge across Fort Point Channel. Approved November 29,1876.

Hearings before the Board in addition to the regular Business
Meetings.

One hearing with land-owners of East Harbor, Provincetown, in
relation to damages done to the meadows by the construction of the
state dike across East Harbor.

Two hearings with citizens of Sandwich, in relation to the con-
struction of a draw in the bridge of the Old Colony Railroad
Company across Monument River.

Two hearings with parties who have been engaged in illegal
filling of flats in Prison Point Bay, Charlestown District.

One hearing on the petition of the Cambridge Improvement
Company, for leave to build temporary wharfaccommodation during
the progress of the work in Charles River, Cambridge.

One hearing on the petition ofAlbert Bowker and Mark Googins,
for leave to extend their wharf on Border Street, East Boston, and
to be relieved from paying compensation for tide-water displaced
by said extension.

One hearing on the petition of the Fitchburg Railroad Company,
for leave to widen its bridge over Charles River on both sides, and
the proposed taking of land therefor covered by tide-water.

One hearing on the petition of William C. Brooks & Co., for
leave to fill solid a portion of their dock in Miller’s River, East
Cambridge.

One hearing on the petition of Nash, Spalding & Co., in relation
to widening and reconstructing the draw in Prison Point Bridge
over Miller’s River, by the cities of Cambridge and Boston.
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One hearing with Bridge Commissioners on Cragic Bridge, on the
petition of the cities of Cambridge and Somerville, for leave to
extend Bridge Street sewer under Cragie Bridge to deep water.

Two hearings on the petition of Caleb H. Dolbeare, asking to be
relieved from paying compensation for tide-water displaced by wharf
extension in Fort Point Channel.

One hearing on the petition of William Barton, for leave to
extend his wharf on Border Street, East Boston.

Three hearings on the petition of Charles H. Lewis, for extra
compensation for dredging, under his contract for dredging shoals
in Boston Upper Harbor.

One hearing on the petition of the town ofWestport, for leave to
construct a bridge from Westport Point to Hprseneck Beach.

One hearing on the petition of H. Barker & Co., asking to be
relieved from paying compensation for tide-water displaced by
wharf structure in Charles River, near Watertown, on account of
dredging from the bed of the river, to an amount equal to the
amount of filling.

Two hearings on the petition of William H. Friend, for leave to
extend his wharf in Gloucester Harbor!

Two hearings on the petition of the Boston, Revere Beach &

Lynn Railroad Company, for license to fill two creeks on the line
of its road, in the town of Revere.

Two hearings on the petition of the Eastern Railroad Company,
in relation to the draw-pier built by the city of Newburyport in the
bridge over Merrimac River under license of the Board.

Three hearings on the petition of E. B. Phillips, for leave to con-
struct a plank walk on “ Wales Beach,” in the town of Swampscott.

One hearing on the petition of J. B. Lamper, for leave to build a
pile wharf in Lynn Harbor.

One hearing on the petition of Boynton Brothers, for payment on
account of dredging off Battery Wharf.

One hearing on the petition of the Roxbury Gas Light Company,
for leave to build bulkheads and fill flats, etc., in South Bay, near
Roxbury Canal.

Two hearings on information of Captain Cates, harbor-master of
Boston, in regard to unlawful dumping of material in the channels
of Boston Harbor.

Two hearings on the ' petition of the Cambridge Improvement
Company, in regard to alleged illegal filling by the city of Cambridge,
within the territory covered by their license from the Board.

Two hearings on the petition of Samuel R. Lane, for leave to
extend his wharf in Gloucester Harbor.
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One hearing on the petition of O. A. Taft, for leave to build a
wharf at Point Shirley, in the town of Winthrop.

One hearing on the petition of Amos A. Story, for leave to fill
solid a portion under his present pile wharf in Gloucester Harbor.

One hearing on the petition of James Mansfield & Sons et als.,
for leave to dredge a channel from their wharves in Harbor Cove to
the present channel in Gloucester Harbor.

Six hearings with the contractors for the work on South Boston
Flats in regard to the progress for the work.

Field Surveys.
Survey in Merrimac River, in regard to the location of a wharf

structure by E. J. M. Hale of Groveland.
Three survej-s off Batter}- Wharf, for the purpose of ascertaining

amount of material dredged as per contract, and plans made thereof.
Inspection of Cotuit Harbor and South Bay, at the request of the

legislative committee on harbors, in regard to a proposed inlet
from the Sound to South Bay, and plans made thereof.

Survey off Chelsea Ferry, for the purpose of ascertaining amount
of material dredged as per contract, and plans made thereof.

Survey off the National Dock and Warehouse Company’s wharves
at East Boston, for the purpose of the removal of a shoal in front of
said wharves by dredging, and plans made thereof.

Survey of Green Harbor River, Marshfield, for the purpose of
ascertaining alleged shoaling of Green Harbor, on account of the
dike built by certain marsh-owners, under chapter 303 of the Acts of
the year 1871, and plans made thereof.

Surveys on Charles and Miller’s rivers, to ascertain amount of
filling done by the Boston and Lowell Railroad Corporation.

Surveys in Boston Inner Harbor, including Chelsea Creek, Mystic
River, Charles River, Fort Point Channel, South Bay, and Neponset
River, for the purpose of mapping the different wharf and bridge
structures built since 1801.

Survey in East Cambridge, for the purpose of establishing low-
water mark near the Boston & Lowell Railroad freight bridge,
and plan made thereof.

Survey in front of the Grand Junction and Cunard wharves, East
Boston, for the proposed removal of shoals in front of said wharves,
as petitioned for by the Boston & Albany Railroad Company and
the Cunard Steamship Company, and plans made thereof.

Survey in Boston Harbor, for the purpose of locating the powder
boats of the Oriental Powder Company.

