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REPORT.
BOSTON, Dec. 31, 1894.

To His Excellency

FREDERIC

T.

GREENHALGE,

Governor of Massachusetts.

The Commissioners on the Topographical Survey herewith present their report of the work
executed under their direction during the yea-r
1894.
The work assigned to the field parties of the
commission and the order in which the survey
has been carried forward are substantially the
same as arranged for the preceding season of
Itl9:3.

The ad vantage, however, of certain equip-

ment of instruments, supplied last year, and the
completion of the line of levels across the State,
. enabled the commissioners somewhat to increase
their force and also to extend the working season
to the full limit of time in which field work could
be effectively and economically prosecuted.
The general plan of operation has been to
resume work along the line reached last season,
and carry the survey westwardly in as regular
order as practicable.
In placing the parties in the field a group of
the most northerly townships, next the boundary
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line with New Hampshire, was assigned to Mr.
James B. Tolley; a group in the more central
part of the State to Mr. Eugene E. Peirce; and
a southerly group, next the boundary line with
Connecticut, to Mr. William C. Hawley.
The surveys of the commission have thus far
been aided and controlled by the previous triangulation of the United States Coast and Geodetic
Survey, together wit h such points of the Borden
survey as could be identified.

As the State

SUl'-

vey has extended farther inland, the points have
become not only less frequent, but have also
changed in character and position from what is
termed "secondary" to "primary triangulation."
The former is more in the nature of detail work,
and is used as a basis for topography; and the
latter is the skeleton work of the larger scheme
of the government survey, and includes such
stations as Blue Hill in Milton, Prospect Hill in
""\Valtham, Holts Hill in Essex County, Wachusett
in W Ol·cester County, Mt. Tom in Hampshire
County, Greylock, Perry's Peak and Mt. Everett
111

Berkshire County, with Unkonoonuc

and

Monadnock in New Hampshire, and Beaconpole
and Bald Hill in Rhode Island and Connecticut
near the boundary line of Massachusetts.

This

series of primary triangles are separated by distances of from thirty to forty miles.

- - - - - - -
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To observe and measure these long lines a
larger class of signals and more powerful instruments - often supplemented by the use of the
heliot?'ope - are required than is necessary in the

more detailed determination of points

III

the city

and town boundary lines.
Iu order to relieve the working parties of the
boundary line survey from the difficulties of connecting their work with the main tl'iangulation,
above refened to, which was at the same time
essential for the bases of their survey, a special
party was organized, under the personal charge
of Mr. C. H. Van Orden, to determine a series
of intermediate points between the primary and
secondary stations, to be located with a view to
the town boundary survey, per se.

This work

of Mr. Van Orden's was interrupted by his recall
to duty on the Coast and Geodetic Survey, in
order to run a line of preciEie levels along the
east shore of the Hudson River, in New York,
connecting a point and bench mark at Dobbs
Ferry, previously determined by that Bureau,
with the point at Albany determined by Mr. Van
Orden in 1893 under the auspices of this commisSIOn.

The particulars of this work were given

in the last report of the commission for that
year, 1893.
Still another field operation has been effected
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The

work assigned to Mr. Bowman was to go over
the ground of the town boundary survey of 1887,
in the south-western part of Bristol County, and
ascertain what changes, if any, had taken place
in the boundary lines, and to note the condition
of their respective markings.
During the last session of the General Court
an act was passed assigning to the Topographical
Survey Commission the duty of locating.' and
defining the boundary lines between the city . of
Fall River and the town of Westport.

The fol-

lowing report, addressed to His Excellency the
Governor and to the mayor of Fall River and
the chairman of the selectmen of Westport, sets
forth the action of the commISSIOn in fulfilment
of the duty assigned to them:To His Excellency

FHEDERIC

T.

GREENHALGE,

Governor of Massachusetts.

Your commissioners beg leave to present the
following report in reference to the requirements
of chapter 478 of the Acts of 1894:, viz., "An
Act to locate and define the boundary lines
between the city of Fall Ri vel' and the to wn of
Westport," as follows: SEOTION 1.

