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Ferdinand Hassler was born on the eve of the American Revolution on October 7, 1770, in the
town of Aarau, Switzerland. Aarau is in the northern German-speaking region of Switzerland and
Hassler grew up speaking German as his native tongue. His father was a wealthy manufacturer of
watches and quite active in civic affairs. At varying times he was a member of the town council,
head of the Board of Taxes, Superintendent of Public Works, and Superintendent of the
Cathedral.

Echoes of this obscure report reverberated years later in the founding of the United States Survey
of the Coast.

Over the next five years, Hassler worked with Tralles in the survey of Bern, executed a separate
survey of the boundary between the Cantons of Bern and Solothurn, and took many independent
excursions for further education and personal collecting of scientific instruments and books. This
work introduced him to most of the eminent scientists of Europe and he became quite proficient
in the mathematics, geodesy, astronomy, metrology, chemistry, physics, and mechanical
engineering of the day. His personal work in metrology included collecting copies of many of the
European standards of weights and lengths.

In 1803, it became apparent that the French intended to take over the survey of Switzerland. This
caused Tralles, Hassler's friend and mentor, to leave Switzerland for the Royal Academy at
Berlin. If Tralles had stayed on in Switzerland, Hassler probably would have stayed. Instead, in
1804, Hassler made up his mind to seek a new life in America and engaged in an enterprise to
form a company to purchase a large tract of land in the southeast part of the United States.

The LIBERTY sailed for Philadelphia and arrived in October 1805. By some accounts ©X(6),
Hassler had reason to learn on this trip of the necessity for good charts of the coast of the United
States as the captain of the LIBERTY had a stroke following a terrific storm. Hassler chose to
navigate the vessel to the New World instead of turning back for Europe. After a passage of two
and a half months, he piloted the ship up Delaware Bay to Philadelphia. If a true story, this was
an auspicious beginning to Hassler's association with the seacoast of the United States.

He acquired American citizenship as rapidly as possible and began making contacts in the
scientific community. Perhaps it was fate, but Philadelphia was then the center of American
science. On December 6, 1805, Hassler attended a meeting of the American Philosophical Society
and by spring of 1807 was elected a full-fledged member. Thomas Jefferson, then serving his
second term as President of the United States, was also President of the Philosophical Society;
this connection provided Hassler with access to high political office which he would use to good
advantage throughout his career. Through his association with the Philosophical Society, he
formed a life-long friendship with John Vaughn, a scientifically-minded philanthropist who aided
Hassler both financially and politically throughout much of the remainder of his life.
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During 1806, letters were written by Dr. Robert Patterson, Director of the Philadelphia Mint, and
John Vaughan to President Jefferson concerning Ferdinand Hassler and the impression that he
had made upon them and the members of the American Philosophical Society. In Patterson's
letter of March 3, 1806, he included a short autobiographical sketch prepared by Hassler stating
his experience and qualifications. In Vaughan's letter of December 20, 1806,) he mentioned that
he had purchased Hassler's standards of length and weight and described as well an attempt to
engage him for surveying "York Island, for the Corporation of New York™ and continuing that
survey up the Hudson River Valley to Albany. The goal of continuing the survey to Albany was
to measure a degree of latitude and give the United States the opportunity to help in establishing
the meter as a universal standard of lineal measurement defined as one-ten-millionth of the
distance from the North Pole to the Equator. Thus, the first suggestion of a geodetic survey within
the United States had its roots in national pride and the desire to assist in establishing an
international standard of length. Because Hassler fell ill and the government of the "Corporation
of New York" changed in the meantime, this survey was never conducted.

Given the nature of the above correspondence and plans, it seems probable that the honor of first
suggesting a Survey of the Coast based on scientific principles should reside with Robert
Patterson and John Vaughan. It would also seem that, if Ferdinand Rudolph Hassler had not come
to the United States, the beginnings of such an endeavor would not have been considered for
many years in the future. Within sixteen months of Hassler's arrival in America, the following

act 49 was passed by Congress on February 10, 1807:

"Be it enacted by the Senate and House of Representatives of the United States of America in
Congress assembled, That the President of the United States shall be, and he is hereby authorized
and requested, to cause a survey to be taken of the coasts of the United States, in which shall be
designated the islands and shoals, with the roads or places of anchorage, within twenty leagues of
any part of the shores of the United States; and also the respective courses and distances between
the principal capes, or head lands, together with such other matters as he may deem proper for
completing an accurate chart of every part of the coasts within the extent aforesaid."”

President Jefferson directing the Swiss-born Albert Gallatin, the Secretary of the Treasury, to
issue a notice to all interested scientific men in the United States asking for plans for bringing a
survey of the coast into effect. Gallatin's letter, dated March 25, 1807,42 specifically requests to
know how a surveyor would: 1) ascertain by astronomic position the true position of "a few
remarkable points on the Coast; 2) conduct a trigonometrical survey of the Coast between the
points which have been determined astronomically; and, 3) conduct "A Nautical Survey of the
Shoals and Soundings off the Coast” of which the trigonometrical survey would be the basis for
determining the position of soundings and hazards to navigation. Gallatin also inquires whether it
is possible to make a correct survey with one vessel alone and whether it is possible to determine
one's location relative to three visible objects on shore.22)

Hassler responded to Gallatin's letter on April 2, 1807.44 The quick response would indicate that
he was aware such a notice might be forthcoming and that he had been considering the problem
of conducting a survey of the coast for some time. Hassler's letter was written in French, as he
trusted his ability to communicate complicated ideas in that language much more than he trusted
his English at that time. The twelve responses to Gallatin's notice were evaluated by a committee
of the American Philosophical Society headed by Robert Patterson. Patterson had submitted a
plan himself for a survey of the coast. On July 23, 1807, Hassler was notified that his plan was
selected as the best of those submitted. He and Isaac Briggs, who later became a famous engineer
associated with the building of the Erie Canal, were selected for the execution of the survey.
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However, no action was taken to begin the survey until 1811 because of the unsettled
international political climate.

Jefferson's successor, James Madison, reinstituted the Survey and sent Hassler to Great Britain in
late 1811 to procure survey instruments. Because of continuing difficulties between the two
nations, Madison declared war on Great Britain eight months after Hassler's arrival in London.

Perhaps the letter that so enthralled Hassler was the one from Albert Gallatin inquiring whether
he would be willing to proceed to London to procure and supervise the construction of
instruments for the Survey of the Coast. Although it appears that negotiations for such an
endeavor were going on in late 1810, Gallatin formalized his offer to Hassler on April 16, 1811.

He arrived in London October 10 and commenced visiting instrument makers. He allocated the
work of producing clocks, chronometers, and the main surveying instruments between various
"artists" by early November. The first cloud of this stay in Europe appeared with the awareness
that Edward Troughton, who was selected to produce the main instruments, was "yet occupied
with the mural circle of Greenwich" and that this could cause a longer stay than had been
planned. Four long years later, Hassler returned to the United States.

On January 5, 1816, Hassler presented a plan to A. J. Dallas, the Secretary of the Treasury, for
putting the Survey of the Coast into operation.

Another problem was the divergent motivations of Congress and Hassler regarding the end
products of the Survey of the Coast. Hassler saw an opportunity to accomplish a lasting work of
value to humankind and reflect scientific glory upon his adopted land. Congress, on the other
hand, wanted immediate results in the form of charts guiding mariners in and out of American
ports. Nothing more -- nothing less. Congress had no interest in funding a scientific work, even if
that science was the basis for accurate charts of our Nation's waters.

This second problem was exacerbated by Hassler's lack of understanding of the reality of
American politics.

The fourth great endeavor that Hassler envisioned was the establishment of a national mapping
organization. It was Hassler who introduced plane table mapping for topography to the United
States; a description of the plane table and alidade and their use is included in the "Papers."
Hassler's belief concerning topographic mapping was that: ... all the data should be collected, to
enable the government to judge with propriety of the plan of any public undertaking or service,
such as roads, canals, means of defence of the country, &c. That the survey of the coast was to
contain all these data, besides the mere outlines of the coast, and that they were as necessary as
the soundings outside of the line of the coast, appeared to me too evident to admit of any doubt,
and | would have considered the full aim of the work missed without them,"(2

Among the cookbook-style listings of the "Papers,” Hassler details 13 steps in measuring a
baseline ¢4, 6 steps in observing horizontal angles to systematically remove error &2, 7 steps for
reading vertical angles 2, and 13 steps for the proper use of a hand-held reflecting circle <2,
Within his response, he duplicated a personal letter dated December 3, 1825, from the recently
deceased Thomas Jefferson to add to his counterattack. In this letter Jefferson writes Hassler, "I
regret much that it [the Survey of the Coast] was not carried into execution, as, independently of
the permanent security it would have procured for the navigation of our coast, it would have been
an honorable monument of the state of science at this early period of our history."

