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Topographical Survey Commission
Office Commonwealth Buildin

11 Mt. Vernon Street, Boston, January

To His Excellency Wm. E. Russell
of Massachusett.

Your Commissioners herewith present their re-
port of the work committed to them, during the
year 1891.

The town boundary survey has been carried
forward with, substantially, the same force and
organization, in field and office, as during the pre-
ceding year. As stated in our last report, this
system of operations has proved to be the most
efficient and economical. The practical experience
obtained in meeting and overcoming incidental dif-
ficulties has been of increasing value in conducting
the survey, enabling the same operators to accom-
plish continually more and better work with each
succeeding year.

The country in which the survey has been con-

ducted has been largely similar, in natural character
and features, to that of the previous season, except
along the central ridge of Cape Ann, where the
boundary lines crossing it have run over rocky and
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thickly wooded ground, which fact has rendered
the boundary points difficult of access and hard to

determine. Where conditions of this kind exist, a

large proportion of the time and labor of the field
work has to be given to a reconnaissance of the
ground, in order to lay out a scheme of triangula-
tion, proper, that will, as far as possible, command
the town boundary points. Where these latter
points are hidden and inaccessible they have often
to be marked by high signals (in instances as high
as 100 feet) and other special means are taken to
determine them. Although most of the townships
surveyed this season have been of comparatively
small area, their outlines have been more than
usually irregular, which has, consequently, involved
a large number of angles.

It was the purpose of the Commission, in laying
out the field work for the season, to complete the
belt of townships bordering on the coast, between
those already determined in the extreme north-
eastern corner of the State and those already deter-
mined in Plymouth and Norfolk counties; and to
broaden this belt of work, westward, as far as time
would allow. To this end the more easterly sec-
tion of working ground was assigned to Mr. E. B
Peirce, with the expectation that it would be prac-
ticable to close the gap referred to; and a series of
townships next westward from those bordering on
the shore was assigned to Mr. J. B. Tolley. All
ot this work was under the general supervision of
Mr. C. H. Yan Orden, of the Coast and Geodetic
Survey.
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Owing to unforeseen difficulties and delays, it
was found that this project could not be fully
carried out. Mr. Peirce’s party did not reach the
towns next north-east of Boston; while, after get-
ting into the field, it was found most expedient to
extend the work in charge of Mr. Tolley north-
westward, instead of north and north-eastward, as
at first proposed. This leaves a limited section
still to be closed up, in order to bring the advanced
line of the survey into more favorable order. It
is an advantage to keep the progressing work well
together, by which method more boundary points
can be commanded by fewer primary triangulation
stations.

The revision of the large body of work referred
to in our previous reports, left unfinished by the
late Mr. H. P. AValling, has been again assigned to
Mr. E. G. Chamberlain, who has been working
with great zeal and industry, with a small party
organization; in fact doing most of* the field work
himself. The peculiar condition in which this
work was left by Mr. AValling, and the fact that
Mr. Chamberlain was his chief assistant through-
out its inception and progress, made the personal
knowledge of the last-named gentleman regarding
it, of special value. The details of Mr. Charcber-
lain’s work are as follows:

Number of townships revised, . . . .10
Number of boundary points redetermined or

checked, ....... 66
Number of stations occupied, . . . .86
Number of signals put up,
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The computations of this Survey have been well

kept up with the field observations.
The party in charge of Mr. E. E. Peirce took

the field May I and closed operations on October
20. The amount accomplished is as follows:

Number of townships completed, ... 6

Number of boundary points determined, . . 78
Number of stations occupied

Number of signals put up, .

Number of traverse lines rur

In their various reports to the Commission the
field officers refer to continued embarrassment in
conducting the survey because of the uncertain
and imperfect records of township boundaries, and
the difficulty of obtaining reliable information in
regard to them. Many citizens officially interested
in this class of public matters are unaware of the
nature and detail of the present survey, and of
how much the State is doing, through its Commis-
sioners, that should be done by its municipal offi-
cers. If the perambulation records were even
geographically described, and distinguishable marks
put iu place to indicate where the boundary angles
md corners were, the labor and cost of their accu

rate determination by triangulation would be much
lessened. It may not be out of place, in this con-
nection, briefly to describe some of the detailed
operations of the present survey