The commissioners on the topo-

graphical survey and map of Massachusetts are
hereby authorized and directed to locate and
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define the boundary lines between the city of Fall
River and the town of Westport, named in chaptel·
187 of the Acts of the year 1861, and to mark
said boundary lines and the angles and corners
thereof by appropriate monuments. The boundary
lines thus located and defined shall be the true
and correct boundary lines between said city of
Fall River and sai.d town of Westport.
In execution ' of the work assigned to them
under the requirements of the Resolves of 1885,
chapter 29, "to define by triangulation the boundary lines of the cities and towns of the Commonwealth," they have already fixed the position of
such points in the boundary lines between the
city of Fall River and the town of Westport as
had been previously marked by monuments in
accordance with the terms of the above act of
1861, chapter 187, by authority of the above
municipalities (Public Statutes of Massachusetts,
chapter 27, section 5, "The selectmen of the contiguous towns shall erect, at the joint and equal
expense of such towns, permanent monuments to
designate their respective boundary lines at every
angle thereof, except where such lines are bounded
I

by the ocean or by some permanent stream of
water ").
Your commissioners found no reason to question or change the location of any existing monu-
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ment marking the lines in question or of the point
due west from the north-west corner of Westport
equidistant from the east and west shores of North
Watuppa Pond (which point cannot be marked
by any permanent monument), until they came
to the boundary point described as being at the
southern extremity of North Watuppa Pond, the
position of which point had heretofore been in
question, and not officially defined by either of the
contiguous municipalities.
In accordance with chapter 5-!G of the Acts
of 1894, the Topographical Survey Commission,
on Aug. 1, 189:1, met at the point in dispute on
the boundary of Fall River and Westport, and
with the official representatives of those municipalities examined the ground and heard the eVldence which was presented.
Although it is clear that the people of the city
of Fall River and of the town of Westport have
for twenty-nine years recognized the boundary
line at the "Narrows" as lying at a point one
hundred feet east of the bridge over the strait
which at that point unites the North and South

,

Watuppa ponds, your commissioners are clearly
of the opinion that their action was based on an
erroneous view of the Acts of 1861, chapter 187.
That act calls for a line from the. north-west
corner of Westport in North Watuppa Pond
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southerly to the southern border of said pond," that is to say, beginning at the north-west corner
of the town of Westport, according to the present
actual exercise of jurisdiction; thence running due
west to a point in North Watnppa Pond equidistant
from the east and west shores thereof; thence
southerly to the southern extremity of said pond,"
- thence on a straight line to the southern end
of South vVatuppa Pond.

It describes no passage

of said line over the spit of land where the line
has been supposed to lie.
The southern end of North Watuppa Pond is,
in the act, clearly deemed identical with the northern end of South Watuppa Pond, a condition
which can be found on1y in the channel which
connects the two basins.

Moreover, in the divi-

sion of towns, when a stream or lake is the line,
it has been the general custom to follow the middle or shore of such stream or basin.

It is hardly

to be conceived that it was the intent of the law
to depart from this usage, especially as there was
no evident reason for so doing.
Therefore your commissioners have determined
that the intent of the law was to make the middle
of the stream uniting North and South Watuppa
ponds at the " Narrows" the division line between
Fall River and Westport; and in accordance with
the Acts of 189:1, chapter 546, they adjudge that
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the middle of said stream shall hereafter be regarded as the position of such division line at the
point in question.

This point will hereafter be

marked by witness monuments on either of the
abutments of the bridge crossing the " Narrows"
or by a surface mark in the centre of said bridge.
From the above- named point at the " Narrows"
the boundary line continues in a straight line
through South W atuppa Pond to its southern
extremity; thence through the centre of the
stream connecting said pond with Sawdy Pond;
thence through Sawdy Pond in a straight line to
its southern extremity to a point already marked
by a monument, the position of which has been
determined by this commission, and which is the
extreme southerly point in the boundary line
between Fall River and Westport.
The city authorities of Fall River are desirous
of having monuments placed at each end of the
stream connecting South Watuppa and Sawdy
ponds, and if, on further examination, it is found
practicable to erect them, the commission will
determine their respective positions, as they see
no objection to their establishment as auxiliary
points in this boundary line.
Respectfully submitted,
(Signed)

HENRY L. WHITING.
N. S. SH.ALER.
DESMOND FITZGER.ALD.

1895. ]
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During the past field season (1894) the United
States Coast and Geodetic Survey continued the
resurvey of the margin of topography surrounding Boston harbor.