Hassler was in his element while engaged in field operations. He loved the work and was
surrounded by men who had deep respect for his knowledge and also had gratitude for his caring
for their welfare as he had secured them decent wages and per diem. Sands described him as
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"guaint in his manner, but greatly admired and respected by his assistants, being always genial
and very accessible, except to those whom he suspected of being unfriendly to him; with such he
would give way to displays of temper that would simply astound us."&

He would travel about the country in his "curious old carriage" traveling from survey crew to
survey crew inspecting their work. As mentioned earlier, the carriage was designed primarily for
the safe transportation of his instruments; ... but the additional provisions for his individual
comfort were ingenious.... A little spirit-room, as it were, was underfoot for his Swiss wines, the
seats providing lockers for the little baggage he carried and the stationery and books that always
accompanied him."

FIELD WORK

The order of the field work under Hassler was generally: 1) reconnaissance for primary
triangulation; 2) base line measurement; 3) primary triangulation including astronomic
observations for latitude, longitude, and azimuth when possible; 4) secondary triangulation; 5)
plane table mapping; 6) sounding operations; and 7) measurement of a new baseline at the
termination of a section of primary triangulation allowing the verification and closing out of all
previous work in the section between baselines.

The reconnaissance for, and conducting of, primary triangulation was done by Hassler himself, as
he trusted no one else to conduct this critical work on which all else depended. The
reconnaissance was done in late fall or early spring "for the naked woods will admit many views
hidden in the summer by the branches and leaves, which may be afterwards cleared away for the
work of actual triangulation...." There were no topographic maps or helicopters to help determine
appropriate locations for these signals. Obtaining "this geometrical view of a country" was done
with great difficulty and required "great attention and a kind of geometric eye,"® or, as would be
said today, "a feel for the work." These stations were generally placed well inland and followed
high ridges to assure developing lines of sight of twenty to forty miles between primary stations.
The secondary triangulation crews were headed by James Ferguson and Edmund Blunt, who had
been hired in early 1833. (Lieutenant John Dahlgren headed a secondary triangulation party for a
short time in 1837.) Their job was to tie into the primary stations and establish a series of stations
at ten-mile and lesser intervals for use by the plane table mapping parties, tertiary triangulation
parties, and sounding crews. The secondary triangulation operations were not significantly
different from the primary work. The basic difference was that there were shorter lines, more set-
ups, and less accurate instruments being used in the secondary work; all leading to slightly less
accurate results. The lesser accuracy was offset by having the work bracketed by higher accuracy
primary work. Procedures and computations were similar.

Working right behind the secondary triangulation crews were the plane table crews. The plane
table had been introduced to the United States by Hassler, and his first plane table crew was
headed by a Swiss emigrant, Charles Renard. Renard began work along the shores of Great South
Bay in the fall of 1834, surveying in signals, and developing shoreline for Lt. Thomas Gedney on
the JERSEY. The following year, C. M. Eakin, a former Army Topographic Engineer, was made
head of a second party supporting the work of Lieutenant George S. Blake on the
EXPERIMENT. These men in turn trained others, including many naval officers, to take over as
heads of parties in their turn. By the end of 1838, there were 10 plane table parties operating in
the field.

Life on the field parties of the early Survey involved "roughing it"; living in tent camps or staying
at the occasional inn or hotel when engaged in triangulation or plane table work and living on the
small ships when engaged in hydrographic work. RADM Benjamin F. Sands, who spent fifteen
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years on the Survey, was assigned to various hydrographic, plane table, and triangulation parties
from 1835 to 1842 and left an account of his life in the field.& )

LIBRARY OF THE UNIVERSITY OF CALIFORNIA. Class University of California
Berkeley FROM REEFER TO REAR-ADMIRAL Reminiscences and Journal Jottings OF
NEARLY HALF A CENTURY OF NAVAL LIFE BY BENJAMIN F. SANDS Rear- A
dmiral U. S. Navy. 1827t01874 NEW YORK FREDERICK A. STOKES COMPANY
PUBLISHERS Copyright, 1899, by Frederick A. Stokes Company

I was directed to stow next to him, and as it was impossible, without great discomfort, for a
single individual to reverse his position, a spirit of fairness led us to adopt a rule that all should
turn over at the same time, and my duty, as the youngest of the party and the readiest for fun,
was to give the word " spoon," when any got tired of their position, and then we could all turn
promptly and together.

Although I was not much of a draughtsman (we were all new to the work, as the whole manner
of it was new to this country), still being quite handy with the pen, | was directed to take the
work of putting our work in ink and | improved considerably as the labor progressed. There was
work enough putting the field work on the fair copy, and in the reduction of soundings and
plotting the angles, and in preparing the charts for the next summer's work which we would enter
upon with greater experience.

The plane-table was a new instrument then to this country for practical topography, and even
West Point officers preferred the chain and com- pass for details of the coast. But it was used for
topography in Switzerland and in the ordnance survey of England, and having been adopted by
Mr. Hassler, nothing remained for us but to be taught its use. Fortunately a young Swiss
emigrant was found who had recently landed and was familiar with this work in his native land,
and who had been employed at it in the topographical survey of France. He was at once placed
in charge of the first plane-table party, and we were glad to serve with him for the sake of the
instruction he could give us. When | joined the party we entered upon the survey of New York
Bay and its environments. \We camped with our party, consisting of the ob- server's instrument-
bearer, chainmen and flagmen, at a number of different places, including Governor's. Island,
Berriman's Island, near Flushing Bay, Elysian Fields, Hoboken, Fort Lee on the Hudson and
West Chester on the Harlem.

The plane-table had become very popular with us all, being a most handy instrument for
topographical work, and a great economy in time, since we could, upon the prepared sheets,
place down all the features of the country and the details of its topography in pencil as we
progressed, ready for inking in office-work, without the necessity of notes to be summarized at
night and blotted with errors to be corrected on the succeeding day in the field as was usually the
case when working with the surveyor's compass and chain. Upon the plane-table the work was
done upon the spot, and proved itself as we went on, errors, if any, being promptly and easily
detected and corrected before moving the instrument from the spot, thus making the sheet ready
for the ink when removed, to be replaced by others in succession during the season as we
progressed. Moreover we felt the great relief this instrument gave us when we returned to the
camp at the end of each day's work ; there was a certainty that the work was correct, and as it
did not require revision we could always enjoy the rest and relaxation that followed upon a good
day's work in the field.

Long Island - We shifted camp every ten or twelve miles, finishing up the work as we went, and
pitched our tents at the most convenient locations convenient to sup- plies and post-offices,
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Babylon, Amagansett, East and West Hempstead, and Montauk Point being each occupied
during the summer by our party.

NJ Coast - As we proceeded on our work down the coast road we found more villages, and the
farms were closer together, which gave us increased facilities in selecting our camping ground
as we changed from place to place. We usually selected some orchard near a well or spring, and
we procured plentiful supplies of butter and milk and eggs from the farm-

Our encampments were some ten or twelve miles apart, our surveying taking up the land by the
coast and road, five miles north from the camp and five miles south, and when that was worked
in we would fix upon another camp, ten miles or so further south, and thus through the season
proceed with our surveying, creating, as we moved, quite a sensation amongst the natives by
reason of our caravan, which was necessarily quite extensive.

The details of the survey were becoming intricate and required more time in completing them.
Our instructions were to take the first post-road from the shore line and to parallel with it for
interior boundary, putting in all the details upon and between it and the shore line. The latter was
a barren beach of sand hills, mostly narrow and cut up by inlets, with a wide salt marsh between
it and the fast land, upon which ran the post-road where we encamped among the arable fields
near the farm-houses. This salt marsh was cut up by innumerable thoroughfares or tidal creeks,
making it tedious work surveying, as the chain could seldom be used, and a boat was necessary
to carry the party with our instruments from point to point in the work, using the " three point
problem " in accomplishing it. By employing men from the vicinity, | was able to get the names
of localities with accuracy, in the familiar nomenclature of the neighborhoods, and it made their
remarks quite amusing as we developed the windings of these creeks in the progress of the day's
work. "That's Bill's Duck-blinds," said one. "There's Sal's Cut," said another. "This is Tom's
Creek, Nan's Thoroughfare," etc., etc., and | jotted down all the familiar names of the place, to
be faithfully recorded on the map as we went along. By October we had finished our work at
Tuckertown, and had run the shore line of that side of Little Egg Harbor, when we had to cross
that Bay in sloops to transport our equipage to the other side, that we might finish the season
with the completion of the Bay shore line.