Surveys made of all structures in tide-water in Boston Harbor
wherever compensation for tide-water displaced is assessed.
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In addition to the work enumerated, which formally, and at
regular business meetings, received the official sanction of the
Board, there is almost daily intercourse with those who visit
our rooms for investigation and inspection. During the last
ten years, a large collection of maps and plans has accumu-
lated of structures already completed in tide-water, which is of
much importance to those who contemplate similar improve-
ments, either in the same or other localities. Plans of sea-
walls, bridges, wharves (solid or on piles), and works of a
kindred character, conveniently filed, are freely accessible to
any citizen of the Commonwealth, and our engineers cheer-
fully give any information which is required.

Our relations with the United States authorities in the
Department of Engineers and in the Coast Survey, have been
of an agreeable character and of great advantage to the inter-
ests we have in charge. We would also acknowledge the
services of Mr. D. Koppmann, the long-tried and faithful
assistant to the Board, and the acceptable aid of Mr. William
T. Blunt, temporarily employed on surveys and plans.

JOSIAH QUINCY,
FREDERIC W. LINCOLN,
J. N. MARSHALL,
WM. T. GRAMMER,
ALBERT MASON,

Board of Harbor Commissioners.
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Report of the Engineer in Charge, December 31, 1876.
During the past year the following progress has been made by

the contractors, Messrs. Clapp & Ballou. The heavy wall has been
essentially completed as far east as the first dock. The light wall
around this dock is finished, except a short portion where it is to be
built in connection with the heavy wall east of the dock, now in
progress. The heavy wall between the docks is laid up to a height
of fourteen feet from its foundation, its top being now seven feet
below low water. The work is progressing whenever the weather
permits, and will probably be laid up to low water as soon as the
weather in the spring of 1877 allows the work to be prosecuted
above that level, where cement is to be used.

The work of filling has been pushed about as fast as the walls
were ready to receive it. All the wall west of the first dock has
been loaded, even more heavily in some places than its final load,
and stands well. The portion that was built upon rip-rap has set-
tled an average of about six inches along its whole length, since it
was begun, owing to the indentation of the rough stones into the
clay bottom. An allowance was made for this in adjusting the
coping, so that it still stands at grade sixteen. The settlement has
been so uniform along its whole length that no cracks worth naming
have been developed in the cement work.

In providing material for the filling, the dredging has been done
as follows„•

Fort Point Channel has been dredged to the required depth, with
slight exceptions, for a width of 400 feet opposite the light wall,
reaching by a gradual slope a depth of 19 feet below low water at
the beginning of the heavy wall. The channel then gradually con-
tracts in width to about 200 feet before arriving at a point opposite
the first dock, increasing in depth to 23 feet below low water.
Near the entrance of the first dock it has been widened again to a
width of 400 feet, to allow vessels to turn in entering or leaving
the dock. From this point a channel is dredged about 200 feet

APPENDIX.
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wide and 23 feet deep at low water nearly due east to the main ship
channel. A considerable amount of material has also been taken
from the former shoal off Long Wharf. There now remains to be
dredged from the first dock itself about 64,000 cubic yards, which,
it is estimated, will about complete the clay filling of the 25 acres
now contracted for.

Mention has been made in former reports of a timber platform to
be built in front of the light walls along Fort Point Channel and
the dock walls. Although such a platform was a part of the origi-
nal plans, no contract has been made for its construction, it being
considered as of little use until the property should be occupied for
commercial purposes. But if the dock should be dredged to its full
depth without building this platform, the mud and clay would be
likely to slip away from the foundation piles of the wall and expose
them to the attacks of the worms, which are quite destructive in
these waters. The cost of building the platforms along both walls

would be about §75,000. If it be thought unadvisable to do this
work at present, or preferable to leave it to be done by the future
occupants of the premises, the foundation of the wall would in the

meantime be fully guarded by omitting some of the dredging along
the front of the dock wall or by driving a row of spruce piles along
the base of the dock wall and in its front. The latter would cost
about §4,000.

The cost of the work now under contract during the successive
years of its progress is given in the following tabular statement.

Respectfully submitted by
Your obedient servant,

EDW. S. PHILBRICK,
Engineer in Charge.



Linear Feet.
Square Feet Total Value Reserved under

WORK DONE.
‘

. Actually Paid.Filling. at Contract Prices. Contract.
Light Wall. Heavy Wall.

Before January 1. 1875 . 641 255 190,016 1160,139 00 116,013 88 $144,125 12

Up to January 1, 1876, 1,138 743 349,216 357,682 26 35,768 20 321,914 06

Up to January 1, 1877, 2,415 879 561,692 525.228 21 52,522 82 472,705 39

Remaining to be done, 166 68 284,308 196,206 79 -
-

Total when done, 2,580 947 846,000 720,435 00

Add cost of platform, if built, -
-

- 75,000 00 - -

Boston, January 2, 1877.

1877.]

HOUSE—
No.
25.
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HISTORICAL NOTES ON PLYMOUTH HARBOR.

[Furnished to the Board in advance of its publication elsewhere, under authority from the
Superintendent of the U. S. Coast Survey.]

Boston, May 1, 1876.
Dear Sir :—I desire to call your attention to evidences of impor-

tant physical changes in the harbor of Plymouth, which are furnished
by comparisons of Champlain’s sketch (1605) and Blaskawitz’s
survey (1774) with the most recent chart of the Coast Survey.

The first of these documents is found in the published works of
Champlain ; the second is before me, in the original manuscript,
bearing the autograph of the author, with his official title, “Deputy
Surveyor for North America.” *

Champlain.—The sketch of Plymouth under the name of Port
St. Louis , may be found in Chapter YIH. of the Quebec edition.f

From the text it appears that the little vessel bearing Champlain
(who was not the commander) ran into the “ cu-de-sac,” to wait for
a fair wind to continue the voyage, on the 18th of July, 1605, and

remained there only one day.
The positions are given upon the sketch of two anchorages, one

in the middle of the roadstead, which was the first occupied, the
other near the point of Long Beach. They were tempted to leave
their first anchorage by the hope of going in their vessel into the
“ river,” to which they were invited by the Indians ; but they found
the water too shallow, “ it being low tide,” and again let go their
anchor.} This vessel drew five feet, and the sounding given on
Champlain’s sketch, indicating the end of the course, is one fathom ;

from which we learn that his depths are reduced to low water.