In order to complete this

work as far as practicable within the year, a larger
number of the experienced topographers of that
Bureau than is usually concentrated upon given
localities was assigned to the harbor survey, and
Mr. Henry L. Whiting, the chairman of this State
commission, who is also the senior officer of the
Coast and Geodetic Survey, was assigned to the
general supervision of the United States work.
The commission had again the opportunity of
contributing such results of the State survey as
were useful in facilitating the government work.
A list of the triangulation points proper and of
the town boundary monuments that came within
the field of the work of the Coast and Geodetic
Survey parties was furnished to each of them.
This data comprised the geographical positious
(latitude and longitude), with sketches and. descriptions of localities, - a total of 311 triangulation points.
The particulars of the operations of the several
field parties and of the office force of the commission are set forth in the following descriptive
statements.
The party in charge of Mr. James B. Tolley
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was organized and took the field on May 1, and
closed work on December 12.
As before stated, the ground assigned to Mr.
Tolley was that along the northerly section of the
State, and his survey has included the townships
next the State line, from the eastern boundary of
Dracut to the western boundary of Ashby, with
the exception of the town of Tyngsborough, surveyed by Mr. E. E. Peirce.

This field of work

covers a distance of about 35.75 miles.

The

northerly line of this group of towns is also the
nOl'thrrly line of Middlesex County, as well as a
portion of the boundary line between New Hampshire and Massachusetts.

The westerly boundary

of Mr. Tolley's survey · extends southerly from
Ashby to Berlin, a distance in a generally straight
line of about twenty-eight miles.

This line of

townships includes five municipalities within the
limits of Worcester County.
As the work of interpolating primary triangulation points intended to be done by Mr. Van Orden
was necessarily interrupted, Mr. Tolley was obliged
to make a more extended scheme of triangulation
than his boundary work proper would have required, adding to the time and labor of his survey.
Much of the country was wooded, necessitating
a large amount of timber cutting and the erection
of large signals, forty of which had to be built
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of unusual height, in order to observe upon and
measure to the numerous town boundary points.
In his general

work, measuring secondary

angles, running traverse lines, etc., Mr. Tolley
has used the seven-inch Buff and Berger theodolite No. 1446, getting good results therefrom; for
the more important triangulation he has used the
eight-inch theodolite No. 152, courteously loaned
to the commission by the Coast and Geodetic
Survey.
Mr. Tolley reports the uniform kindness and
attention of all city and town officials in giving
information relating to their municipal boundaries.
He found, howevcl', as heretofore, many instances
of imperfect marking and indefinite and insufficient descriptions of points and lines in the records
of perambulations. He states, however, that every
town boundary monument determined by him during his season's work has been pointed out to him
or to one of his assistants by the proper officials
of the respective cities and towns he has surveyed.
The party in charge of Mr. Eugene E. Peirce
was organized and took the field on May ], and
closed work on December 18.
The work assigned to Mr. Peirce covered a
group of townships west of the rather irregular
outline of last season's surveys, and so selected
and determined as to bring the main body of this
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season's work into a more symmetrical line.

Both

Mr. Tolley and Mr. Peirce were advised to keep
this pnrpose in view.
The character of the country was rough and
wooded, requiring the erection of many large
signals, which added to the difficulties of his
work.

Mr. Peirce reports the following particu-

lars: three signals between fifty and sixty feet
high, fourteen between sixty and seventy feet,
thirteen between seventy and eighty feet, three
between eighty and ninety feet and one between
ninety and one hundred feet high.

In erecting

these tall signals Mr. Peirce used about seven
miles of galvanized wire in order to keep them
accurately in place.
The ground of Mr. Peirce's work was not included in the field intended to be covered by the
primary triangulation projected for Mr. Van Orden,
and Mr. Peirce had, therefore, to observe many
long lines in order to provide bases for his more
detailed boundary triangulation.

He also found

difficulty, as heretofore, in obtaining satisfactory
information regarding many of the boundary
points.

He wishes, however, to acknowledge the

kindness and attention of Mr. S. R. Carter, chairman of the selectmen of the town of Berlin, who
had new granite posts provided, eight feet long by
one foot square, and properly lettered.

These
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posts were firmly and accurately set by Mr.
Peirce's party.

In this connection Mr. Peirce

further speaks of the vague character of the perambulation records; many of them dating back
fifty and one hundred years.

Many of the angles

in the town lines are not properly marked, the
points being often indicated by common field
stones, poorly lettered and not firmly fixed in the
ground.

Mr. Peirce reports that with his party

he has this season practically reset over one hundred boundary marks.