UNDER the energetic and intelligent superintendence of Mr. Hassler, the coast survey grew very
popular, and as the knowledge of its workings extended, it became firmly established in public
favor as a work of great importance and usefulness to the young Republic. Service upon it was
sought as a most honorable employment for naval officers when not on duty in their service at
sea. The brightest of the young officers applied for this duty as an instructive school in a branch
of their profession useful in peace or war, its objects being such as are as beneficial to our navy
as to the commercial marine, and it being fitting and most proper that the naval officer should, as
a part of his professional training, be well instructed in the methods and purposes of the coast
survey, not only for the profit immediately to be derived from a thorough familiarity with our
own coasts and harbors, but for future application of the knowledge thus attained, in the survey
of foreign coasts and harbors and in the discovery of dangers to sea-going vessels such as were
hitherto unknown and not suspected.

Excerpts from Sands

Our life on this duty had in it a good deal of what is called " roughing it." Six of us were assigned
to the triangulation points along the shore, and we were obliged to camp out, and for our
accommodation one tent was provided, and a smaller one for our steward and the cooking-stove.
Our beds, or rather | should say our bed, was made of straw, spread from one side of the tent to
the other and covered over with a tarpaulin to pro- tect us from the dampness of the sand



beneath, and thereon we, all six of us, had to turn in "all stand- ing," i. e., with our clothes on, "
spoon fashion,” with overcoats doing duty as extra blankets whenever the weather became cool
enough to require us to put them on.

In 1842, two major items of capital equipment were delivered to the Coast Survey: the long-
awaited dividing engine and a copper-plate printing press. The dividing engine had been ordered
in 1832 from the shop of Edward Troughton, the master instrument maker who had produced
many of the early Coast Survey instruments at Hassler's direction. Troughton died during the
production of this instrument and the work passed to his partner, Mr. Simms. The engine was
used in dividing circular instruments into ever finer angular divisions and was particularly
valuable in the production of theodolites. When it arrived in the United States, it was the finest
machine tool in the western hemisphere. To give an idea of the accuracy of this instrument, it was
at least capable of discerning one second of arc, better than the one millionth part of a circle.
Hassler pointed out: "The engine is unique in its kind in this country, and of great value even for
the general progress of the art of the mechanicians in this country, besides the services the coast
survey will derive from it." @

In 1841, the political situation had changed as VVan Buren had been defeated and Levi Woodbury
was no longer Secretary of the Treasury. President William Henry Harrison died within one
month of taking office and Ewing didn't last through the year. John Tyler became President and
by the end of 1841, Walter Forward was Secretary of the Treasury.

Lieutenant Glynn influenced Representative Caleb Cushing of Massachusetts to engage the
House of Representatives in debate on the Coast Survey as an adjunct to a request for funds to
print charts of the areas that he had surveyed. Cushing, during two separate days of Congressional
debate called for a resolution to investigate the Coast Survey.“ He contended that the Coast
Survey "was under the charge of an officer, who was almost independent of the Government,
almost independent of Congress, who received the salary of six thousand dollars a year for
superintending it at the expense of one million” and asked, "...what were the fruits of that
expenditure?” Cushing then espoused the belief that a triangulation survey is inapplicable to the
low-lying coastal regions of the southern states betraying Navy agitation for the "chronometric
surveys." [This, in effect, was a direct challenge to the scientific methods advocated by Hassler.]
He accused Hassler and his assistants of delaying the completion of the work because of the "high
compensation paid, and especially the allowance of an extra per diem to some of the persons
employed which tended to operate as a sort of premium upon procrastination...." Cushing related
that, "It had been confidently asserted that Mr. Hassler kept to himself important facts ascertained
in the survey.

Hassler also was sensitive to not having printed any charts up to the time of the inquiry with the
exception of a few small charts produced at the request of Congress and not for general
distribution. His goal in chart engraving and publication was to produce charts that were second
to none in the world in accuracy of content and beauty of presentation. To achieve accuracy of
content, at least in Hassler's mind, required that the primary triangulation for a given section be
verified by tieing into a measured baseline prior to the publication of any information from that
section. As a consequence, it was his intention to delay publication of all charts and other
information from Point Judith, Rhode Island, to the unspecified location of his second base line
somewhere to the south.22 But more importantly, there were no skilled copperplate engravers in
the United States who were capable of producing work to Hassler's standards. It was not until late
1841 that he was able to acquire two engravers from Hamburg, Selmar Siebert and T. A. Rolle, to
serve as the seeds for his engraving group.


http://www.lib.noaa.gov/noaainfo/heritage/coastsurveyvol1/HASSLER5.html#N_7_
http://www.lib.noaa.gov/noaainfo/heritage/coastsurveyvol1/HASSLER6.html#N_4_
http://www.lib.noaa.gov/noaainfo/heritage/coastsurveyvol1/HASSLER6.html#N_11_

Concerning the employment of naval officers on the Survey, he stated emphatically: "....whether
they do not find, from their experience, that the navy is indebted to the coast survey, and not the
coast survey to the navy."4

This may sound like arrogance of the highest degree, but the Coast Survey did serve as a school
for naval officers and gave many promising officers command at a much earlier stage of their
careers than was possible with most naval duty of the time. Benjamin Sands seconded this view
as did many other naval officers of the Nineteenth Century.

BACHE

Who was Alexander Dallas Bache? Why did the American scientific community throw its
prestige behind him for appointment to the office of Superintendent of the Coast Survey? Bache
was born on July 19, 1806, into a family for which public service came naturally. He was a great-
grandson of Benjamin Franklin and the grandson of Alexander James Dallas, Secretary of the
Treasury at the time Ferdinand Hassler was appointed to head the Survey of the Coast. When 15
years old, Bache entered West Point as the youngest cadet in his class and graduated in 1825 at
the head of his class. During his time as a cadet, he did not receive a single demerit. Upon
graduation, he was assigned to continue on at West Point and teach Mechanical Engineering,
although most of the cadets were older than he. After two years at Fort Adams, Bache resigned
his commission after being appointed Professor of Natural Philosophy and Chemistry at the
University of Pennsylvania in Philadelphia.

Bache's career as an educator and scientist began at this time. He spent the next seven years at the
University of Pennsylvania, during which time his reputation as one of the foremost American
men of science was established. He had a broad range of interests and wrote papers on chemistry
and physics, established the first permanent magnetic observatory in the United States in the
garden next to his house, studied the motion of winds in tornadoes, investigated the measurement
of rainfall as related to wind direction and height of measuring instrument above the ground, and
a plethora of other subjects. Besides writing papers for publication, he was also the influential
editor of the Journal of the Franklin Institute, a position which gave him access to all of the
leading American scientists of his day.

Several prominent scientists were either hired as Assistants in the Survey or worked under
contract to the Survey on specific tasks requiring their expertise while retaining their positions at
their respective organizations. Among this group were Benjamin Peirce of Harvard, the foremost
American mathematician of the mid-Nineteenth Century; the great naturalist and paleontologist,
Louis Agassiz of Harvard; Elias Loomis of the forerunner to New York University with whom
Bache had studied the effects of a tornado in the 1830's; the microscopist Jacob Bailey of West
Point, who was the first to examine the bottom specimens acquired by the Coast Survey; the
astronomers Maria Mitchell of Nantucket (possibly the first professional woman ever hired by the
Federal government), Ormsby M. Mitchel of the Cincinatti Observatory, William Cranch Bond of
the Cambridge Observatory, and E. Otis Kendall of the Central High School of Philadelphia; and
the mathematician and astronomer Stephen Alexander of Princeton.