Champlain went on shore and reconnoitred the river, and found it

only an arm of the sea. He describes the bay as a place about one

league in circuit—evidently meaning the “ cu-de-sac ” into which the

vessel ran for an anchorage, and not the entire water-space. It is

• This manuscript map of 1774 is the property of Mrs. Mary Winslow Russell,

grand-niece of the Edward Winslow to whom (as stated in the legend) it was pre-

sented hy the author. This map has never been published, although the late Dr.

NathanHayward, some ten years ago, made lithographiccopies forprivatedistribution.
\ (Euvres de Champlain publiees sous U patronage de VUniversity Laval, par L

Abbe C.-H. Laverdihre, M. A., 1870.
+ Presuming that Champlain’s date is Gregorian, we have computed the tide, and

find that low water, a little below the mean, occurred at 6 p. m.
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this “ cu-de-sac ” that he sounded out, and although he does not
represent Brown’s Bank, the limits of his soundings indicate that
the bank was there, but that he did not know that any ship channel
lay between this bank and the Gurnet or Saquish. If this bank had
been as elevated as it now is, so as to run dry at low water, he would
probably have represented it on his sketch, and have guessed that
the great entrance channel to interior waters lay beyond.

In the text he refers to the Gurnet as covered with wood, princi-
pally pines, and as “attached to a pretty long coast of sand dunes.”

He then speaks of two “ islets in the said bay ” (evidently' Saquish
and Clark’s islands), “ which are not seen unless one is within, around
which the sea runs nearly dry at low tide."

Champlain’s map is, in the main, a wretched eye sketch—one of
the worst that appears in his narrative. He evidently did not think
the anchorage a valuable one. He had gone in on the wrong side of
Brown’s Bank, and just missed the discovery of an excellent harbor.

Ignoring the well-deserved reputation of this very scrupulous ex-
plorer and writer, and assuming nothing for this map bey'ond that
which would impress us in the most ordinary' sailor’s sketch, we still
must admit that there are points of value in it. He had two instru-
ments, a compass and a lead-line, and he evidently' designed to
represent two positions of his vessel in their relations to the two
entrance headlands, etc.

With his compass corrected for the variation, determined by' him
at Malle Barre on the previous voyage, we find the tangents to the
entrance headlands (at the shore lines) to be N. byr E. one-half E.
and E. S. E., while the point of Long Beach bears N. W. (true).
We also observe that a considerable portion of Clark’s Island is
open to the westward of Saquish.

With these bearings and range, we plot the vessel upon our Coast
Survey map, and find it lying two miles from Rocky Point, and over
three from Gurnet Point. These two points have no doubt washed
away somewhat; but with every possible allowance for waste, we
cannot conclude, from the data referred to, that the anchorage place
was less than one and three-quarters statute miles from the outer
chord of the entrance. In his sketch, however, Champlain makes
the vessel lie about mid-way' between the outer chord and Long
Beach, which would reduce the distance we have just given to one
and a quarter miles.

Having satisfied ourselves that the vessel lay from one and a
quarter to one and three-quarters miles from the entrance, let us
examine the soundings he has grouped about her and extended sea-
ward in his sketch. We find that in the circle of a half mile diam-
eter, about the vessel, there was an average of seven and one-half
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fathoms the extremes being five fathoms, on the inside, and nine
fathoms on the outside. The same circle upon the Coast Survey
Chart shows a mean of about three fathoms, and nothing greater
than four fathoms in 1853.

Again, we find that from his anchorage, nearly to the chord of the
bay, he has numerous soundings showing that a belt, about a half-
mile wide, could be followed out of the bay with a depth of nine
fathoms, and that when still quite within the tangent chord of the
bay (so as to be in the narrowest part of the entrance) there were
ten where there are now less than six fathoms. You will observe
by consulting Champlain’s sketch, that he gives four soundings of
ten fathoms in this neighborhood, as if to make sure to represent
the entrance depth to this “cu-de-sac.”

In the subjoined table we give a comparison of his soundings
with those of the Coast Survey in 1853—the latest we have

j Depth in Fathoms.
Distance from Entrance. ! Loss of

j 1605. 1853. I*epth-

Statute Miles—-
-0.00,* ........Xot given. 5f
0.25,f 10 51 4|
0.60, ...

.... 9 4 40- 9 4 41.00, . . 8 5 3
1- 7 34 34
1-50, . . 5 3|

* Tangentline from Gurnet to Rocky Point. f Between entrance headlands.

It is safe to conclude from the above, that the deeper portion of
the cove or bay between Brown’s Bank and Bocky Point, has re-
ceived an enormous deposit since the visit of Champlain.

As well as we can judge from the sketch, the depth found near
the point of Long Beach was about the same in 1605 as it now is,
although there can be no doubt that alterations of Long Beach itself
have been in progress since that time.

There is no evidence of any general emergence of the New 7 Eng-
land coast indicated by any comparisons that we have made of
Champlain’s maps with those of the Coast Survey. Salt marshes
indicated by Champlain in his map of Saco, Maine, are marshes
still, and the depths over the rocky bottom of Gloucester, as well
as in some of the lagoons of Cape Cod, remain the same now as in
1605. The Old Colony Records of very early dates abound in refer-
ences to the salt marshes of Plymouth, Duxbuiy, and Marshfield,
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which were peculiarly valuable iu a country where the uplands were
not yet cleared, and which still remain at level of high water. We
have taken pains to investigate a little this question of emergence,
because a very able geologist has recently asserted that the coast
of the “ Gulf of Maine ” rises from one to three feet per century.