He has personally marked

by drill holes in the rocks forty-nine of the more
important triangulation points determined in the
course of his survey.
The party in charge of Mr. William C. Hawley
was organized and took the field May 1, and
closed work on December 11.
The ground of work assigned to Mr. Hawley
was, as before stated, the gi·oup of townships in
the southerly section of the State, next the Rhode
Island boundary line, and the group of towns comprised in the earlier scheme of work commenced
by the late Mr. H. F. Walling and finished by Mr.
E. G. Chamberlain in 1893.
The character of the country and the condition
of the stations required for the base points of Mr.
Hawley's survey made the operations of his work
more than usually difficult.

The country was
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heavily wooded and the boundary points in hidden
and inaccessible localities. Mr. Hawley built fiftyeight large signals, one of them over ninety feet
high.

Mr. Hawley has also marked thirty-four

of the triangulation stations, other than town
boundary points, which have been determined

III

the course of his survey.
The work assigned to Mr. F. E. Bowman, as
stated in the earlier part of om report, was to
examine the ground covered by the work executed
in 1887 by Mr. Gershom Bradford, of the Coast
and Geodetic Survey, who was detailed by that
Bureau to give this service to the State commISSIOn.

The purpose of Mr. Bowman's work was to
ascertain the fact of certain changes in some of
the town lines reported to have been made, and
also to make a sketch, as a picture, of each town
boundary monument marking the "r.orner" and
" angle-points" in the various lines, with a topographical sketch and written description of the
locality. of each point 'w ithin the entire field.
This is a class of detail which the commisRioners
have added to the required results of the field
work since the survey of 1887 was made.

.

Mr.

Bowman was further directed to confer with the
selectmen and other officials of each town and
city, and carefully examine all matters relating
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to the lay-out and markings of the respective
bOlUldary lines.
The following extract from Mr. Bowman's report more fully sets forth the particulars of his
work:Prof.

HENRY

L.

WHITING,

Ohair-man, Topographical Survey Oommission.

DEAR SIR: -1 have the honor to submit the
following report of field work done by me during
the season of 1894, in fulfilling your instructions.
The country covered by my survey extends fi'om
the corner bound between Carver, Plymouth and
Wareham, through Wareham, Rochester, Marion,
Mattapoisett, Fairhaven, New Bedford, Acushnet,
Dartmouth, Westport, Fall River and Somerset,
to the Swansea and Dighton lines.
1 took the field, without an assistant, on Monday, June 4, locating at New Bedford, it being
the most central point, and closed operations,
returning to Boston, Tuesday, September 4.
Some difficulty has been experienced in finding
the bounds, as some of them were very obscure,
notably those of the following lines, RochesterMarion, Mattapoisett-Marion, Rochester-Acushnet
and Freetown-Acushnet, the most of which were
in swamps or thickly wooded country, and could
not be found without running the lines, thus tak-
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ing more time than it otherwise would have required.
I have further to report, that, since the determination of the New Bedford-Dartmouth line,
there have been seven new angle stones set between New Bedford Corners 1 and 2; and that
New Redford Corner 1 (as numbered on the survey sheet of 1887) is not on the present line.
The result of the £eld work is as follows: Towns completed are Swansea, Dighton, Somerset, Lakeville, Middleborough, Carver, Mattapoisett and Fairhaven.
Towns incomplete on account of recent changes
are New Bedford and Fall River.
r:rhe summary of the £eld work is substantially
as follows: Number of town boundary monuments visited,

143

Number of town boundary monuments sketched and

63

described, .
Number of town boundary monuments omitted in 1887,
about .

75

Number of new angle stones found to have been set,

7

Number of towns completed, •

9

Number of towns completed as far as bounds were
17

determined,

Very respectfully,
(Signed)

F. E . BOWMAN.
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The services performed by Mr. C. H. Van
Orden may be best explained by quoting from
his report to the commission, as follows: To the Ohairman of Topographical Survey Oommission.

SIR: - I have the honor to submit the following
brief report of the work done by me for Massachusetts during the year 1894.
In December, 1893, I was recalled from the
State work and directed to report to the Superintendent of the Coast and Geodetic Survey in
Washington, in order to test the levels and rods,
belonging to the State commission, over the trial
line 'around the Capitol grounds.

This under-

taking was due to the unexpected results I
obtained in what are called the "Massachusetts
levels."
About March 1, 1894, I was assigned to duty
in Massachusetts, reporting to you. As the season
was not far enough advanced to take the field, I
resumed my place in the office, doing general
work and directing office business.

Early in May,

1894, I took the field, with Mr. Seth M. Van Loan
as my assistant, making West Bl;ookfield my headquarters, taking up the contemplated scheme of
large triangulation.
This work was designed to fill in the country
east of the Connecticut River to a general line
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corresponding with the limits of the town boundary triangulation already done. My first operation
in this work was making a thorough reconnoissance
of the country to be covered by my survey.