The major hydrographic accomplishment of this half decade was the survey of Nantucket Shoals.
The most important and long-lasting geodetic innovation of this period was the development of a

method to determine differences of longitude by the telegraph. This technique came to be known
as the "American Method" and was emulated world-wide.
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Perhaps Bache's greatest strength as a leader was his ability to attract men having great potential
to the Coast Survey. A prime example of this was the caliber of Army officer who volunteered to
serve on the Survey. Although there were less than 50 Army officers (an average of 12 were on
duty at any given time between 1850 and the beginning of the Civil War) who served on the
Survey from the death of Hassler to the Civil War, twenty-five of these men rose to the rank of
Brigadier General or higher during or immediately after the Civil War. Among these men were
Major Generals Andrew Atkins Humphreys, Edward O.C. Ord, Isaac Ingalls Stevens, John G.
Foster, John C. Tidball, Rufus Saxton, T. J. Cram, and Henry W. Benham, all of whom served for
the Union. General Joseph Johnston, Lieutenant General Ambrose P. Hill, and Major Generals
Martin Luther Smith and Roswell Ripley served with the Confederacy. Three graduates of West
Point who stood at the head of their class and served with the Coast Survey were Isaac Ingalls
Stevens, Henry W. Benham, and W.P. Trowbridge. (Bache also stood at the head of his West
Point Class when he graduated in 1825.) Edward B. Hunt, who was perhaps the most
scientifically inclined of all ante-bellum West Point Army officers, graduated second in the class
of 1845 and served with the Coast Survey through most of the 1850's. He conducted many special
studies for Bache and published a number of articles in the Proceedings of the American
Association for the Advancement of Science and the annual reports of the Coast Survey. He
strongly allied himself with Bache on most issues and served as a spokesman for the Survey on
many occasions.

The years 1850 through 1860 were the highwater mark of the Coast Survey. Never again would
its budget approach 1/2% to 1% of the total Federal budget. Never again would the head of the
Survey exert such an influence on American science as did Alexander Dallas Bache during those
years. With the coming of the Civil War, the Coast Survey was relegated to a minor position in
national affairs and never returned to its pre-war prominence

In the years 1844 to 1890, the Coast Survey reports reflect the growth of Nineteenth Century
American physical science. In particular, the evolution of many facets of the disciplines of
Geodesy, Geophysics, Hydrography (in the sense of measuring depths for nautical charting),
Topography, and Oceanography are traced in the reports of the Coast Survey. Not surprisingly, as
related to the work of the Survey, there are also major papers on astronomy, geology,
meteorology, metrology (the Office of Weights and Measures, forerunner of today's National
Institute of Standards and Technology, resided within the Coast Survey and Coast and Geodetic
Survey), geographic exploration, harbor improvements, printing technology, engraving,
photography, science policy and politics, philosophy, mathematics, error analysis, and national
defense.

The single-minded purpose of Ferdinand Hassler, a Swiss immigrant, is what first brought the
Coast Survey into existence. As the first Superintendent of the Coast Survey, 1816-1818 and
1832-1843, he imbued the organization with love of "truth" and unswerving compromise with the
twin principles of accuracy and precision. His motto was: "It is the duty of every man to be
honest and to do good." Hassler was the Coast Survey. Following his death in 1843, Alexander
Dallas Bache, a great-grandson of Benjamin Franklin, took over the helm of the Coast Survey.
Bache, with his friend Joseph Henry, was dedicated to elevating American science to the front
ranks of the world community. As opposed to Hassler who was politically naive, Bache moved
smoothly through the American political scene for the benefit of the Coast Survey and American
science. The Coast Survey prospered during his tenure as Superintendent and became the first
great science organization of the United States Federal Government. Professionally, he became a
guiding light of the American Association for the Advancement of Science [presided over three
of the first six meetings of the AAAS] and was a founder of the National Academy of Sciences.



AN INVENTORY OF THE COAST - A FIRST CRITICAL LOOK

In retrospect, the most valuable aspect of early Coast Survey topographical mapping was that it
afforded a first look, or snapshot, of the state of the United States coastal environment in an early
stage of development. Much of the coast was still in a pristine condition. Coast Surveyors worked
from the rock-bound coasts of New England to the sand beaches, swamps, and marshes of the
Southeast and Gulf Coasts. Their job was to observe and record the land in minute detail. They
left many first-hand descriptions of their observations as well as hundreds of survey sheets. The
topographic sheets included natural and cultural features such as: rock outcrops, cliffs, hills, and
mountains; sand beaches and dune fields; coastal islands; marsh land; mangrove swamp; prairie
lands; inlets; streams and rivers; the limits of pine and deciduous forests; cultivated fields; fence
lines; roads, paths, and city streets; and piers, residences, commercial establishments, and public
buildings.

Coast Survey topographers reported upon their progress, methods used in conducting a survey,
and the nature of the area covered. In many instances, the topographer's map and report were the
first detailed description of the area surveyed by a professional surveyor and engineer. In the
aggregate, these surveys and reports were the first critical look at the total United States coastline.
A few selected descriptions of areas, beginning in New England and working to the Rio Grande,
are included to give an idea of the state of the United States coastline in the 1850's.

Henry Laurens Whiting, the dean of Coast Survey topographers, wrote: "The limit of land and
water is the most striking and important outline which exists in nature...." To define this boundary
between land and water, the Coast Survey sent topographic mapping crews to every part of the
far-flung coast of the United States. In the period 1850 through 1860, 7,295 square miles were
surveyed which encompassed more than 25,000 lineal miles of shoreline including tidal rivers
and creeks. Superintendent Bache sent out an average of 17 topographic parties per year, each of
which surveyed nearly 40 square miles.

There were three major facets to the topographic mapping conducted by the Coast Survey during
the 1850's. The most significant result of Coast Survey topographic work was that for many areas
it was the first systematic scientific inventory of the United States coastline's nature and
characteristics. Often coupled with this first mapping was the tacit encouragement of settlement
and the development of commerce. The second major result of this early mapping was to
determine the extent of man-made and natural changes occurring since previous mappings of a
given area. Resurveys became increasingly common towards the end of the decade. The third
result from this mapping was the determination of the topography and characteristics of given
areas for planning the construction of defense and public works installations. Surveys for forts,
port facilities, lighthouses, and even aqueduct routes for the Washington, D. C., water supply
were included among this genre of survey.

The principal tool used by the topographers was the planetable, a flat drawing board which could
be attached to a tripod with an adjustable head which allowed leveling the board and orienting it
with respect to direction. The topographer fastened a base projection with precisely plotted
signals at a scale of 1:10,000 or 1:20,000 on the board and oriented it with respect to north. The
topographer then occupied a series of known sites and observed selected cultural and natural
features. The observing instrument was an alidade which was placed on the planetable and
centered over the geographic location of the topographer's station on the projection sheet. The
alidade was equipped with a straight-edge which lay in the same vertical plane as the alidade's
line-of-sight. The topographer mapped features of interest by drawing rays along the straight edge
emanating from the plotted geographic position of the topographer towards the observed feature.



The intersection of rays drawn from various stations located the feature. Elevations were derived
from vertical angle observations to the features. Of course, not every point along linear features
such as cliffs or dune lines would be observed upon, so the topographer used his engineering and
artistic abilities to fill in the gaps. Depending upon the nature of the terrain, culture, weather, and
other factors, the topographer might have used supplementary methods such as chain and
compass traverses, horizontal sextant angles, theodolite intersections, and, as a last resort,
estimation and sketching.

Henry Laurens Whiting was the recognized leader of many talented topographers associated with
the Coast Survey in the Nineteenth Century. It was said of Whiting that he could make a better
map of the far side of a hill without seeing it than others could while standing before it. Whiting
began work with the Coast Survey in 1838 and served continuously until his death in 1897.
During the 1850's he worked at various times in most coastal states between New Hampshire and
Georgia. Other notable Coast Survey topographers from this period included Alexander
Wadsworth Longfellow, the brother of the poet Henry Wadsworth Longfellow; Ferdinand
Gerdes, the principal assistant on the Gulf Coast for much of his career; Charles M. Bache and
Richard M. Bache; Isaac Hull Adams, John Seib, and J. B. Gluck; Augustus F. Rodgers, a brother
of Rear Admiral John Rodgers, who conducted much of his work on the West Coast; and a
number of younger assistants such as Cleveland Rockwell, James Lawson, Clarence Fendall, J. G.
Oltmanns, J. W. Donn, F. W. Dorr, and Samuel A. Wainwright.

RESURVEYS - LOOKING AGAIN

As the surveys progressed, occasionally shoreline changes occurred between the work of the
reconnaissance and triangulation parties and that of the topographic parties. Sometimes signals
established by the triangulation parties would be awash or completely eroded away by the time a
topographic party commenced its work. Dramatic changes were usually the result of great storms
that swept over barrier islands or pounded the mainland; but relentless tides and currents,
although effecting changes not apparent to casual observers, continually sculpted the evolving
shoreline. It became increasingly apparent that change was the one constant along much of the
East Coast and Gulf Coast as the result of the unremitting action of wind, wave, tides, currents,
and, in many instances, human activity.