Blaskawitz (1774).—In its topographical features, the original
plotting made by Blaskawitz from his survey of Plymouth, is
remarkable for accuracy and beauty. It is deficient in soundings,
but the depths in the principal channel-waj's are given, and'seem to
be designed to be those of the best water at low tide.

The depths in the channel through the Cow Yard and along the
main ship channel past Saquish Head, are represented much less iu
1774 than upon our latest Coast Survey Chart. It is possible that
the completion of the cordon of dunes connecting Saquish with the
Gurnet (which has been effected since the Blaskawitz Survey) and
the closing of a broad wash-over in the beach above Rousse’s Hum-
mocks, may have caused more water to flow in and out of the chan-
nels we have named, and induced a greater depth of water.* But
we should be timid of conclusions relative to deepening, because our
Coast Survey soundings are so much more numerous than those
upon the old map, that the greatest depressions of the channel-bed
are more likely to have been reached by us than by Blaskawitz.

When shoaling, instead of deepening, is indicated by the com-
parison of old maps with our own, we may safely conclude that a
change has occurred, and this is the case presented in the lower part
of the main ship channel between Saquish and the sea, to which we
shall now refer.

The following table shows the comparison of depths in the lower
reach of the main ship channel: —

Depth in Fathoms.
„ Loss of

Distance in Statute Miles. Depth.1774. 1853.

1.00, 6 lif0.80, 7 2f0.60, 8
0.44, 9 \\ 4f0.25, 9 4| 44
0.00, 10 4f o|t
0.20, 10 6 4 §

• This opening above Ronsse’s Hummocks appears to have been dry at low tide—-
and is a little uncertain in the manner of its representation.
t One mile westward from tangent line, joining outer cliff of Gurnet with Rocky

Point.
J On tangent line, joining outer cliffof Gurnet and Rocky Point.
\ Outside of tangent line above mentioned.
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General Conclusions.
1. Champlain entered the outer cove of Plymouth, in 1605, with

ten fathoms of water where there are now less than six ; and Blas-
kawitz, in 1774, ran into the main ship channel of Plymouth with
ten fathoms where there are now less than five.

2. Champlain, in 1605, found about four fathoms more water in
the deeper portion of the outer cove than now exists ; and Blaska-
witz, in 1774, found about four fathoms more water, for a distance
of a mile, in the outer portion of the main ship channel, than now
exists.

It would be rash to conclude that the agreement of these diminu-
tions of depth indicates that the entire change has occurred during
the last century ; but we drop this hint for what it is worth.

Along the western coast of Cape Cod Bay there are several fiords
similar to Plymouth, but of less extent, that have been more nearly
filled up with the sands of the coast. There are many thousand
acres of salt meadow in Scituate and Marshfield, which are evidently
formed of silt from the outside coast, where the high glacial bluffs
are falling a prey to the dash of the sea; but the headlands at the
entrance to Plymouth are now' so defended by the bowlders that lie
at their feet, that they yield very slowly. The Gurnet headland has
diminished very little since 1774, and the distance from it to Rocky
Point has remained about the same.

We have generally regarded the waves as the primary agents for
the supply of the material filling up the re-entrant angles of our
coast, not only in their direct action upon the glacial cliffs, but also
in their transporting power where they drive diagonally upon the
shore ; but in Cape Cod Bay there is a curious action of the currents
that we must not ignore. In the report of the Advisory Council of
the Joint Committee of the Massachusetts Legislature on the Cape
Cod Ship-Canal (1860), it is stated that “the tidal party in Cape
Cod Baj' discovered a coastwise current which ‘gave peculiar interest
to the observations.’ This current sweeps along the western shore
of the bay, pursuing a northwardly course ; it is feeble at the out-
let of the canal, but it gathers strength further north, where, accord-
ing to the observations, it slackened only for about two hours at the
time of most rapid rise of tide. The most singular feature, perhaps,
of this coast current, that fell under the observer’s notice, was its
very low temperature in summer.” The next year after this report
of the Advisory Council was made, the same party of Coast Survey
observers made further investigations upon this stream. A station
was occupied only about four miles south-east of Rocky Point (the
southern headland of Plymouth), and there the northerly movement
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was found to be about a half-mile per hour at the surface, and but
little less than this near the bottom, eighty-four feet below—a
velocity quite equal to the rolling of sand.

3. The material which has accumulated in the entrance to the
main ship channel of Plymouth, and in the cul-de-sac below Brown’s
Bank, has been brought alongshore from the northward by storm
seas, and has been swept from the southward, over the bed ofBarn-
stable Bay, by a littoral current.

Very respectfully, yours,

HENRY MITCHELL, U. S. C. S. *

Caelilb P. Patterson, Esq., Superintendent U. S. Coast Survey.

Note.—Copies of the sketches of Champlain and Blaskawitz will
be found in the Annual Report of the Coast Survey for 1876, not
yet issued. Below we give a full translationof Champlain’s account
of his visit to Plymouth.

“ Continuation of the Discoveries of the Coast of the Almouchiquois,
and what we particularly remarked there.