In

this reconnoissance Colonel's Mountain, Juniper
Hill, Coy's Hill, Oakham Hill, Mt. Grace, Wachusett Mountain, Hasnabumskit Hill and Mugget
Hill were visited.

On Wachusett, Bumskit, Mug-

get and Coy's hills good-sized signals were built,
and on Juniper Hill a braced pole was erected.
About the middle of June I moved to Andover
and occupied Holt station, one of the Coast Survey and Borden points.

My observing was much

hindered by the smoky state of the atmosphere,
and I was obliged to send Mr. Van Loan to Prospect, Waltham station, with a heliotrope, by which
I was finally enabled to get this line by the end
of a second day's work.
Before I could complete the necessary observations at Holt station I was again recalled to duty
on the Coast and Geodetic Survey, and directed
to run a double line of levels along the east side
of the Hudson River, in New York, from Greenbush
(East Albany) to Dobbs Ferry.

As this line

has important relations with the "Massachusetts
levels," I will quote from my report to the superintendent of the Coast and Geodetic Survey on
my Hudson River line.

I will say, beforehand,

I.

1895. ]
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however, that I completed the Hudson River lev-

n

elling on September 15, and as soon as practicable

e

thereafter resumed the triangulation in Massachu-

n

setts.

I'

get and Bumskit, all first-order points.

In doing this I occupied Coy's Hill, MugI also

visited Wachusett and repaired the signal there.
t

Owing to the early snow, followed by other
storms, it became impracticable to continue the
observations of the long lines of my projected
triangulation.

The glare of the snow and the

effect of refraction made the "seeing" difficult
and untrustworthy.
The instrument used was an eight-inch micrometer direction theodolite, reading to two seconds,
one especially prepared for me by the Coast and
Geodetic Survey for this particular triangulation,
the results of which will be of interest and value
to that Bureau, and will be furnished to it by the
State commission.
On December 7 I closed my field work and
returned to Boston, resuming my usual duties at
the office.
The following is a statement of the results of
my SUl'V€y: Number of primary points determined, three;
viz., Coy's Hill, Bumskit and L,eicester Church.
Number of secondary points determined, six;
viz., North Brookfield Water Works, Spencer
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Congregational

Church, Charlton short spIre,

Charlton tall spire, Rutland Centre tall spire, South
Worcester public building tower.
Number of primary stations occupied, five.
Number of angles measured, 1,600.
I give below extracts from my report to the
superintendent of the Coast and Geodetic Survey,
above referred to.
On ,July 2 I commenced my work, beginning
at the bench in Greenbush (East Albany) known
as Irwin's Elevator C" Grist Mill") bench.

In the

season of 1893 I ran a double line of levels for
Massachusetts and N ew York, from Boston mean
tide to this bench, and its height (14.074 feet),
thus determined, above mean sea level, was the
height used in the Hudson River line of levels.
The instrument used was made by Buff & Berger
of Boston, known as an "Engineer's Precise
Level," and briefly described as follows: A fifteeninch focal length inverting telescope with reversing
level attached; telescope resting in wyes at either
end of a cradle; cradle suspended on pivots at
either extremity of a transverse yoke at centre of
instrument; micrometer screw under eye. end of
cradle for final levelling, the rough levelling being
done by three levelling screws and two small
watch levels placed at 90° with each other on the
levelling plate; telescope has

It inch clear aperture

1895.J
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with Steinheil eye-piece with power of 34: diameters; 250 divisions on the micrometer head

== 1

in

100 from centre of instrument; one division of
level erect

== 07" and one division

reversed

== 04";

metal reflector to watch bubble while observing.
The rods were made by Messrs. Gurley of Troy,
N. Y., from drawings made by me.

They were

non-extension, made of selected white pine, in
three strips, a cross-section forming a T, the graduation being on the edge of the middle strip; they
were carefully prepared in hot paraffine, to keep
out moisture. The targets were square, with three
parallel narrow white stripes horizontally across
their faces, and handled by an endless chain passing over pulleys in either end of rod; there were
two levels, at 90° to each other, to insure the rod
being held vertically (they ought to have been set
at 4:5° to the line also).

The instrument and rods

were the same as used in the line between Boston
and Albany.

The method of . two simultaneous

lines with a bubble-tender was also the same.