On going into a new section, the officer in charge
first gets from the selectmen of the towns con
cerned copies of the latest perambulations. In
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certain corner or angle, they look up older peram-
bulations and confer with former selectmen in
regard to them. After getting all the information
obtainable, officers of the Survey go on to the

round, taking up one town at a time and finding
successively every corner in the line. They then
ascertain, by climbing trees and going on the top
of hills nearest each boundary point, what known
stations or available sites for new ones will com-
mand the respective corners, or boundary points,
and decide as to the height of the signal necessary

in each case. The height of the signals to be
erected varies from 8 to 100 feet. The shorter
signals are usually built* directly on the monument
Where a signal has to be from 50 to 100feet high
it is generally in consequence of wooded ground,
where tall, straight young trees can be cut, and, if
necessary, several of them spliced together. Three
wire guys are then made fast to the signal pole at
each place where it is spliced. A fall and block is
made fast to the signal and to some suitable tree
near it and the signal is raised into place. Where
it is not possible to make a boundary corner a

point of triangulation, a station is selected as near

the corner as practicable, and a traverse run to the
boundary point. These traverse measurements
are made with a steel tape. Where a bend in the
traverse line is necessary, the angle of deflection is
carefully measured with the theodolite. Each
evening the angles taken during the day are
checked and an abstract made of them. A rough

cases where the selectmen are in doubt as to a
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“ triangle sides ” computation is also kept up.
Mr. Peirce reports a number of corner monuments
in Essex County as not being according to law.

The party in charge of Mr. J. B. Tolley took
the field May I and closed operations on October
22. The ground of this work has all been
within Middlesex County, and the amount done is
as follows:

Number of townships completed, ... 5
Number of boundary points determined, . . 92
Number of stations occupied, . . . .157
Number of signals put up (22 very high), . 69
Number of traverse lines run. .... 43

Mr. Tolley reports that the selectmen of the
leveral towns were very obliging and did all in

he work. In some casestheir power to forward
the positions and distanc
lations of the towns are

s given in the perambu-
rather lax; but, by care-

cords and conferring withfully searching the old re

proper point to be deter-
-1 upon. All the main tri-

the town authorities, the
mined was finally decide
angulation points have been marked with the usual
marble posts, 5 bv 5 inches by 3 feet, with thets, 5 by 5 inches by 3 feet, with the
letters u.As.

8 ’ cut on the top, and with underground
witness marks. When the point falls on a rock or
ledge, a hole is drilled. topographical sketch isV
made of the locality of :h primary triangulation

iry point; and a picture,
tIC

point and each town bon
in perspective, is drawn

id
each boundary stone orof

monument

The instruments use 1 by Mr. Tolley were a
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repeating 3 vernier 8-inch theodolite, No. 152,
loaned to the Commission by the Coast and Geodetic
Survey, and a smaller 2 vernier 7-inch theodolite,
by Buff and Berger, belonging to the Commission.
This latter instrument was used for measuring the
less important stations and running traverses and
for occupying church spires and high signals. Not
many boundary points were determined this season
by the traverse system, and only three of them
were of any considerable length : the longest, con-
taining eight stations, was distant from the trian-
gulation point 269 meters.

The instrument used by Mr. E. E. Peirce was a

6-inch repeating theodolite, by Buff and Berger,
loaned to the Commission by the Massachusetts
Institute of Technology. That used by Mr. Cham-
berlain was a small but fine I-inch theodolite, by
Buff and Berger, belonging to the Commission.

As before mentioned in our report, Mr. Van
Orden has had the general supervision of the field
work of the survey and of the computation of its
results in the office. Beside this duty he has
executed some special field work in determining
points in the boundary line between Massachusetts
and Rhode Island. No reliable data could be
found relating to the part of this line running
between Mt. Hope Bay and Buzzard’s Bay; and
therefore the western boundary of the townships
of Fall River and Westport, although coinciding
with the State boundary line, was not satisfactorily
defined. The town authorities of Pall River made
special request to have certain points in this line

[Jan.TOPOGRAPHICAL SURVEY
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verified, and, in part, dete
quotations from Mr. Van
Commission, will explain
work :

Mr. Peirce, considerable diffi-In starting the field party of

culty was experienced in finding the main stations of the Coast
Survey and Borden triangulation and erecting the required sig-
nals on them. This was absolutely necessary for the bases of
our survey. Special data in regard to some of these points had
to be obtained from the Coast and Geodetic office in Washing-
ton, and was promptly supplied. In addition to the difficulties
arising from the belt of heavy timber and the rough ground of
the peninsula of Cape Ann, the boundary points in this locality
were badly marked and the perambulation records indefinite
and incomplete. The results of Mr. Peirce’s work, however,
have been highly satisfactory.

