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Council Chamber, April 1, 1 836-

To the Senate and House of Representatives.

I transmit to the two houses for their information, the
Report of the Engineer for the trigonometrical Survey of
the Commonwealth, relative to the progress made in that
work during the past year, together with his letter to the
Secretary of State, covering an estimate of the expense
requisite for the operations of the current year. These
documents being sent in the original, to the Senate, it is
respectfully requested, that they be communicated to the
House of Representatives, and when the two Houses
shall have no farther use for them, that they be returned
to this department, to be placed on file, with the other
papers relative to the Survey.

EDWARD EVERETT

(TommonVucatti) of JHassacijusctts.





Fall River, Feb. 18th, 1836

Sir,

Your letter of the 16th inst. requesting “an estimate
of the probable expenses, which will result from the State
survey during the current financial year” has been re-
ceived. And in answer thereto, I have the honor to state,
that the following suras will be required, viz :

For the salary of two assistants, from the Ist
of January, 1836, to the Ist of January,
1837, $7lO 00

For subsistence, forage and contingent ex-
penses for the same time, 2000 00

For one new'tent, (the tent contemplated last
year was not procured—the old one having
answered the purpose to the present time,
and will probably last a short time longer,) 30 00

For painting and repairing carriage and har-
nesses, repairs of the theodolite and other
instruments, 60 00

For the salary of myself, 1500 00

Total amount required, $4300 00

From the comparison of the above statement, with the
requisitions for the past year, it will be seen that the es-
timated expenses of the survey, for the present financial
year, exceeds the expenses of the former year by a small
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amount. This increase of expense it will he seen is on
account of larger salaries having been demanded by the
assistants. Mr. Almy, however, received the same rate
of wages three fourths of the past season, as is now es-
timated for him, viz. $3O per month. Mr. Bead the
other assistant received last year 020 per month,—he
now demands 0350 per year, and the estimates is made
accordingly. His services will probably be more valuable
to the Commonwealth, than they were the past year, and
from his acquaintance with all parts of the state, he will
probably be more useful than another person of equal
qualification in other respects. Besides, it cannot, I pre-
sume, be considered as an extravagant allowance, when it
is considered, that he will be obliged to live constantly
abroad, and be thereby subjected to many private ex-
penses beyond what he would, were he to live at his
home or constantly board at one place.

It may not be amiss to mention in this place, that the
expenses of the survey the year past, viz. from the first
of January, 1835, to the first of January, 1836, amount
to $3908 17, viz. $2070 for the payment of salaries and
$lB3B 17 for subsistence, forage, and incidental expenses.

I would here state, that we are now and have been,
since I wrote His Excellency the Governor, (to wit.
the 14th of January, 1836,) constantly employed in
the office—calculating and making copies of our field
routes, to be deposited in your department, and pre-
paring lists of them to be used, in the calculations
in the office. And in computing the length of the sides
of the triangles, &c. It has however, been necessary for
me to be occasionally in the machine shop, to superintend
the repairs of the theodolite. We shall probably be em-
ployed in these operations sometime longer. But should
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the weather, however, become more mild and the repairs
of the theodolite be completed, (the theodolite being
at this time in the hands of the machinist,) we shall then
employ much of our time in the field.

Should his Excellency have further commands to com-
municate, before he again hears from me, please to direct
to Fall River.

Very respectfully,

Your humble,

And obt. servant,

SIMEON BORDEN

John P. Bigelow, Esq
Sec’y of the Commonwealth of Massachusetts.





To His Excellency Edward Everett, Governor of the
Commonwealth of Massachusetts

In reporting to your Excellency the present condition of
the trigonometrical survey of the state, and for the purpose
of shewing more distinctly the progress of said survey,
the past year, I commence with a retrospective view of
the condition of the survey on the first of January, 1835.