I

cannot speak too highly of this use of a bubbletender (one who keeps the bubble in middle of
tube while the observer makes the pointing), and
feel convinced our good results were largely due
to this service; for, having only this one thing on
his mind (to keep the bubble in the middle),
enables the observer to give his whole attention
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to the pointings, and also do away with the danger
of the observer accidentally disturbing his instrument by changing his position.

The length of

sights were changed as the seeing varied, ranging
from t.wo hundred and fifty to four hundred and
fifty, and in rare cases to six hundred feet.

The

lines constantly crossed and recrossed each other,
and in no case separating farther than 0.068 feet.
At Dobbs Ferry we ended on the Coast Survey
primary bench" V," making it 10.388 feet above
mean tide of Boston harbor.

Its height as deter-

mined from Sandy Hook was 9.525 feet above ·
mean tide of N ew York harbor, making our determination of it 0.863 feet higher.
I cannot drop this subject without urging the
importance of having these levels continued from
Dobbs Ferry down the Hudson River to the
Spuyten Duyvel and along the line of that water
and Harlem River to the New York, New Haven
& Hartford Railroad, and thence along that road
to New Haven.

From there the line might be

continued along the same road to Springfield, connecting with my bench there; or, follow the Shore
Line Railroad from New York to New London
and Providence and so on to Boston, making a
complete circuit.

This circuit would give a test

value to a line of levels already of unusual accord.
A series of benches could be placed along the

PUBLIC DOCUMENT - No. 50.

1895. ]

25

line which would prove of value in discussing
the tidal and subsidence phenomena of the coast.
This line from Albany along the Hudson River,
from its ,close accord with the bench at Dobbs
Ferry, has added great weight to the Massachusetts levels; and if the shore line is run and the
accord at Boston be as good, its value needs no
comment.
I would call attention to the practice of the
crossing and recrossing of these lines and to their
small divergence, - 0.068 feet, -

and also to the

accord of 0.863 feet at Dobbs Ferry with the
United States bench, after a running of 323 miles,
- 519.7 kilometers.
Yours ,r espectfully,
(Signed)

C. H. VAN ORDEN,
Assistant, Ooast and Geodetic Survey,

The commissioners desire to express their high
estimation of the quality of Mr. Van Orden's
levellings, and their thanks to him for the copy
of his report upon them.

They are not prepared,

however, just at this time, to recommend or suggest any specific plan of further operations.
The" Massachusetts levels" and their continuation into New York, which was effected by Mr.
Van Orden in 1893, at the co-operative cost of
that State, and their further continuance along the
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line of the Hudson River in 1894, at the cost of
the United States Coast and Geodetic Survey,
afford an interesting and valuable body of data
which will have an immediate utility as affording
a check on maps and engineering work, and be
of great importance in that branch of geographic
science which takes account of the changes in
altitude on the surface of the land.

If this system

of levels can, at slight expense, be extended into
other portions of this Commonwealth, it seems
desirable to continue the work.
The office work of the commission has increased
with the advance of the field surveys, from the
fact that the practice and experience of the field
force has enabled it to acc9mplish more work in
a given time than in the earlier stages of their
operation.

Except to those familiar with extended

surveys, like that covering a State, few persons
would realize or understand the amount of time
and labor involved in computing, adjusting and
putting in proper order for reference and use the
mass of field notes and observations turned in for
office treatment at the end of a long field season.
Some idea may be formed of the work of the
commission in this direction by a statement of the
number of the " pointings " made during the past
season's work. The total number of these" pointings" made by all the parties was 93,394.

A
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pointing is a term used for an observation through
the telescope of a theodolite or transit upon some
signal established at some
occupied by the observer.

ot~er

station than that

This" pointing" re-

quires a careful and skilful hand and practised eye
in effecting an accurate measurement of angles.
The computation of these results, reducing them
to the directions and distances from point to point
in each town boundary line, is a work that is only
practicable after the parties have finished their
field work and returned to the office.

Much of

this work, however, can be continued and completed by office computers and draughts men, who
make "fair copies" or finish in ink-drawing the
original sketches and diagrams turned in by the
field parties.
The office work engaged in this class of work
during the year of 1894 has been as follows: Mr. Paul S. Yendell, who came from the engineer's office of the Metropolitan Sewerage Commission, commenced duty with the commission on
March 5, 1894, as an expert draughtsman, - a service much needed in the finished work of the townboundary portfolios and other office requirements.
Mr. F. E. Bowman has also done similar office
work when not engaged in the field.
Mrs. E. M. Peirce has performed her usual
excellent service as a computer and in abstracting
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and revising field books, in taking charge of and
selling maps, attending to the correspondence and
other general office duty.
From January 1 to May 1, 1894, Mr. Tolley and
Mr. Peirce were engaged in computing and putting
in order the notes and data of their field work
of the preceding season, and in making necessary
preparation for their coming surveys.