The ground of Mr. Tolley’s survey did not present so many
natural difficulties as parts of the section of Cape Ann ; but the
town boundaries were more than usually irregular and com-
plicated, necessitating a great number of triangulation stations
and observations. His work has also been well executed.

Mr. Chamberlain’s survey has been'managed mainly by him-
self ; but the general scheme of work provided for a certain
connection of his work with that of Mr. Tolley, so that a num-

ber of points should be common to both surveys. This test of
the respective work has been highly satisfactory, and is an

additional proof of the excellence of the triangulation. I give
below the determination of five common points from entirely
different bases;

Tolley. Chamberlain Tolley. Chamb

Watertown Corner, . 42° 21' 59".62 (.62=00) 71° 13' 04' .21 (.20=01
Doublet! (East) Hill, . 42° 20'56''.16 (.17=01) 71° 16'28".ol (.52=01

Cat Rock Hill, . . 42° 23' 15' .72
Waltham Corner, . . 42° 22' 00".30
Sullivan’s barn, . . 42° 21' 18".12

9) 71° 17' 03".76 (.77=01

29=01) 71° 13' 02".70 (.70=01

12=

Difference in Latitude of 00" .01=1 foot difference in Longtitudo =0.7 f

The average length of triangle ides determining these point
is about five miles

rminecl. The following
Orden’s reports to the
the particulars of his

Look
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On June 5, with Mr. William C. Hawley as my aid, I took up
the survey in the vicinity of Fall River. This proved to be a
complicated piece of work. The part of the boundary line to
be determined begins at Mt. Hope bay and passes, in an easterly
direction, over high ground, which has been thickly built up
with factories and houses, to a point in the middle of one of
the city streets, but well marked ; thence, in the same direction,
to an undefined point in the waters of a mill pond some 500 or
GOO feet from its shore ; thence the line turns southward at
nearly right angles and runs a short distance to marked points
in the line, and thence easterly to Watuppa Pond. No other
practicable method, except that of triangulation, by which the
azimuth of the line could be computed, would determine the
location of the corner point in the pond. I had much difficulty
in determining points farther southward in the boundary line of
Fall River and Westport, on account of the thickly wooded
country. It also required the determination of special stations
to locate the end of the line on the shore of Buzzard’s Bay.
The following statistics show the amount of work done :

Boundary points determine
Stations occupied, . 1
Angles measured,

The instrument used in executing this work was the 7-inch
repeating theodolite of the Commission, by Buff and Berger.

After completing the survey at Fall River, I ran a few miles
of levelling, with Mr. Hawley as rod-man. This work,

bad weather and necessaryhowever, was interrupted by
duties.

rk have been in excess of thoseThe results of the season’s wc
last year and at a reduced cost,

in general accuracy, expressed
It is fair to say that its value,

in length, is about Tnrhnr ; that
is, about 1 foot of error in 7 miles

In recapitulation, the following statistics show the total
results of the field work of the year :nr

Townships surveyed. 21

Boundary points determined 241
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18Stations occupied,
Traverse lines run
Signals put up

Your Commissioners stated in their last report
that sufficient material was available for undertak-
ing a systematic preparation of the results of the
town boundary survey for public use. This work
was taken up during the last year; and prelimi-
nary plans of some of the townships were put into
shape, as examples of a method of stating and
illustrating the peripheral characteristics and con-

ditions of these subdivisions of the Commonwealth.
Your Commissioners have seen no reason for
changing the form of representing this matter;
but have continued to prepare the material relating
to each township, respectively, in the portfolio
form, as first proposed. This work has progressed
as well as the time and means at the disposal of
the Commission would allow. It has not been
deemed expedient to take the party forces for the
purposes of office work during the field season;
but, as soon as this latter branch of work has
closed, an organization of office operations has at
once been made. During the winter months of the
present year and the fall months since the field
work was suspended, Mr. Peirce and Mr. Tolley,
with two of their assistants, Mr. F. E. Bowman
and Mr. W. C. Hawley, have been actively
employed in the office in preparing the portfolio
plans, before referred to, and in computing the
results of the summer’s observations. In this
latter work Mrs: E. M. Peirce has rendered elfi
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cient service and proved to be a competent and
accurate computer. The order in which the data
are prepared and the quantity of the record will
best be shown by stating the particulars of the
computation of the field work of 1890, one
season’s observations.

Pages of
figures.

Ist. Abstract of field notes, ......274
2nd. Reduction of excentric stations to centre, . . 144
3rd. Straightening of traverse lines to corners, . . 40
4th. Computation of triangle sides, .... 192
sth. L. M. Z. computations, ..... 832

6th. Geographical positions of stations and corners, . 92

During the summer months, while the parties
were in the field, Mrs. Peirce was engaged in
computing the distances and azimuths from corner

to corner of the towns of which the triangulation
was complete.