From my report to His Excellency Governor Davis,
dated at Boston, January, 1835, it will appear, that there
then remained to be surveyed, all that portion of the state
lying to the southward of a line drawn from the north-
easterly corner of the state of Rhode Island, to wit: from
the northeasterly corner of the town of Cumberland, of said
state, to the town of Plymonth, including Cape Cod and
the islands south of it ;—a small station at Marshfield,
and also a few additional angles to be measured at the
station at Joe’s rock, in Wrentham, and at the station on
Blue hill, in Milton. The greater portion of this territo-
ry had then been examined, and the signals necessary for
extending the primitive series of triangles over the district,
had been erected. There remained, however, the towns
of Westport and Dartmouth, Martha’s Vineyard, the
Elizabeth islands, and No-man’s land, to be explored, and
the signals necessary to extend a primitive series of tri-
angles over that part of the state, were to be erected.

Sir :



10 AprilSURVEY OF THE STATE.

There remained, also, a district in the western part of
the state to be examined, for the purpose of selecting
convenient and suitable station points, for extending a
like series of triangles over that portion of the state.
That territory is bound easterly by a line extending
from the station in the town of Granville, to the sta-
tion on Dug hill, in the town of Blandford,—thence to the
station on More’s hill, in the town of Goshen,—thence to
the station on Walnut hill, a spur of Catamount hill, in
the town of Charlemont,—thence to the Connecticut
river, at the state line,—thence by the Vermont line,
westerly, to New York line,—thence by the New York
line, southerly, to Boston corner, or the south-west cor-
ner of the state, —thence by the Connecticut line, east-
ward, to Granville aforesaid. There had, however, been
a signal previously placed upon the Saddle mountain at
Williamstown.

During the months of January, February and March,
whenever the weather was suitable, we were engaged in
making a reconnoisance of the Rhode Island state line,
from Pawtucket Falls southerly, and easterly to the sea-
shore, and collecting what information we could obtain
concerning the same. In connection with these duties,
we examined the territories of Westport and Dartmouth,
and, for the purpose of extending a primitive series of tri-
angles over this territory, and to several points upon the
state line, we selected the following stations, and erected
signals thereon, viz : The Copecut station, which, how-
ever, happens to be within the bounds of the town of Fall
River,—the station upon Gifford’s land, situated a little
westward of Russell’s mills, in Dartmouth,—the station
upon Quicksand hill, in Westport, situated near the state
line, and near the sea shore,—the station on Nootas hill,
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in Westport, situated near the Rhode Island line,—the
station near the angle in the Rhode Island line, and is
situated near the east end of the three mile line, that was
run east, from the pond south of Nannequacket, by the
commissioners who fixed the present boundary line of
Rhode Island,—the Quaker hill station, situated in the
town of Portsmouth, Rhode Island (this station was se-
lected on account of the facility it affords for making tri-
angles with several stations near the Rhode Island line)
—the station supposed to be upon the state line, on Bul-
lock’s neck, and upon the banks of Providence or Seekonk
river. The above operations were completed on the 28th
of March. We next examined Martha’s Vineyard and
the Elizabeth islands. We there selected the following
stations, and erected signals thereon, to wit: the station
upon Chapoquiddic,—the station upon Indian hill, situated
in the Indian reserve, in the town of Tisbury, upon Mar-
tha’s Vineyard,—the station upon Prospect hill, in the
town of Chilmark, upon Martha’s Vineyard,—the station
upon Cuttahunk, one of the Elizabeth islands, —the sta-
tion upon Nashawn, also one of the Elizabeth islands.
We. then went to Wendall’s hill, in Fairhaven, and re-
adjusted the signal standing thereon ; thence w'e went to
the base of verification upon the Seekonk plains, and put
permanent marks at the termini thereof, by placing large
stones about two and an half feet deep in the ground, and
inserting copper pins into holes which we drilled into the
upper surface of said stones to receive them, and wdfich
bolts we marked with two lines crossing each other,
thus X intending the points of bisection should mark said
termini of the base, and adjusted the signals we had pre-
viously erected to said bolts. We then visited, readjust-
ed, and otherwise put the following signals into proper
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condition for observations, to wit: the signals on Alum-
point ridge, and Bald hill, in the town of Douglass,—
on Hasnebumsk.it hill, in the town of Paxton,—on Fay’s
mountain, in Westboro,—on Prospect hill, in Waltham,
—on Prospect hill, in Hingharn,—on Situate hill, in Co-
hassett,—on Telegraph hill, in Marshfield,—on Manomet
hill, in Plymouth,—on Monk’s hill, in Kingstown,—on
Blue hill, in Milton, —on Spragpe’s hill, in Bridgewater,
—on Alden’s hill, in Middleborough,—on Great Meadow
and Great Rock hills, in Rehoboth, which operations were
completed on the 24th of April ; the 25th of April being
Saturday, we concluded to stay at Fall River, until the
commencement of the next week ; in consequence there-
of, we took our tent and instruments to the Fall River
station, and were employed in measuring angles at that
station ; and on the 27th of April, we packed up our in-
struments, and went to Joe’s rock, in Wrentham, where
we arrived on the 27th of April, and commenced measur-
ing angles, which we continued until we completed the
following stations, viz : the station on Joe’s rock and on
Red-brush hill, in Wrentham,—Blue hill station, in Mil-
ton ; we then went to Cape Cod, and visited, and put the
following signals into adjustment, viz : the signals on
Pine hill, and on Rabit or Bourns’ hill, in Sandwich, —
the signal on Scargo hill, in Dennis, —on Mill hill, in
Orleans ; the signal in Chatham being but a short dis-
tance from Mill hill, we were enabled to satisfy ourselves
that it was in suitable adjustment, and accordingly did
not visit it,—the signals at Hyannis port, and at Succon-
wepet point, in the Marshpee plantation. We then
stopped at Falmouth, and made observations from that sta-
tion a couple of days, until the steam boat passed from
New Bedford to Nantucket, when we took passage in
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her and measured the angles at the station upon that
island, and continued the measuring of angles until we
completed the following stations to wit.—the Chapoquid-
dic station. Indian hill station, and Prospect hill station
upon Martha’s Vineyard,—the station on Cuttahunk, one
of the Elizabeth Islands, —the Falmouth station,—the
station on Rabbit or Bourn’s hill in Sandwich, —the sta-
tion on German’s hill in Yarmouth, —Scargo hill station
in Dennis,—Mill hill station in Orleans,—station on
Small’s hill in Truro.