HYDROGRAPHY

The hydrography, like the topography, consisted of original surveys, resurveys of areas suspected
to have changed, and surveys for special purposes. Techniques used in the 1850's differed little
from those used in the early surveys by Lieutenants Commanding Thomas Gedney and George
Blake. Inshore surveys were done by sounding boats or small shallow-draft schooners. The
survey boats were usually whale boats which could have up to six oarsmen, a coxswain, a
leadsman, one or more anglemen taking horizontal sextant angles, a recorder, and a boat officer.
The survey boats operated either independently or deployed from a mother ship that anchored in
the working area. Offshore surveys were generally conducted by a ship although occasionally
boats would be launched from mother vessels far offshore to conduct surveys of shoals. Precise
positioning was accomplished by azimuth intersections from shore observers co-ordinated by
signaling from the sounding vessel or by horizontal sextant angles observed on the survey vessel.

The goals of Coast Survey hydrography were: 1) to discover and make known the nature and
location of hazards to navigation; 2) to assist navigators by defining and describing the nature and
configuration of the sea-bottom; 3) to ascertain whether the winds, tides, currents, and sediments
of an area would cause the sea-bottom configuration to change; 4) to predict the rate and direction
of changes in sea-bottom configuration; and 5) to observe and predict changes that would result
from human activity. Although not strictly a hydrographic function, the determination and survey



of sites for lighthouses, buoys, and other aids to navigation were also a major function of Coast
Survey field parties in the 1850's.

THE SURVEYS

Most hydrographic surveys resulted in few, if any, discoveries of note. They provided snapshots
of the bottom configuration of an area at the time surveyed, and, in general, were a form of
insurance for mariners that increased the probability that an area could be safely transited. During
the period from 1850 to 1861, the Coast Survey maintained an average of 10 hydrographic survey
parties in the field and finished 520 hydrographic surveys. The average survey during those years
encompassed 56 square nautical miles and had over 8,000 soundings obtained primarily by a
leadsman swinging the lead and calling out the depth. To obtain those 8,000 soundings, vessels
were sailed, steamed, or rowed an average of 217 miles per survey.

Buried within the statistics was the fact that there were basically two different kinds of surveys.
Harbor and harbor approach surveys differed significantly in the density of soundings and
intensity of work required as opposed to offshore surveys. The harbor surveys were done at a
larger scale than the offshore surveys with correspondingly greater detail. Two large surveys (as
compared to the "average" survey for number of soundings and miles of sounding line)
accomplished in 1853 illustrate the difference between the two basic types of surveys. Lieutenant
Commanding John Maffitt on the Coast Survey Schooner CRAWFORD conducted a survey of
the Georgetown, South Carolina, harbor and its approaches. In the course of this survey of a
relatively small area his boats ran 598 miles of sounding line in approximately 100 square
nautical miles, obtained 68,520 soundings, took 90 bottom samples, and observed 9,850 angles to
position the sounding vessels. During the same year, Lieutenant Commanding J. J. Almy with
the steamer HETZEL and the Coast Survey Schooner GRAHAM conducted a survey of the outer
coast from Prout's Island, Virginia, to Cape Henry Light, a distance of thirty-three miles. On this
survey, Almy ran 1,176 nautical miles of sounding line in an area of approximately 500 square
nautical miles, obtained 18,106 soundings, took 37 bottom samples, and measured 5,778 angles
for determining position of the sounding vessels.22 The inshore survey required 115 soundings
per mile of sounding line while the offshore survey required only 16 soundings per mile of
sounding line, a ratio of 7:1. Sounding density was approximately 680 soundings per square mile
for the Georgetown survey and 36 soundings per square mile for the Virginia survey. For vessel
positioning, a fix was obtained approximately every 0.20 mile for the offshore survey while the
corresponding value was 0.06 mile for the inshore survey. As in either case the survey vessel was
advancing at approximately the same velocity through the water, it becomes apparent that the rate
of data collection was much higher on the inshore work than on the offshore work. The record-
keeping and plotting of survey observations were also correspondingly greater for the inshore
work.

With both types of surveys, crews built signals and established shore camps for theodolite
observers (observing time-coordinated azimuths to the survey vessel upon signal from the vessel,)
installed tide staffs that required constant observation during the times of hydrography, and
observed currents at critical locations. In the offshore Virginia survey, Lieutenant Commanding
Almy observed 5 current stations; at Georgetown, Maffitt observed 16. Almy observed seventy-
eight high tides and seventy-seven low tides during the course of his survey by means of 3,546
observations by observers reading the tide staff every 15 minutes. These readings were meant to
correct the depths measured by the leadsman to mean low water. Maffitt's tidal effort was
comparable as "observations were made by reliable and careful men, day and night." Although
self-registering tide gauges had been introduced a few years earlier, their use was not wide-spread
and many tide observations were made by visual observation of tide staffs well into the late
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Nineteenth Century.

THE DISCOVERIES

Prior to 1850, the Coast Survey had made about 20 discoveries of hazards to navigation,
hydrographic features that would help the mariner position his vessel, or new routes and channels
that would shorten the sailing time of a mariner approaching or leaving port. By the end of 1860,
that number had swollen to well over 150. Surprisingly, many of these discoveries were made in
well-traveled waters including approaches to harbors and within marked channels.

Perhaps the most surprising discovery of this era was Stellwagen Bank, on the main route into
Boston harbor. This bank is just a few miles to the north of Cape Cod and stretches toward Cape
Ann. It is over twenty miles in length and five miles across and lies in the path of major routes
from Boston to Europe and points south. In 1854, Lieutenant Commanding Henry Stellwagen, U.
S. N, Assistant in the Coast Survey, discovered this bank in the course of regular hydrographic
surveys. He underscored the importance of this discovery in his report: "I consider promulgation
of this discovery as very essential to navigators, and that the knowledge of it will highly benefit
commanders of vessels bound in during thick weather, by day or night. By it they can not only
ascertain their distance to the eastward of the coast, but, by attention to the lead after passing
inside, a good idea of latitude may also be obtained...."21® Attention to the lead included both
depth and bottom characteristics. In Stellwagen's initial survey of the bank, he ran six lines
crosswise and two lengthwise. Besides general depths of 10 to 15 fathoms, he determined, "The
northern end of the bank has rocky bottom, with, however, a slight covering of fine black sand.
The middle and southern parts are coarse white and yellow sand. The bottom inside of the bank,
in deep water -- and this is quite an important observation -- is generally a green unctuous mud,
or ooze."dl

In 1856 the Coast Survey Schooner GALLATIN, under Lieutenant Commanding C. R. P.
Rodgers, U. S. N., Assistant in the Coast Survey, and cousin of John Rodgers, was working in the
well-frequented waters of Nantucket Sound. Rodgers reported on the frustrations of attempting to
conduct hydrographic surveys in an area subject to haze and fog. The positioning method adopted
was that of intersecting azimuths observed by shore parties. However, "Many miles of soundings
were run, but day after day, upon communicating with the theodolite observers on shore, it was
found that they had not been able to follow us with their telescopes, and that part of our labor had
been fruitless.... The task was peculiarly difficult; the haze which prevails in that vicinity, the
rapid tides, the rough sea, and the broken character of the bottom, presented obstacles to be
surmounted only by the most patient perseverance."®2 Rodgers worked in the area the year
before and had not altered his opinion of the weather conditions as he reported, "The wind in this
locality is rarely moderate; when there is not a flat calm, the breeze is usually fresh enough to
baffle or impede the hydrographer, while in the frequent fogs he also finds a formidable
enemy."14)

Rodgers hired a small steam vessel, the FIRE FLY, which made it possible to work in the adverse
wind, current, and sea conditions. His "patient perseverance" was rewarded by the discovery of a
shoal northwest of Nantucket Island. This shoal, which Rodgers designated Edwards Shoal, lay
"in the channel-way south of the Cross Rips, surrounded by deep water, and its crest is a narrow
ridge, more than half a mile in length, with only ten and twelve feet water upon it...."

Lieutenant Commanding C. R. P. Rodgers!2, who spent over six years on the Coast Survey, was
amazed that this shoal had not been previously discovered. He commented: "It is remarkable that
a shoal like this, so constantly passed by vessels beating through the southern channel of
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Nantucket sound, should have been so long unknown, and particularly that it should have escaped
the notice of pilots.