In like

manner, these gentlemen, with Mr. W. C. Hawley,
have at once resumed similai., work in the office at
Boston after closing their surveys.
The boundaries of twenty-eight cities and towns
of the Commonwealth have been surveyed during
the present season of 1894, an excess of five over
the results of the previous year.

These are as

follows: Dra('ut, Tyngsborough, Dunstable, Pepperell, Townsend, Ashby, Fitchburg, Leominster,
Lunenburg, Groton, Westford, Chelmsford, Lowell,
Tewksbury, Carlisle, Acton, Littleton, Shirley,
Ayer, Harvard, Boxborough, Concord, Stow, Bolton, Berlin, Hudson, Marlborough and Northbridge.
SUl\1l\IARY OF FIELD WORK.

Cities and towns completed, .

28

Town boundary points determined,

381

Signals built,

493

Stations occupied,

491

Town bounds and trayerse stations occupied,

164

Triangulation points determined other than town bounds,

416

Triangulation points marked for future use and purposes,

127
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SUMMARY 0]<' OFFICE WORK.

L. M. Z's. computed, .

1,334

Triangle sides computed,

2,177
4

Treverses straightened,

92

Eccentric stations reduced to centre,
Inverses computed,

62

Field books revised and abstracted,

35

The following data has been furnished from the
original records of the commission: Tracings, to parties representing the following
cities and towns : New Bedford, Fall River, Quincy,
Lawrence, Lowell, Fitchburg, Worcester, Bridgewater, Marlborough, Dedham, Bedford, Carlisle,
R evere, Framingham and Barre, and to the Park
Commission and United States

Hydrographic

Department.
Geographical positions of points of triangulation have been furnished to parties representing
the following cities and towns: Boston, Cambridge,
Lynn, New Bedford, Hingham, Weymonth, Waltham' Arlington, Southborough, Ashland, Sudbury, Winchester, Natick, Hopkinton, Holliston,
Framingham, Wayland, Belmont, Lexington, Medford, Stoneham, Burlington, Lincoln,

Weston,

Wellesley, Millis, Dover, Newton, Melrose, Canton,
and to Middlesex Fells and Blue Hills, and the
Merrimac River from Haverhill to the coast.
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Town plans have been furnished, on application,
to Fall River, Bedford, Stoneham, Reading, Winchester, Arlington and East Bridgewater.
Data has also been given to the United States
Coast and Geodetic SlU'vey, - 311 geographical
positions, to the Park Commissioners, to the Old
Colony Canal Company and to the Metropolitan
Park District.

TOPOGRAPHICAL SURVEY AND

MAPs.

During the last session of the General Court a
Resolve was passed, as follows (chapter 83 of the
Acts of 1894) : -

Resolve to provide for the Dist1'ibution of Copies
of the Atlas Map of Massachusetts to the Public Schools.
Resolved, That four hundred copies of the atlas
map of Massachusetts be printed under the supervision of the Massachusetts topographical survey
commission.
Said copies shall be distributed
under the direction of the state board of education
to such public schools as they may select in the
Commonwealth: provided, that at least one school
in each town and city shall be provided with a
copy thereof, and that the residue shall be distributed so far as may be in proportion to the
population of the several towns and cities.

The
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copies so distributed shall be kept in the schools
to which they are sent, and shall be marked before
distribution with a stamp or label stating that they
are not to be taken from the school.

A sum not

exceeding two thousand dollars is hereby authorized to be expended from the treasury of the Commonwealth for the purpose of carrying out the
provisions of this resolve.
The action of the commission under this resolve
has been to assign the execution of the required
printing of the atlas sheets of the map of Massachusetts to the Forbes Lithograph Manufacturing
Company of Boston as a second edition of their
original work, and upon the same general terms,
excepting that the Board of Education desired
that the fifty-four sheets of the map should be
bOlmd into the portfolio, which has added something to the cost of the first edition. Considerable
delay has occurred in obtaining the necessary
transf81;s from the original copper plates of the
United States Geological Survey at Washington.
That Bureau, however, very freely responded to
the request of the commission for this favor, and
the proper papers and transfers have been sent
directly to the Forbes Company, which has made
very satisfactory reproductions of the map.