The station last named, to wit. the station on Small’s
hill, was selected on the third of July, and a temporary
signal placed thereon,—a more substantial one was erect-
ed a few days after, when we were measuring the angles
at that station. When we selected the station on Mill
hill in Orleans, it was then expected that we should see
the highland light-house from it, and therefore thought it
would be unnecessary to have any other primitive station
further down upon the cape ; but when we were mea-
suring angles at the Mill hill station, we found we could
not see the light-house as we had expected, and were
therefore obliged to add the Small’s hill station in Truro
to the number before named. Our operations were fin-
ished at the station upon Small’s hill in Truro on the
19th of July. The season of the year having then ar-
rived, when from past experience, we were to expect that
southerly and southwesterly winds would prevail upon
the coast for a time, and which are uniformly accompan-
ied with thick weather, particularly in this section of the
state ; we concluded to leave the measuring of angles
and examine the western part of the state, and select
the necessary stations for extending a primitive series of
triangles over that district, and erect suitable signals
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thereon. We accordingly set off irnmedeiately for the
county of Berkshire, examined the district which remain-
ed to be examined in that section of the state, and se-
lected and erected signals on the following stations, to
wit., on Perry’s peak in the town of Richmond, near the
New York line,—on the Connecticut state line on the Ta-
conic mountains and adjoining Boston corner,—on Alan-
der mountain one of the Taconic mountains and within
the territory of Boston corner,—on Bald peak in the
town of Mount Washington,—on Saddle mountain in
Adams, (a signal was placed upon this mountain at the
commencement of the survey hut had been thrown down
and destroyed,)—on Berlin Mountain in the town of Ber-
lin, state of New York, a few rods of the state line, (the
state line passes over this mountain near its top,)—on a
mountain supposed to be in the town of Becket,—on
Seymour’s mountain in Sandisfield,—on Jackson’s hill in
Blandford,—on Danforth’s mountain in Clarksburg,—on
Spruce hill in Adams, —on French’s hill in Peru,—on the
state line between the town of Rowe and the state of
Vermont,—on state line between the town of Leyden and
state of Vermont. We also reset two signals, one upon
Dug hill in Blandford, and one upon More’s hill in Gosh-
en. Our operations in this (western) part of the state,
were finished on the 3d day of September. We then
returned to Cape Cod, and commenced measuring angles
at the station at Hyannis port, and continued measuring
angles until we completed the following stations, to wit:
the station at Hyannnis port aforesaid,—the station on
Succonnepet point in the Marshpee plantation,—the sta-
tion on Great hill in Chatham,—the station at Monomoy
light-house,—the station on Rabit or Bourne’s hill in
Sandwich (the triangulation had been previously fin-
ished at this station, but having been to erect
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an additional signal upon Small’s hill in Truro, it became
necessary to repair to said station, and measure several
additional angles with that signal. Besides, we had dis-
covered this signal from Hyannis port, and had opened an
avenue between the two signals during the thick weather
wT e experienced at that station, and of course we had sev-
eral additional angles to measure with that signal)—the
station on Manomet hill in Plymouth,—the station on
Monk’s hill in Kingston,—the station on Telegraph hill in
Marshfield,—the station on Alden’s hill in Middleborough,
—the station on Wendall’s hill in Fairhaven, and the sta-
tion at Providence, which wT e completed on the 2d day of
January. Since then, we have been employed in the
office, in recalculating and making transcripts of our field
notes, to be left with the Secretary of the Commonwealth
—making lists of the angles measured at the different
stations to be used in the office,—calculating triangles,
—repairing instruments and a few days have been occu-
pied in field operations.