1836

Sixth report of B\ R, Hassler, as superintendent of the survey of the coast
of the United Slates, and the construction of standards of weights
and measures, rendering account of the works of 1837.

1. As soon as the arrangements made last spring for the compensation of
all the persons employed in the two works under mny charge were com-
pleted, I immediately made tho organizations of the works for the summer,
and proposed such additional appointinents as the state of the works re-
quired. A number of plane-table parties were organized, and sent out,
sufficient to fill up the intermediate parts stated in my last report as neces-
sary to be completed, and to extend them farther easterly and southerly, as
much as the time and weather would allow., Thus, nine parties were

2. The two parties for secondary triangulations were occupied Jike last
year : the one in New Jersey, towards the Delaware ; the other over Long
Island sound ; in continuation of the plan which I had originally formed to
accelerate the work by this distribution of the parties to both sides; both in
extension of their preceding work, '

3. The two sounding parties were equally continued, upon the plun
stated in my last report: the one i the neighborhood of New Yorlk, the
other in Long Island sound.

4. For a long time, the scason was so eminently contrary to the ficld
operations, that the exertions of all these parties were nol rewarded with
the deserved suecess; nnd they uniformly stated that it would be entirely
impossible to attempt any thing for the primary triungulatiou. o
gradually put in activity, from the lutter part of April onwards, some of
which acted at first joiutly, until they were all cqually provided with instru-
ments ; at the completion of which the mechanicians were engaged in the
workshop established for that purpose in the cflice at Washington.

8. For the main triangulation those stations have been oecupied by me,
which bind up the station points of the works of 1833, and 1834, and unite
the secondary triangulation of the enstern side of Long Island and Rhode
Island on the cust, and of the Jerseys, below the buy of New York, on the
soiithwest, with proper extensions. R o

The new theodolite of thirty inches diameter, which was used for the
measuremsent of these angles, has proved of great advantage for the ac.
curacy, by its stability ; in which, I presume, it exceeds any instrument
ever constructed for field-work, and its. greut' optica) ‘power ‘of telescope
and microscopes.




9. Heliotropes, of whieh I had begun the use last fall, have this year
been used for most of the station-points, and for the base-points exelu-
sively, 1 caused one to be constructed in our shop last winter, after the
two rcceived the previous summer from Goltingen, by the kind assistance
of Professor Gauss, the inventor of this instrument ; and during my work
this summer 1 received four more: all (seven) are now in activity. The
aim of the instrament is to reflect the sun’s image from the station-point,
at which they are placed, to the observer on his stution, thereby per-
petuating, for any time required, or allowed by the sunshine, the reflection
of the sun’s rays, which is otherwise given by my tin signals, at that
certain time, for which the angle of the cone is constructed, us 1 have
heretofore explained. CoL

10. These new instruiments require « mun of some intelligence to at-
tend to them, and to replace them ubout every four minutes, nccording to the

12. By the plune table works, all the topography whiel remained to Le
filled up between the parts of Jersey, on Navesink, Staten islavd, &e.,
and the shore of the sound, ou the main laud of New Yorlk, Long island,
and Connecticut, upon which I reported last year, lins been eutirely filled
uF. "T'he proper points were furnished all along to guide the opcrations
of the sounding parties. 'T'he part about New York hus been extended
up the North river, to about three miles above King’s Bridge. Whether it
will be proper to extend it up, till it includes Tappan bay, as I thought at
first, [ shall nearer investigate this winter. Likewise, the interior of Long
island, botween the two shore parts, has been filled up.  Both parts of the
shore of Long Island sound have heen further surveyed, us fur as Milford,
in Connecticut, and to Drowned Meadows, oo Long island ; the topographi-
cal parties furnishing the data to ground the sounding operation upon,
ns they went: along, 1 the some manner as they had reccived their guido
from.the primary and secondary triangulations. 'They extended moro or
less in the interior of Connecticut, towards the points of the main tri-
angulation, lying in the rear, as circumstances adimitted.

13, In the coursc of the coming winter, 1 shull cause )l theso works,
with,some of the principal soundings, tp be brought togethor, on a reduced
scale, to o sketch map; like I have done in farmer years, which will show

again the state of the whole worl, at this time; and, by its comparison with
the similar sketehes of the former years, the progress which the work has
made in each year. As this can never be done until all the works have
been collectcd in Washington, and rcdnced for that purpose, these
sketches cuu never be presented with the vearly reports, similur to “the
precent, as they fall in a time when all is yet in full activity otherwise.
"T'hey can, besi‘les that, in any case, be no more than a register of the work,
as it progresses. .



14 Alreedy the above shows : that the naval part has kept pace with the
topographical parts, as they always work together, in asvorted parties.
'The two hydrographic parties have worked up all the soundings between
the shores quoted above, as surveyed by the topographical parties, from
which they reccive always the points, upon which their determinations must
be grounded, in propoviion as they progress ; for the water itself” adits no
fixed points, ehﬂigt'ding any security for the derngrupllic wc-rl::.'s.
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Then weights and measures.

F. R. HASSLER.

T ssssen ey === —rsmsam e

Harrow Hiur, Near HempPsTEAD HARBOR, L. I,
November 18, 1837.

25th Coxcness, SENATE. 4
__3d Session. [ ] L 1

REPORT
THE SECRETARY OF THE TREASURY,

A report from the superirr!.-:mfmf of the coast survey, and of the fab-
rication of standard weiglts and measures, showing the progress in
Liose works during the present year,

Decemerr 6, 1838,

Bead, nnd ordered 1o be printed.

Treasvny DEPARTMENT,
Decomber b, 1838.

B Fhave the honor, herewith, respectfully to transmit to the Senate a
raport made to me IrIv Mr. F. R. lassler, superintendent of the const
survey and of the worl for the fabrication of standard weights and msas.
ures, extibiting tha progress made in said works during the present year,

I have the honor to be, very respectfully, your obedient servant,

LEYV1 WOODBURY,
Secretary of the Treasury.
To the Hon, Wn, R. Kixa,
President of the United States Senate,
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F. R. HASSLER.
Wasnineron Ciry, June 26, 1838, :

Instructions relating lo the use of the standard weights.

1. Never touch the weights with the hand, in any case whatsoever.

2. The weights are to be lifted out and in their places,and in any case
of their being moved, by means of the fork, or hook, covered with leather,
whiclﬁ are added to the boxes for that purpose, and fitting the different
weights,

S.gWhen the weights are taken out of the box, they must always be
placed upon clean white paper, that they may not become scratched or
soiled ; as well when placed on a balance as otherwise.

4. The whole collection must be kept in a sale and dry place, free from
all disturbances or danger of damage. .

5. They must never be moved away from under the care of the officer

More on weights - o o _

6 .These‘usﬁistan'ta have returned to their work at the secondary trian-
~gulation, and 1 continue my own works on stations of the wmnin triangula-
tion, as long as the season may allow me any favorable chance.



8. Thus the sccondary triangulation has boen continued this year,
southerly in New Jersey and Pennsylvania, for the eloments of the detail
surveys of the Delaware, the outer sca shore, aud Barnegat bay, towards
Cape May, and those neighborhoods.

9. In like manner the secondary triangnlation to the enst of the main
lines, between Tashua, Friarshead, and Mount Carmel, east of New Haven,
and New London, has been completed, and extended until aver the Rhade
Istand shore, &e., on the muin, and overall the islands, between the east
of Long island and the main shore. .

10. The task of the topographical partios for this yoar was, ns alluded to
in my last report, the continnation of the detail surveys, easterly from whero
they left off the. yenr hefore. which was stated in the last repoit.

A. To the end of Long islaud, as well on the sea shore, as on the shore
of Long Island sound, with all the interior, to Montank point, the easter-
most extremity of Long island, and aver all the nnmerons islands and bays
within and near north of it, till Fisher’s island, inclusive. This has been
fully and properly executed by the five topographical parties that were
engaged in it

B. Upon the northern shore of Long Island sound; in Connecticut, &ec.,
five other partics were engngred in the topography of the shore, which wus
fully execnted until to the neighborhood of Stoningion. -

C.  All that was required to furnish constantly the necessary directions
for the sounding partics, that followed the shores of the sonud, and the sea
shore of Long island, was by all these parties nlways regularly provided,
besides the topography ; some parts of the interior within the limits of the
trinnguintion were also surveyed in the same manner, leaving only, like in
the previons works, for their future task, that filling up between these
works and the mtertor part of the main triangulation, whieh the aim and
plan of the works require.