•“ The next day we doubled the Cape St. Louis, thus named by
Sieur de Mans, moderately lowland, in latitude 42|°, and made
this day two leagues of sandy coast; and passing along this, we
saw there a quantity of cabins and gardens. The wind being con-
trary, we entered into a cu-de-sac to await proper weather to make
our route. There came to us two or three canoes, which came from
fishing cod and other fish which occur there in quantity, which they
fish with shafts (?) made out of a piece of wood into which they
fasten a bone which they form in fashion of a harpoon and tie very
carefully for fear that it should pull out, the whole being in the form
of a little hook ; the line which is attached to it is made from the bark
of a tree. They gave me one of them, which I took from curiosity,
where the bone was attached by hemp, in my opinion like that of
France, and told me that they gathered this herb in their country
without tillage, and showed me the height to be four to five feet.
The said canoe went back to the land to notify those of his house-
hold, who made smoke (as signal ?) and we perceived eighteen or
twenty savages, who came to the border of the sea and began to
dance. Our boat went on shore to give them bagatelles, with which
they were well pleased. There came down to us others who prayed

6
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us to go into their river. We weighed anchor to do so, but we could
not enter because of the little water which we found there, it being
low tide, and were constrained to anchor at the entrance. I went
on shore, where I saw manj- others, who received us very graciously,
and reconnoitred the river, which is nothing but an arm of the sea,
which extends a little distance inland, which is in part deserted,
within which is a brook which is not navigable for boats except at
high tide.

“ This place may be a league in circuit. At one of the entrances
of it there is a kind of island (?) covered with wood, and principally
with pines, which is attached to a pretty long coast of sand dunes;
the other coast is a pretty high county. (A promontory seen four
or five leagues at sea, is the purport of the legend on the sketch.)
There are two islets in said bay, which one sees not if one is not
within, around which the sea nearly drains out at low tide. This
place is very remarkable from the sea, inasmuch as the coast is
low, except the cape of the entrance of the bay, which we named
the port of the Cape St. Louis, distance from the said cape two
leagues, and ten from the Cap aux isles (Cape Ann). It is about
in the same latitude as Cape St. Louis.*

“ The 19th of the month we left this place. . .
.”

* The latitude stated is 45 miles too high. If Champlain had not illustrated the
above narrative by a sketch, it would, by itself, be scarcely more comprehensible
than the Sagas relating to the voyages of Leif and Thorwald in the same neighbor-
hood probably.
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LIST OF PROPRIETORS

To whom Payment has been Made by the Commonwealth in
Settlement of their Rights to Marsh Lands in East Harbor.

Proprietors of East Harbor Meadow, ....$1,820 00
Thomas F. Small, ....... 983 47
Isaac M. Small, ........751 13
Jesse Collins, ........ 65 88
J. G. Thompson, . . . . . . . . 119 39
Asa Sellew et als., ....... 28 31
Atkins Hughes, ........ 64 96
Wm. Chandler, . 27 45
S. T. Eastman, ........ 45 60
Isaac Green, ........ 23 18
Francis Small, .-

. . . . . . . 56 36
T. K. Small, 101 10
Isaac Small, ........ 185 28
Jesse Paine, ........ 32 94
E. C. Kilburn, . . . . . . . . 11l 93
Sarah Larkin, . . . . . . . . 101 50
Solomon Bangs, ........ 48 40
Jesse Collins, ........ 28 06
Amos Coan, . . . . . . . . . 76 86
J. S. Dyer, ......... 96 80
John Hughes, ........ 89 34
Heirs of J. A. Mayo, . . . . . . . 129 62
Enos Nickerson, ........ 77 44
Jesse Paine, 18 14
Thomas D. Smith, ....... 100 49
Heirs of John Smith, 186 80
S. K. Hopkins, . . . . . . . . 120 32
David D. Smith, 114 06
Asa Sellew, . . . .

.
. . . . 108 91

Heirs of James Hughes, 233 78
Heirs of J. Small, ....... 134 50
Wm. Holden and Wm. Holden, Jr., .... 283 92
Wm. Holden, Jr., and Wm. Holden, . .

.
. 25 16
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Thomas Small, ........$ll7 61
D. S. Small, 63 28
Heirs of Edw. Armstrong, ...... 110 93
Edgar Paine, 83 41
Isaiah Gifford, ........449 37
Joanna C. Myrick, ....... 54 44
W. H. Collins, 47 52
D. D. Smith, 55 51
Win. Chandler, ........ 57 49
Francis Small, . . . . . . . . 170 92
Reuben Atkins, . . 170 52
Jonah Stevens et als., ....... 182 54
Seth Nickerson, ........ 46 01
Heirs of Jonathan Nickerson, 174 24
J. P. Johnson, 65 32
Heirs of Nehemiah Nickerson, 78 65
Heirs of Simeon Conant and Eben. Atkins, . . . 76 25
Mercy M. Lewis, ........ 103 70
J. H. Bird 28 97
Thomas Lewis, ........ 133 42
R. O. Watkins, 88 08
Stephen Nickerson, . 107 20

$8,856 46
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Improvement of Boston Harbor, Mass.
Operations for the improvement of this harbor were suspended for

the winter in November last. The work done during the past season
of 1876 has been as follows, viz :

This improvement consists in straightening, widening, and deep-
ening the main ship channel for a distance of fifteen hundred (1,500)
yards across the bar, for a width of six hundred (600) feet, and
to a depth of 23 feet at mean low water, or about 33 feet at
mean high water. Dredging operations were resumed at this
place on the 3d of May last, by the Atlantic Dredging Company,
of Brooklyn, N. Y., under contract of March 5, 1874, and continued
until the 11th of July, when the contract was completed by 90,859£
cubic yards of dredging. On the 9th of May last, Messrs. Curtis,
Fobes & Co., of Portland, Me., also commenced dredging at this
place, under their contract of May 19, 1875, for 90,000 cubic yards,
more or less, of dredging, which was continued by them without
interruption until the 16th of November, when the contract was
completed by cubic yards of dredging. On the 10th of
June, work was commenced by the Harbor Improvement Company,
of Boston, under contract of September 1, 1874, on the removal
of several sunken ledges which were laid bare by their dredging
operations of the previous year on the Upper Middle Bar ; which
ledges were completely removed to the required grade of 23 feet
below mean low water, on the 26th of August,—containing, alto-
gether, 37 cubic yards,—in completion of the contract.