It will be seen from the preceding statement, that the
survey has not advanced as much as was contemplated
at the commencement of the past year. Several causes
have operated much to retard our operations :

First.—The large portion of water surface, over which
the lines of sight necessarily passed. It being impossi-
ble to see distinctly any considerable distance whenever
there is not a near approximation in the degree of tem-

perature of the surface over which the line of sight
passes, and the atmosphere through which it passes.
An excess of temperature, either in the surface or at-
mosphere, causes vapors to ascend or descend in the
atmosphere, according as either the one or the other
predominates in temperature, which (vapors) causes the
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light reflected from distant objects to be rapidly refracted
from right to left in such quick succession, as to appar-
ently enlarge the image of the object, which always ap-
pears fainter in proportion to its increased size. And
thus it may be said (in familiar language) that the ob-
jects are refracted or shaken out of sight. Water, from
its properties of reflecting light and heat, as also its
property of emitting vapor, and the motion produced in it
when any one portion of it becomes much more increased
or diminished in temperature than that of another, pre-
vents the surface of it from readily changing its temper-
ature to that of the atmosphere, when the atmosphere
is somewhat higher or lower in temperature than the wa-
ter. Thus it is not unusual that we are unable to see
objects distinctly, though not very far distant from us,
when we have an apparently clear atmosphere. The
earth, more readily absorbing the caloric from the warm
atmosphere in contact with its surface, and more easily
emitting caloric when in contact with the cold atmos-
phere, together with the immobility of its parts, much
sooner acquires that equilibrium of heat between its sur-
face and the atmosphere, so necessary to produce a dis-
tinct vision of distant objects ; and hence the reason why
we so frequently see objects distinctly across a surface of
earth, while at the same time objects appear dim and
confused when seen across water.

Secondly.—The proximity of Nantucket shoals, so
much and so correctly noted for their almost constant
fogs, which a few minutes of southerly wind, pretty uni-
formly wafts to the land, and of course stops all further
progress in measuring angles, until a change of wind
takes place.
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Thirdly.—The unusual amount of calm, smoky or

thick weather experienced the past autumn, frequently
called the Indian summer. And to which may be added
the early commencement of a rigorous winter.