11. Two hydrographienl parties were aguin in operation last season, but
they had esch an ndditional vessel, larger than those they had before, one
of which was purposely built for its nim, and employed in l.ong Island
sound, the other a revenne cutter, which was used upon the ontside coast. v

12, These oxpenses, of bailding, and fitting up, of these vessels, nnd
others, occasioned by this increase of the naval part, having not been fore-
secul nt the time of my Inst report, nnd the forming of tho estimate ol the
necessury upproprintion, they havo of course encroached upon it in a man-
ner, and to an amount,-that [ eould not be aware of in doe tine.

13. The one of these hydrographical parties continned the soundings
of the outside shore of Loug islund, as far off as to forty fathoms sounding,
from east of Firo Island beach, where the earliest outside soundings had
hegun, till to Montauk point, the eastern extremity ol Long island, and
inside of it, over Gardner's bay, which lies between the Long island shore,
and the islands stretching northeasterly towards the main shore, including
the southern shores of these islands.



15. Itis well known that all sea charts must be provided with regular
and accurate views of the aspect of the shores, upon proper scales, (rom
the principal points of approuching harbors, and their different channels,
of the light-houses, and also from any dangerous point from which the
shore can be secn. T'o the two first of those the seaman hus recourse to
ascertain what land he has made, and the lutter shall warn him from a
shoal orarock, upon which he may come.

17. There has beon no occasion to make any alteration in the scientific
means, and methods, employved for the work, from those employed in the
origin ; on the contrary, 1 had the pleusupp to observe in various Earopean
accounts upon imethods now used in observing, the approach made towards
my mecthods, (explained in my papers on the earliest works of the const
survey of 1817,) in whatever they applied to the peculinr circumstances,
under which the observers were. T'he interest taken in the const survey
by men of scicnce in Europe has shown itsell by various presents of books,
and communieations by letter, to me. {(which I contiuue to receive,) treating
and discussing subjects of interest for the work. Alro in this country the
interest in our work evidently inereases with its progress, us it shows always
more apparently its public utility, : .

18 The mechanical organization of the distribution of the worls ap-
pears (o be well adapted to its present state, and it will continme to be suffi-
cient until the work may coine into such parts of the country as must
occasion o gréat increase of topographical work, and thereby perhaps an
increase of lhe#netnh]e snrveying parties. In that proportion us this
may oceur, in that' Wi 6w the contrary the naval, or hydrographical, parties
be less occnpied. This will give the proper time for the investigation of
sonndings, if any, at a grenter distunce from the coast, and of the various
currents along the coast, which appenr very imperfectly kuown by the
public, and only partially so, by the local coasters, in the parts to which they
are the most habitvaled, Al these tasks heing dictated by the law for the
coast survey, and unturally iinplied in the worlk.

19. A considerable number of assistunts will be occupied. during the
coming winter, by the great mass of culenlations, for which the elements
are now ut hand, and those which are reguired for the proper extension
of the anxiliary tubles necessary for the inereused extent of the work, o



these works, I shall, however, not be able to direct them, before their work,
of executing the drawings of their fieldworks of the last season, will be
ﬁliisli{led; which order dictates to be the first, aud uupostponable, winter
WOrk. . ' -
20. As much as the time will allow after that, T shall direct the bringing
together of the whole triangulation hitherto made, upon such a scale as
might serve to prepare for the futare publication, when the proper mass of
work will be fully at hand; at that time I shall then bave the honor to
propose nlso the proper measures, and the necessary arrangoments, {o secure
the aceurnte execution of that part, upon which so much depends, not to
lose in it tht accuracy and good exccution given to.the scientific purt of
the work. Last spring already n preliminary sketch of such a collection of
data was hegnn, to serve as guide, so {ar as it could then be extended.

myself into the field. 'This year a great purt of the tents have been torn
up entirely by the violent storms, which have made much heavier ravages
among the shipping, and even buildings; (my camp, however, reccived
1ot the slightest damage.)

Eighth report of F. R. Hassler, as superintendent of the survey of the
coust of the United Stutes, and of the construction of standurds of
weights and measures ; rendering account of the works of 1839,

U/pon the survey of the coast.

1. The proper organization and course of operation in a geodical work
of such exlent ns the survey of the coust of the United Stutes, is dictated
by the nature of the country, and the relative position of its parts; pre-
senting a long stretch of very unequal coast, with only such a breadth as
the exigences of the work required ; this dictaled to begin at such an ap-
proximately central part of the country as would present the most facility
and best wrospects for lnrge triangles, to serve as foundation of the work,
and prodiffs the greatest quantity of data for that purpose in the shortest
time ; presenting, also, within 1ts limits, a locality for o base line of pro-
portional length, and the necessary facility for its accurale measurement,



from which the work might afterwnrd spread in both directions of the

conntry simultancounsly, and alternately, as circumstances would dictate ox
allow,

4. All ithe survey of Long Island,as well the topographical, ns the hy-
drographical part of its outer seashore on the south, and that of the sound
to the north, had been completed the preceding years, till to Gardner's bay,
of which a part of the sonnding remnined yet for this year.

6. ‘I'he works of this year on the northern shore of the sound, include,
as well the topozraphical, ns the hydrogruphbical surveys of Block islind,
ithe numerous islands of Fisher's sound, and others, the shore of Contice-
ticut, und Rhode Island, with their deep inland waters, from Block Point,
where the hydrographical works hud ended last year, throngh the whole
of Fisher's sound, so that the work reaches now on that side the shores
and waters of the eastern States., '

6. The surveye on land were carried inland as far as the natnre of the
coaston ono side, and the time on the other, dictared or wllowed ; nlways
furnishing, to the hydrographical party, which is carried on parallel with the
worlks, o the shore, the fundatnental points to gronnd their determitiutions
of the points of sounding upon them: these works occupied one of the
soundwg parties, and a nmwber of topographical parties.

" 8, A second purt of the work to be exccuted this year, in that eastern
part of the survey, was the topography of the puris, between the conutry
penr the shore, surveyed with reference to the sounding more especinlly,
and’ the limit of the main tnangulation, further in the interior; the. lormer
haviug always been accelerated in its-progress, so as to nssist constantly
the hydrographersin their progress ou the water, it could not he carried
gufficiently deep, land inward, for all the wanis of the survey in general,
this part of the topographical works was therefore 10 be completed, and it
‘sequired yet some secondary trianglus to complete it besides the plain tuble
-works. Happenrs, however, that the season will not serve lony enough
'to prevent operation if it fall yet in next year's'work. But this will not
Eze'arenﬂ:the house works of mapping, which are'intended -to be done the
1orming winter for that purt-of the country, '



11. Views for tho guidance “of the navigator approaching the shore, as
mentioned in the last report, have been made last smmmer by ove of the’
assistants, on the whole extent of the ontside coast of Long Island, and at
such pluces of the eastern part of the sound, as were found properly the
hydrogruphic parties, who had of course to lead the sclection of these
points ; these are of two kind, the one guniding, the others warning.  'I'he
first are aspeets of the shore from the most important points of a channel
or entranco of a port, &e., by which the senman is guided in his proper’
course in appronching. "The second kinds are views taken from rocks,
shouls, or other dangerous pluces in the approaches of the shore, which the
view given shall warn him to nvoid.

12, In extension of these prineiples, the views of every light-honsa
were taken donble, first froin the habitual ship channel at a distance at.
which vessels would habitually pass it, and second from the proximity,
where the light-house becowmes entirely visible, and so near as to warn {from
uearer appronching unless special views of landing, &e. '

T'he south shore of Long Island is well known for its dangers by the
multiplicity of shipwrecks on it j therefore, special direction was given to
draw views {rom the habitnal ship chanmel ontside, at every short interval,
or in some kind of a moving panorama, by which the approaching seamen
may reconnoitre the part to which he is nenr, and guide himself in his
course by the views which he is thus shown that he shall meet in
succession in his intended course,

13. From Sandy Hook southerly, the Jersey seashore, with Barnegat
bay, ntid n certain beeadth along the inner shore of the same, has also heen
surveyed, till down 1o the neighborhood of Kgg Hwbor river., This part
ofthe shore isdiffieult of neeess, [rom the interior by trinngnlation, on aceount
of the heavy wooded, but low hills winch sepurate it from the other land
of Jersuy, so that it will become nnavoiduble to cut through the forests in

various places, to get lines for triangles, joining this work to the interior
parts in several places, in order to bind up with accuracy the long series
of small operations, necessitated by the peculiur difficulties, prescuted by
the natvre of the locality. The hydrographical part of the sume locality
was also intended to be begun, but as it could not be atiended to this year,
it will form the first work for sounding vessels next spring,

21, The resulls of the whole work in trinngulation, topography, and
hydrography, as far as obtaiued, the end of last year, were last spring col-
Jected together in one map, upon the scale of 154'5yy 8 nlready noticed in
my last report ag hegnun ; every separnte sheet of wmﬁc is there numbered, as
it is in the register of the works, and its limits marked, so that any execu-
tion of maps, within the limits of the work, can be guided by this prelimi-
nary in some measure tangible register of the works; the sume system is,
of course, to be pursued in future,



23. During the coming winter the “assistants will aguiu be occupied as
in the preceding ones, only the calenlations being of o somewhat different
nature, principally relating to the systematic junction into one body, of the
results of the trigonometric operations that have been executed ; all the eul-
culations are always to be made three-fold ; being now numerous, much
of the time of the assistants will be nsed in it, and as well this as the reduc-
tion of some of the works to ultimate maps for finnl execntion, will oceasion
to keep some of the assistants engaged in these work, instead of in the field
work.