As stated in their last report, your Commission-
ers regarded the verification of the State work by
the United States Coast and Geodetic Survey, as

desirable; and all the field work, down to and
including that of 1890, has been submitted to ex-
amination in that office. After the very satisfactory
report made to the superintendent of the Coast
and Geodetic Survey by Mr. Charles A. Schott, in
charge of the computing division of that bureau,
upon this subject, which report was united in our

last annual report, it did not appear to the Com-
missioners necessary to subject the results of future
work to this technical test, as the approved methods
in use constitute a sufficient guarantee of its ex-
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cellence. Mr. D. L. Hazard has, however, for a

time, been retained in service, to finish the pre-
viously accumulated material in the office of the
Coast and Geodetic Survey at Washington. Mr.
E. H. Courtney, of that bureau, has continued his
valuable supervision of our records, and given
much attention to the revision of the State work.
All the data, up to the close of the field season of
1890, has now been thoroughly gone over and its
revision made complete up to that dat

The interests of the Commonwealth, in this and
other directions, have been greatly promoted by
the libaral co-operation of the two distinguished
Bureaus of the general government the Geo-
logical Survey and the Coast and Geodetic Survey.

The Commissioners are especially indebted to
Prof. Mendenhall, superintendent of the latter
bureau, for important material assistance during
the present year. It seems due to these cordial
relations so long sustained, to state more fully, to
your Excellency, the nature and extent of the co-
operation of the Coast and Geodetie Survey, down
to the present time. In the exercise of the author-
ity conferred upon him by act of Congress, to
furnish triangulation to individual States, the Su-
perintendent of the Coast and Geodetic Survey
has, since 1885, ordered the following services to be
rendered to Massachusetts:

In 1885, a triangulation party was maintained,
in charge of Asst. E. W. Perkins, expending an
allotment from government funds of $l,OOO. In
188G, a similar party was in charge of Asst. Gers-
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an allotment of $1,300.
1890 and 1891 the Coast

hom Bradford, expending
In 1885, 1887,1888,1889,
and Geodetic Survey fur •nished gratuitously the

an Orden upon the town
1887 the service, in likeboundary survey, and in

cial value of this co-operation may fairly be stated
as equal to about $14,000. In addition, the Coast
and Geodetic Survey has given the Commissioners
the use of many valuable instruments.

The thanks of the Commissioners are again due
to President Choate and the officers of the Old
Colony Railroad for the freedom of their lines in
transporting the persons and parties operating in
the parts of the State covered by their system.
Thanks are also due to Edward T. Pierce, Esq.,
agent of the Martha’s Vineyard and ISTantucket
Steamboat Company, for similar favoi

The appropriation for the town boundary survey
made at the last session of the Legislature (chapter
172 of the Acts and chapter 7 of the Resolves of

expenses of the given
total, $8,422.53, leaving
of $77.47. The same

1891) was $8,500. The
year, 1891, have been, in
an unexpended balance
amount as appropriated for the present year,
namely, $3,500, is estimated as necessary for con

tinning the work on the same system and with the
same general force, which your Commissioners
regards as most judicious and expedient.

services of Asst. C. H. "V

manner, of Asst. Gershom Bradford. The finan-



151892.] HOUSE —No. 18.

11.

Publication of the Results of the Topo-

graphical Survey.

In their last annual report your Commissioners
made a summary statement of their duties and
operations in connection with the topographical
survey and map of the Commonwealth, reciting
the various acts and resolves of the Legislature
in regard to it, and what had been accomplished
thereunder, together with a statement of the finan-
cial results of the undertaking.

At the close of the last year, 1890, an edition of
about 57,000 prints of the atlas sheets of the map
had been published under an appropriation of
53,000 for that purpose (chapter 57 of the Acts
of 1890). As the money received for publishing
these maps was to be paid into the State treasury,
there remained no fund or provision for continuing
their public distribution; and your Commissioners,
at the close of their report, alluded to this fact.
At the same lime the sale of the maps had so far
exceeded their expectation that they recommended
an additional printing of the maps, which was
approved; and an appropriation of $2,000 was
made for that purpose, by chapter 42 of the
Resolves of 1891, as follows:

Resolved , That there be allowed and paid out of the treasury
of the Commonwealth a sum not exceeding two thousand
dollars, for the purpose of printing and distributing additional
sheets of the atlas maps of Massachusetts, as prepared and
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engraved by the Geological Sur vey ; said maps to be printer
3 provided for in chapter fifty-and sold upon the same terms ai

seven of the Resolves of the ye i

ipproved April 1, 1891.

ther recommended thatThe Commissioners fur
100 sets of the atlas sheets, in portfolio, be placed
at their disposal for specific gratuitous distribution.
This was also approved by the Legislature; and, in
addition, a further distribution was ordered by the
following resolve (chapter 95 of the Resolves of

Resolved , That the Commi
survey and map of Massachr
authorized to distribute gratui
hundred copies of the atlas ma

loners on the topographic
asetts be, and they are hereby

'tously, in their discretion, one

p of Massachusetts, in its port-
}f the State government and tofolio form, to the departments

individuals who have rendered gratuitously valuable services in
and that fifteen copies be placed
inrpose of exchange. One copy
sioners to every public and his-

the prosecution of the survey ;

in the State library for the p
shall be sent by the Commisi
torical library in the State ; and each member of the general
court for the year 1891 shall be furnished with a copy at its
actual cost

\_Approved May 16, 1891

The foregoing resolve (chapter 95 of 1891)
added about 700 copies of the atlas, in portfolio
form, to the number before contemplated, requiring,
on a close estimate, a still further appropriation of
$3,000, which was provided for in the following act
(chapter 393 of the Acts of 1891) :

TOPOGRAPHICAL SURVEY.

1891)

Be it enacted, etc., as fol
To provide for the gratuitous distribution of the atlas maps

of Massachusetts to certain departments, persons and libraries,



171892.] HOUSE —No. 18.

and for the sale of the same at cost to members of the present
legislature, a sum not exceeding $3,000, as authorized by
chapter 95 of the resolves of the present year.

Sect. 2. This act shall take effect upon its passage
Approved June 10, 1891.

The necessary work involved in the foregoing
orders was taken in hand as promptly as practica-
ble, by the Forbes Lithograph Company of Boston,
but unavoidable delays have occurred in its execu-
tion. The original plates of the Geological Survey
were again kindly put at the disposal of the Com-
mission by the Director of that Bureau, lion. J. W.
Powell; but their transportation between Wash-
ington and Boston, and other necessary arrange-
ments between the office in Washington and the
printing house in Boston, have retarded the work
somewhat. The printing, however, is now almost
completed.

The receipts from the sale of maps, almost exclu-
ively of the first edition, has, within less than one

year, amounted to $2,296.20. In addition to these
sales, 36 atlases, in portfolios, have been gratu-
itously distributed to certain departments, persons
and libraries, according to the provisions of chap-
ter 393 of 1891.

The Commissioners regret to have to announce
the death of Mr. E. W. F. Natter, while in the ser-
vice of the State as inspector of the work of the
Forbes Lithograph Manufacturing Company, while
printing the topographical map under contract with
the Commission. After this work was finished
Mr. Natter acted as cashier and salesman of the
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map. By profession he was a lithographic en-

graver, but had also much skill as a topographical
surveyor, having done work for the Harbor and
Land Commissioners, and had charge of a topo-
graphical party of the United States Geological
Survey. As inspector on the part of the Commis-
sion, he rendered efficient and faithful service.
Mr. Natter died, after a short illness, on July 3,
1891.

Prom August 1 to the close of the present year
this work, in addition to her service as computer,
has been assigned to Mrs. E. M. Peirce.

The services of the Board, as required by the
law establishing it (chapter 72 of the Resolves of
1884), have been rendered without pay.

In closing, your Commissioners beg again to
refer to the subject of the indefiniteness and inse-
curity of town boundary demarkations, and to sug-
gest the desirability of some more effective system
of preserving and protecting them, —by special
legislation or such other authoritative measure as

may be expedient. The things to be desired are
mainly as follows:

1. Points that are initial corners and angles (not “road
stones”) in town boundary lines should invariably be marked
by the class of monuments, with the appropriate letters cut
on them, as prescribed by law
Public Statutes.)

(See section 5, chapter 27, of

In cases where monument ,re lost and the identification
of the point is in doubt, and wb
by being under water, in swamp

re it is inaccessible or hidden
and ponds, the selectmen of

the adjacent towns should, without undue delay, determine



1892.] HOUSE —No. 18. 19

new point and place a legal monument th ereat, which can be

a boundary line are
3een removed, oblit-
the adjacent townsivered up, the selectmen of

ly submitt d

FRANCIS A. WALKER
HENRY L. WHITING,
N. S. SHALER,

Commissions;