Under the above-named contracts, together with the previous ones
made and completed since 1870, all the dredging required at the
Upper Middle Bar has been completed, amounting altogether to

cubic yards ; and about 50 cubic yards of sunken ledges
and bowlders have been broken up and removed to grade. The
only shoal part of the channel at this place which, after about
31,500 soundings, has been found to require further improvement,
is a sunken ledge laid bare by dredging. It is about 300 yards

ABSTRACT OF REPORT OF GEN. GEORGE THOM TO
THE CHIEF OF ENGINEERS, FOR 1876.

1. At the Upper Middle Bar.
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above (westward of) black buoy No. 9, and extends 150 yards into
the channel on its southern side, covering an area of about 230
superficial yards in the plane 23 feet below mean low water, with
about 20 feet of water over its ‘shoalest part at mean low water.
The removal of this ledge to grade will require about 81£ cubic
yards of excavation.

2. West End of Great Brewster Spit.
The work for the improvement of the main ship channel at this

place consists in the excavation, by dredging and otherwise, of the
southern portion of this spit, so as to obtain a depth of 23 feet at
mean low water, for a width of not less than 600 feet. The dredg-
ing required at this place commenced in August, 1875, by the New
England Dredging Company, of Boston, under contract of Septem-
ber 3, 1874, leaving to be done for its completion the breaking up
and removal of 95£ cubic yards of ledge which had been laid bare
above grade by the dredging. This work was commenced in the
latter part of May, 1876, and was finished on the Bth of November;
which, with the dredging (viz., 29,225 cubic yards) previously done
under the same contract, has completed all the improvements pro-
jected at this place.

3. Nash's Rock Shoal
This shoal lies in the entrance of Boston Harbor, about one-third

of the way across from Brewster Spit to Point Allerton. It has an
area of about nine acres above the 23 feet plane, and is composed of
bowlders (some of which are very large), shingle, gravel, hard-pan,
etc., etc. The improvement projected for this place is to reduce the
shoalest portion of the shoal to a depth of 21 feet at mean low
water, and to remove all the dangerous rocks from its surface.
Under the contract made May 19, 1875, wdth Messrs. Curtis, Fobes
& Co., of Portland, Me., this work was partially finished in Septem-
ber last, leaving still to be done, under some new contract, about
60 cubic yards of dredging, and about 100 cubic yards of bowlders
to be broken up and removed.

4. Repairs of Sea-walls.
Sea-walls have been built for the protection and preservation of

the headlands in this harbor, at Point Allerton, Great Brewster
Island, Lovell’s Island (north head and south-east bluff), Gallop’s
Island, Long Island (north head), and Deer Island (north, middle,
and south heads). All these sea-walls, with the exception of that
on the south-east bluff of Lovell’s Island, and those on Deer Island,
are in good condition. During the months of October and Novem-
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ber, all the necessary repairs were made on these sea-walls, except-
ing that on the south-east bluff ofLovell’s Island. For raising and
repairing this wall, §n estimate for an appropriation was submitted
in my last annual report.

5. Removal ofSunken Rocks.
The removal of Kelly’s Rock, Tower Rock, Corwin Rock, and of

a sunken ledge recently discovered between George’s Island and
Great Brewster Spit (all situated in the main ship channel at “The
Narrows”), had all been removed in September, 1875, to a depth of
23 feet at mean low water, as stated in my last annual report.
Barrel Rock, in Broad Sound, and State and Palmyra rocks, on the
southern edge of the Lower Middle Bar (about one-half a mile east
of Castle Island), have also been removed; so that the only work
that now remains to be done for completing all the contemplated
improvements in this harbor consists of the following, viz. :

1. Straightening, widening, and deepening the main
ship channel at the south-west point of Lovell’s
Island, at an estimated cost of . . . . $16,000 00

2. Completing the improvement of Nash’s Rock
Shoal, say ....... 5,000 00

3. Removal of ledges recently discovered above and
below Kelly’s Rock, say ..... 11,340 00

4. Removal of ledge recently discovered in the main
ship channel, at the Upper Middle Bar. . . 5,000 00

6. Removal, by dredging, of Man-of-War Shoal, say 39,000 00
6. Repairing sea-wall on south-east bluff of Lovell’s

Island, estimated at . . . . . . 15,000 00
Engineering expenses, and other contingencies, say . 13,135 00

Total, $104,475 00

Amount appropriated by Act of Congress, approved
August 14, 1876 ($50,000), less amount since
expended is, say . . . . . . 44,475 00

Additional amount required for completing all the
contemplated improvements in this harbor, . $60,000 00

Improvement op Hingham Harbor, Mass.
By Act of Congress, approved March 3,1875, provision was made

for the improvement of this harbor, the cost not to exceed $lO,OOO.
The project adopted for this improvement consisted in straightening,
widening and deepening the channel, so as to have a width not less
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than one hundred feet and a depth of eight feet at mean low water,
or about six feet at low water of spring tides, the mean rise and fall
of the tides being nine and a half feet.

Under a contract made with Messrs. Curtis, Fobes & Co., of
Portland, Me., 25,160 cubic yards of dredging (at 18 cents per
cubic yard) was done by them, which they completed on the first of
May, 1876 ; and under contracts made with Mr. George W. Town-
send, of Boston, Mass., ninety-tw To cubic yards of sunken ledge was
removed from the channel, which was also completed in May last.

This completes all the improvement projected for in this harbor.

Improvement of Mereimac River, Mass.
The project adopted for this river, consists in so improving it by

dredging and the removal of sunken rocks, that it shall have a

depth of twelve feet at ordinary high water, from its mouth in
Newburyport Harbor, Mass., up to Haverhill (a distance of fifteen
miles) ; and thence for a distance of about four miles up through
“ the falls,” a depth of four feet in the ordinary stages of the river.
During the past season, work has been carried on, for this purpose,
as follows ; viz.; —

1. The channel has been opened for a width of one hundred feet,
and to the projected depth through “ Currier’s Shoal,” about five
miles below Haverhill, Mass.