The

full edition, however, is not yet completed, and
the commissioners are unable in this report to
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state the exact cost of the work in hand.

It can

be stated, however, that it will come within the
amount appropriated for the purpose.
Under the provisions of chapters 95 and 393
of the Resolves of 1891, during the present year
of 1894: twenty-four atlases in portfolio form have
been gratuitously sent to the various public libraries and institutions; sixteen atlases in portfolio
form have been sold, together with 1,740 single
sheets of the map, for which the sum of $395.50
has been received, and turned into the treasury of
the Commonwealth.

FINANCIAL.

For the expenses of the year now closed, 1894:,
the commissioners submitted the following estimates, which were approved, and corresponding
appropriations made by the General Court: A. - Determination of boundary lines,
B. -Marking boundary lines,

.

$9,000
500

a. -

Selling and distributing maps,

1,500

D. -

Supplementing topographical maps and levelling,

2,000

E. -

Instruments,

..

100
$13,100

A modification of the above estimates is recommended for the expenses of the ensuing year, 1895,
as follows: -
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A. - An increase of $2,000 is recommended for
this the regular progressive work of the commission, for the reason that a tmrd field party can be
employed to the advantage of the Commonwealth.
B. - The expense of this particular work remains the same.

C. - A reduction of $500 is recommended for
tms work, as no expense for publication will be
required.
D. - A reduction of $1,500 is recommended
under this head, as no further levelling is contemplated for the coming year, 1895.
E. - The expense under this head remains the
same.

F. - A special appropriation of $1,000 is recommended for duplicating the atlases of the town
boundary plans, which are now only in manuscript
of single sheets.

The duplicates are desirable and

necessary for supplying the respective towns, the
offices of county records and offices of certain
State departments.
The following is a copy, in the prescribed form,
of the estimates submitted for the ensuing year,

1895:-
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ESTIMATES BY TOPOGRAPilICAL SURVEY

CmIlIIlSSION, MADE TO

TllE AUDITOR OF THE CO~IMONWEALTII UNDER SECTION
CHAPTER
CHAPTER

16
41

OF

THE

PUBLIC

OF THE ACTS OF

For What 7·equired.
1894.

Determination
0 f
boundary lines, .
Marking
boundary
lines, .
Selling and distributing maps, .
Supplementing topographical maps and
le,elling,
Instruments, repairs,
etc.,
Duplicating atlases
of town boundary
plans, .

STATUTES, AS

26

AlIIENDED

OF
BY

1885.

OitaUon of Statute Provisions
7·elating to Expenditures.
1893.

$9,000
500
1,500

2,000
100

Resolves of 1885,
chapter 49,
$11,000
Acts of 1888, chapter
336,
500
Resolves of 1890,
chapter 57,
1,000
Resolves of 1893,
chapter 11,
500
Resolves of 1893,
chapter 11,
100

1,000
$13,100

The amount expended under the appropriation for
the general work of the commission is
Leaving an nnexpended balance of
The amount expended for the selling arid distributing of maps,
Leaving an unexpended balance of

$14,100

$11,853 10
246 90
848 30
651 70

In review of the work accomplished by the
commission with the close of the year, 189-1:, the
following statement is submitted: The number of cities and towns of which the
boundaries have been surveyed and determined is
209, which is six-tenths of the total number of
municipalities within the Commonwealth.
The survey includes as completed the counties
of Nantucket, Barnstable, Bristol, Plymouth, N 01'-
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folk, Suffolk, Essex and Middlesex, with twelve
townships within the easterly line of Worcester
and three townships in Berkshire County.
The number of monuments or bound stones
determined, marking the corners and angles of
these 209

townships~

is 2,088; and the number of

triangulation points determined and completed in
the survey locating the town bounds is 3,274.
The amount received and turned into the State
treasury from the sale of maps from the time of
its publication to the close of 1894 is $3,575.45.
It is gratifying to note the increased apprecia-

tion and interest manifested in the results of the
survey by city engineers and surveyors and others
having to do with municipal affairs.
Your commissioners are also gratified at being
able to report the satisfactory execution and completion of the operations of the year and the efficient service rendered by each member of the
field and office fo:ce.

They would also acknowl-

edge the many courteous favors received from the
authorities of cities and towns in aid of the
survey.
Very respectfully submitted,
HENRY L. WHITING.
N.

S. SHALER.

DESMOND FITZGERALD.
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