From these causes, the progress of the survey has
been much more delayed than was anticipated. We had
strong reasons for anticipating much delay from fogs.
But the effect of making observations across water was
not well understood. We had experienced much de-
lay in making our observations across Boston bay; but
as the atmosphere was frequently filled with a cloud
of smoke from the city and villages about the bay, we
attributed much of our delay principally to that cause.
It is now supposed that a good share of the thick and
curdled atmosphere which caused us so much vexation
and delay, while we were measuring angles at the sta-
tions about Boston bay, was caused by the inequality in
the temperature of the water and atmosphere. It may be
seen in the journals of our operations in the vicinity of
Boston bay, and also upon Cape Cod, that it was not
an unfrequent phenomenon, for us to have an apparently
clear and transparent atmosphere as we could desire,
and yet we were unable to see distant objects. These
phenomena were observed as often as the weather
changed suddenly from a moderate or warm temperature
to that of cold.

I have been more minute in detailing some of the causes
ofdelays experienced in the survey, because I am not aware
that any thing of the kind has ever been published. I have
somewhere seen it stated, as a reason, that objects are
not as distinctly seen in mid-day as in the morning and
evening, that the light is reflected from them at that time
of day more upward than in the morning and evening.
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That the reflection of light, according to the different
positions of the sun, effects the appearance of objects, I
am not disposed to deny. Distant objects, when not sit-
uated in the apparent horizon, can only be seen when
the light falls upon them in a particular manner; and I
believe it to have some effect upon objects situated in
the apparent horizon. But I believe that the derange-
ment in the equilibrium of temperature between the
atmosphere and the earth, caused by the different inten-
sity of the sun’s rays at different times of the day, will
affect it much more. I have experienced two days,
while I was making observations in the latter part of
this season, when 1 could see objects distinctly at mid-
day or noon : one of these days was cloudy, the other a
bright sunshine. The earth and atmosphere were very
near of an equal temperature on both days.

Although the unsurveyed district of the eastern por-
tion of the State is small, it must nevertheless require
considerable labor to complete it. The peculiar location
of the State line, and its numerous angles, together with
the aspect of the country, made it necessary for us to

multiply the number of stations upon this district, be-
yond that of any other district of the same size, in any
other portion of the state ; besides being obliged to make
many triangles into the territory of the State of Rhode
Island. But it is thought the greater portion of the most

difficult part of the survey has been completed. We
have always experienced greater delays when we had
occasion to measure angles across water, than when we
measured them across land. By far the greatest portion
of the survey, wherein the triangles extend across any
considerable extent of water is now finished. We have,
however, a few stations in Westport and Dartmouth, and
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one station in Rochester, where a portion of our observa-
tions must be made across the water, but the signals to
be observed from them are not very distant.

The number of persons who have been employed in
this survey the past season, have been two besides my-
self, namely ; Mr. Giles M. Elmy, and Mr. Henry
Read. We have occasionally had other assistants as we
have had occasion for their services. Their employments
have been as various as our operations have required.
The admeasurement of the angles have been done uni-
formly by myself; and Mr. Almy has as uniformly regis-
tered them, and made the necessary field notes. Mr.
Read was employed during the time we were measur-
ing angles, in keeping the tent in suitable adjustment, to
screen the instrument from the action of the sun and
wind, and at the same time permit us to see the signals,
(which when the wind blew hard was quite a task,) and
in removing any obstacles that should happen to be in
the range of a signal, so as to prevent us from seeing it
distinctly, and doing whatever errand we had occasion
for him to do,—such as visiting distant signals when-
ever any thing appeared different about them from what
we supposed it should do, and see that they were in
proper adjustment; fetch and carry our instruments, and
signal baggage, as occasion required it, &c. &c. In the
operations of felling trees, opening avenues through thick-
ets, erecting signals, &c. the labors of all have been com-
bined.

It would have been gratifying to me to have been
enabled to have made greater progress in the survey the
past season.

I presume your Excellency must be satisfied from what
has been said in this report, and from the journals of
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our employment of time, that the causes which have
operated to delay the execution of the work, have been
entirely beyond our control. I shall only further say,
that during that portion of time when we were employ-
ed in measuring angles, that we endeavoured to occupy
every moment of time suitable for our operations, and
that the business of eating and sleeping have been con-
sidered as secondary objects, and have only been attend-
ed to when the atmosphere was unsuitable for our oper-
ations at the station.

With much respect,

Your Excellency’s

Humble and obedient servant,

SIMEON BORDEN.

Boston , March. 21, 1836

I have the honor to be,