2. The channel has been opened for a width of about seventy-five
feet, and to the projected depth through the shoals, near the head
and foot of Silby’s Island, from one to two miles below Haverhill.

3. The shoal at Haverhill, between the bridges, has also been
improved, so as to have a channel ten feet in depth at ordinary high
water; and

4. Numerous large bowlders have been removed from the channel
at “the falls” above Haverhill.

These operations were continued until the last of October, when

they were suspended for the winter on account of freshets and ice.
These improvements, together with those made in 1875, near

Rock’s Bridge, by the removal of Petty Rock, Little Currier Rock
and shoals above and below the bridge, have been such that the
only work that now remains to be done for completing the improve-
ment of this river above Newburyport Harbor, as now projected,
consists in the removal of numerous sunken bowlders from the
channel near Silby’s Island and elsewhere, for which the funds now
available are believed to be sufficient.

For the projected improvement in Newburyport Harbor, the
additional appropriations asked for in my last annual report will
be required.



491877.] HOUSE—No. 25.

Plymouth Harbor, Mass.
The improvement projected for this harbor consists,—
1. In the protection and preservation of Long Beach, which

affords the only shelter the harbor has from easterly storms ; and
2. In opening through the shoals a towing channel, one hundred

feet in width and six feet in depth, at mean low water (or sixteen
feet at mean high water), from deep water near the Middle Ground
up to the wharves of Plymouth.

The various works that have been built from year to year upon
Long Beach, have strengthened and extended it to such an extent
as to afford all the desired protection to the harbor, with a prospect
of its being permanent, if by proper and seasonable repairs it shall
be kept in its present efficient condition.

Under the appropriation of $lO,OOO made by Act of Congress,
approved March 3, 1875, for improving the channel of this harbor,
a contract was made with Mr. Augustus R. Wright, of Geneva, N. Y.,
for the dredging, at twenty-three cents per cubic yard, which he
completed in June last by 34,985 cubic yards of dredging ; whereby
a channel has been opened up to the wharves of Plymouth, for a

width of fifty feet, to a depth of six feet at mean low water. An
estimate for completing the improvement of this harbor has been
submitted, with a view to obtaining an appropriation therefor by
Congress.

7



50 [Jan.HARBOR COMMISSIONERS’ REPORT.

ABSTRACT OF EFFORT OF GEN. G. K. WARREN TO
THE CHIEF OF ENGINEERS, 1876.

New Bedford Harbor, Mass.
In the months of July, August, September, and October, 1875, a

channel 105 feet wide was dredged from the deep water near Fair-
haven wharves, across the shoal to the wharves at New Bedford.

The depth secured was 15 feet at mean low water. The mean
rise of the tide is about three feet. The completed project is for a
channel of the above depth 200 feet wide, for which, according to
the original estimate, $4,000 additional is required.

Financial Statement.
Amount in treasury of the United States, July 1, 1875, $lO,OOO 00
Amount expended in the fiscal j-ear ending June 80,

1876, 9,926 13
Amount available July 1, 1876, 73 87
Amount appropriated by Act approved Aug. 1,4, 1876, 10,000 00
Amount estimated to complete project, . . . 4,000 00

Dec. 1, 1876. The expenditure of the appropriation of $lO,OOO,
made by Act of Aug. 14, 1876, has not been authorized.

Htannis Harbor, Mass.
There being no sufficient means available for this work, nothing

was done during the past fiscal year. To complete the strengthen-
ing of the work at the breakwater, will require an appropriation of
$lO,OOO. Besides this, the lighthouse should be moved to the east
end of the breakwater.

Financial Statement.
Balance in treasury of the United States, July 1, 1875, -

Amount in hands of officer, subject to his check, July
1, 1875, $42 94

Amount expended during the fiscal year ending June
30, 1876,

Amount required to complete the existing project, . 10,000 00
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Wareham Harbor, Mass.
The continuation of the dredging under the last appropriation,

was unavoidably delayed until June 6, 1876. It has since made
rapid progress, and will be completed in July. There will then be a
channel up to the wharves nine feet deep at mean low water, having
a width of 100 feet in the narrowest part, and throughout the greater
part of the harbor 200 feet or more. The mean rise of the tide is
about four feet.

Financial Statement.
Balance in treasury of the United States, July 1, 1875, $lO,OOO 00
Amount expended daring fiscal year ending June 30,

1876, 2,975 22
Amount available July 1, 1876, 7,024 78
Amount required for completing project, ... -

Dec. 1, 1876. This improvement was completed in July.

Taukton Eiyer, Mass.
The work under the last appropriation of $lO,OOO, approved

March 3, 1875, which consisted in dredging and removing rocks
from the channel, has all been completed except the removal of some
pieces of blasted rock, which will be done in July. After this is
done, there are shoal places and scattering rocks to be removed
requiring an appropriation of $5,000. The channel is now essen-
tially nine feet deep at mean high water, in the narrowest cuts 45
feet wide, and in others 60 feet wide. This river is not navigated
at low tide in the upper part.

Financial Statement.
Balance in treasury of the United States, July 1, 1875, $lO,OOO 00
Amount expended in fiscal year ending June 30, 1876, 8,794 10
Amount available July 1, 1876, 1,205 90
Amount estimated to complete existing project, . . 5,000 00

Dec. 1, 1876. The removal of blasted rock was completed in
August.

Fall River Harbor, Mass.
The work under the last appropriation has completed the projected

channel to a width of 100 feet, and depth of 12 feet at mean low
water. The mean rise of the tide is about J-j feet.

The original project contemplated a gradual widening out of the
new channel to 300 feet at each end, this increased width being
through a curved part of its course.



52 [JailHARBOR COMMISSIONERS’ REPORT.

Financial Statement.
Balance in treasury of the United States, July 1, 1875, $lO,OOO 00
Amount in hands of officer, subject to his check, July

1, 1875, 4,386 77
Amount expended during the fiscal year ending June

30, 1876, 13,789 22
Amount available July 1, 1876, ..... 697 55
Amount appropriated by Act of Congress, approved

Aug. 14, 1876, 10,000 00

Dec. 1, 1876. The expenditure of the appropriation of $lO,OOO.
made by Act of Aug. I£, 1876, has not been authorized.
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Boston & Albany Railroad Company, )

Boston, November 27, 1876. 5

To the Honorable Board of Harbor Commissioners.

In behalf of the Boston & Albany Railroad Company, I respect-
fully represent that the docks and wharves of said company in East
Boston, with the elevator and storehouses connected therewith,
furnish at the present time a very large proportion of the facilities
for the foreign commerce of Boston. I send to you herewith a plan
of the Grand Junction wharf property at East Boston.

Dock No. 6, upon which the elevator is situated, has a depth of
water of 23 feet at low tide. There are frequently two and there
have been at times three large steamers discharging or receiving
freight at the same time in this dock. The depth of the water
opposite the dock, outside of the Commissioners’ line and in the
channel, is but about 18 feet at low tide. The largest steamers
cannot therefore, at low water, pass from the dock over this bar or
shoal into the ship channel.

The company which I represent have formerly dredged at their
own expense in front of their docks to make them reasonably
accessible. We understand that your honorable Board have caused
the obstructions before the docks in other parts of the harbor to be
removed and the water to be deepened at the expense of the State.
The importance and even necessity of similar work at East Boston
is more urgent. If at any time, when a loaded steamer was in this
Dock No. 6, the elevator should take fire, with the tide nearly out,
there would be no power to haul the steamer out of the dock to a
place of safety. And, on the other hand, if the steamer should take
fire, the elevator would be exposed to a like danger, with no means
of protection.
I need not enlarge upon the nature and extent of the calamity

which such an occurrence would cause, not only to the parties more
specially interested, but to the reputation and commercial interests
of the port.
I shall be ready to make any further representations, or furnish

any additional information upon the subject, which the Commission-
ers may require.
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What is required, is, that sufficient dredging should be done out-
side of the Harbor Commissioners’ line to enable the steamers of
the heaviest draught, when loaded, to float at low tide.

I am, very respectfully, yours,

D. WALDO LINCOLN,
Vice-President.

Cunasd Steamship Office, )

■ 99 State Street, Boston, December 5, 1876. )

To the Honorable the Board of Harbor Commissioners, Boston.

Gentlemen:—On a recent outward-bound trip from this port to
Liverpool, the mail steamship “China,” after leaving her moorings
at the Cunard wharves, East Boston, and proceeding out of dock,
grounded on a bank in the harbor, which is situated about 150 feet
to the westward of the northern corner of the Cunard wharf, East
Boston. This bank has been gradually forming during some years
past. It appears to consist of the natural deposit of the channel
which sweeps over it, on the East Boston side of the harbor. There
is only a depth of about 15 feet of water over it at low water. The
“ China,” loaded, draws about 22 feet 6 inches. This vessel again
sailed from Boston on Saturday the 25th ulto., and was on this
occasion detained half an hour beyond her advertised time of sail-
ing, because the pilot in charge of her considered the bank an
obstruction to her safe navigation.

I respectfully refer to the pilot (Captain Harrington) and the
harbor-master (Captain Cates) in verification of these statements,
and if this application, confirmed by them, is satisfactory to your
honorable Board, hereby petition that said bank may be removed
by dredging.

I send with this a plan of the Cunard wharves, East Boston,
showing a depth of water around them, dredged by the proprietors,
of from 22 to 23 feet at low ■water.

Yours, very respectfully,

JAMES ALEXANDEE,
Agent Cunard Steamship Company.
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[Chapter 122, 1876.]

AN ACT
Relating to the Passage of Vessels through Drawbridges.

Be it enacted , &c., as follows:
Section 1. Any city or town in which a draw for the passage of

vessels through a bridge used as a public highway and maintained
at the public expense, is situated, shall have power to make ordi-
nances or bj'-laws regulating the passage of vessels through such
draw, and to annex penalties not exceeding fifty dollars for each
violation thereof: provided , such ordinances or by-laws shall be
approved by the harbor commissioners.

Sect. 2. In all cases where such ordinances or by-laws are made
applicable to any draw, it shall be the duty of such city or town to
place said draw under the direction of a suitable person or persons,
as draw-tender or superintendent, and to post in some conspicuous
place near by, a written or printed copy of such ordinances or
by-laws.

Sect. 3. Such draw-tender or superintendent shall have full con-
trol of the passing of all vessels through the draw, shall furnish all
facilities for such passing, shall allow no detention, having due
regard for the public travel, and shall enforce the ordinances or
by-laws aforesaid.

Sect. 4. If any vessel shall, through the negligence of the mas-
ter or others having charge of her, or their neglect to comply with
such ordinances or by-laws, or disregard of the directions of such
draw-tender or superintendent, injure any bridge, draw or pier or
wharf connected therewith, the owner or owners thereof shall like-
wise be liable to pay for such damage, to be recovered by such city
or town in an action of tort.

Sect. 5. Such draw-tender or superintendent shall likewise have
authority to remove any vessel obstructing such draw, or inter-
fering with the passage of other vessels through the same, or made
fast to such draw or bridge or pier or wharf connected with the
same, without the consent of such draw-tender or superintendent, or
wilfully violating any ordinance or by-law, and the expense of such
removal shall be recovered in the manner set forth in the foregoing
section.

Sect. 6. This act shall take effect upon its passage.
Approved April 6, 1876.