24, This will make ready for any finnl execution for drawing, &c., the
whole extent of the eonst and country ndjucent, from the New Jorsey shore
to the end of Rhode Istand shore, in the topographical and in the hydro-
graphieal parts.

This part of the const, forming, in some measure, a whole work by itself,
containing nbout three thousand square miles, will therefore be taken in
hand inmediately, for final execution npon two different scales, for the dif-
fereut purposes, Lo which they must natarally serve in future.

26. A provision of the best quality of large drawing paper, approprinted
to our work from the manniactory of Aunoanay has just been aunounced
as having arrived in New York for onr use.

27. With the view to prepare for engraving maps, copperplates have
been ordered in Vienna from Hungarian copper, on nceonnt of its best
guality : these have just been annonnced as being under preparation, and
that they may be expected in a few months: they will, therefore, certainly
arrive before uctual use will press for them.

gy eeran e maan e miaese Aapiresee swa  wsaarsiasgy Asefenr wee o ceomey sesres
begin 10 engrave. 1If the final appearance of the mﬂps?whun published, shall
do justice to the trouble and expense incurred in the snrvey, the whole must
come out of one systemalic esm,}lish ment, from which nothing should go out
withaut the stamp of the establishment.

1840 Regularly ask for $100,000



3. The projection, and reduction of the map of New York, was begun
upon the scale of 1 to 30,000, in duplicate, by two assistants separately,
both equally reducing from the original topographical maps, resulting
from the plane-table works; these two original reductions will verify
each other, and prevent aceidental errors, each of them will have its par-
ticular useful destination, which will appear in future.

4. The detail topography of the surveys in the ficld being grounded
upon the triangulation, it is proper that the reduction of the results of it
be again grounded upon the same, whenever any part of the work shall
be brought into execution, for the construction of a map. To obtain this
aim I adopted the following new method: all the triangle points bein
placed in the projection, made for the map, by their latilnde and longi-
tude resulting from the accurate calculations, just mentioned, by their
rectangular ordinates, refetring to the ncaresy sides of the respective
quadrilateres of the projection, the lines of triangles therefrom resultin
upon the map, are used as abscisses, to which every detail point is referre
by its rectangular ordinate, referred to the triangle sides.

6. This operation is very satisfactorily executed by rules and rectangu-
lar triangles, divided one set upon the scale of the original, the other set
upon that of the map to be executed. By this means the union of the
great number of detail maps, which in a large work concur in a reduced
map, is obtained with the greatest accuracy, and the most case, therefore
also celerity.

I make this detailed statement, because the indication of this method
may be of service to gentlemen, who may have similar works to execute.

6. The copper-plates for this map, which had been ordered in Vienna

Austria) have arrived in due time, by the kind assistance of the United
tates consul Schwarz at that place.

~ - h 1 B T I

‘8. This latter part of the season in which I am now engaged at the
main triangulation, has hitherto been very favorable,and promises to con-
tinue so still onwards ; this is so much more desirable as the nature of
tho count;‘y resents considerable difficulties by its configuration. If the
weather of the coming season will allow it, I shall keep the field for the
measurement of angles for the main triangles as long as ever possible,

after which 1 intend still, under the favor of the woods being free of
leaves, to reconnoitre myself for the discovery of more southern points for
the main triangulation.

9, The elevations on cither side of the valley of the Delaware, through
which the main triangulation must necessarily pass, as-has been already
stated in my first plan of operation, are so little prominent, the one over
the other: that it is difficult to find such as are elevated enough over the
others, to afford a view to a suflicient distance, clear from intervening
interruption.  This occasions of course frequent cuttings of wood upon
many hills, which are not always casily acceded to by the owners.



valley of the Delaware; and the further continuation of the survey of
the Jersey shore, as well for the topography, as for the hydrography, will
be grounded upon them in the next operations of that kiud, as well on
the side of the Atlantic, as on the side of the Delaware.

' The absence of all prominent elevations, and the wooded state of all

except the lower valleys, renders these operations very tedious and time-
consumine,

28. In the view of these circumstances it is evident, that there will be
no just comparison possible to be established between the results of the
present survey, and the older ones, made at different epochs, the certitude
which the results, to be obtained by the present survey shall give, will
therefore be the most important result ; establishing a determined state of
the river, at a determined epoch of time ; perhaps the comparison of it with
the older works may lead to, or at least furnish some data for, what might
be called the history of the changes of the river, from which conclusions
might be drawn advantageous for the futnre. )

29. The special principles upon which the instruments used in the
coast survey have been constructed, have continued always to be very ad-
vantageous and appropriate ; the shop established in the office, necessary
to maintain them constantly in good serviceable order, has furnished be-
sides a number of instruments,and implements, of much superior accuracy,
and adaptedness than would have been obtainable in any other way, be-
sides that being always at hand, and every. minute ready for such calls as
cannot fail to occur constanily in such a work ; the gain in time is an
additional advantage of great economy, it is therefore of essential benefit,
and continually in full activity.

oA i~ a1 L]

1841

Wasniwaron Ciry, June, 1841,

Sia: With the present, I have the honor to inform you of the comple-
tion of the standard ounce-weights for all the States of the Union, which
form a part of thoe task of constructing standards of weights and measures
for the custom-lhouses and the Stules, in accordance with the joint resolu-
tions of both THouses of Congress relating to that subject, which is coms
mitted to my charge.

There are 29 boxes, numbered, and inscribed, with the nomes of the re-
gpeclive States. - '

Though this report Ef the superintendent is chiefly confined to replies to
the inquiries contained in the resolution of the House of Reprosentatives of
the 24th of June, yet, as it also oxhibits the present condition and the ex-
tent to which the survey has been prosecuted, it is thought cxpedient to
lay it before Congress, under the impression that it may supersede the ne-
cessity of submitting an anoual report on the subject, as herctofore usualat
the commencement of each regular session.



The works of the survey of the coast cover now upwards of 11,000
square miles, with primary and secondary trinngulation, topography, and
soundings ; from the east end of Rhode Island to the neighborhood of the
Chesapeake and Cape May.

This is evidently a great progress for the time that the work has as yet’
lasted ; particularly if it be considered that every thing was to be created—
even the ability of the assistants, they being at first new in the business, It
is actnally much more than has ever been done in any similar work be-
Jore ; for it must be recorded : that since the first law of 1807, nineteen
years were entirely unproductive for the work, by postponement and in-
terruption ; five years were used in procuring the necessary instruments,
and in preparations, as before that time there was not a single instrument,
in this country applicable to such a worlk. Only ten years were employed
in the actua) work ; of which the two first, 1816 and 1817, were rendered
useless, and the expenses made became a bill of loss, by the overthrow of
the work in 1818; so that the whole work now producible is the result of
hardly about eight yearsactual work. ; ,

The aim of the coast survey is, and has always been considered to be, by
ull the successive administrations since its existence, to furnish, with the
fullest accuracy possible, all the geographical, topographical, and hydro-
graphical data that may in any way be needed for the uavigation and
the defence of the coast, in their generality, and to the extent of the coun-
try in the rear of the coast,to which the valleys oxtend : that empty thair
waters into the Atlantic, and are thus separated from it by some chain of
mountains, or what may be called the necarest chains of elevations sepa-
ra.ting the interior from the coasting countries; and that this work should
also furnish the elements to any future map of the country desired, as it is-
by its nature so extensive, and so situated, as to furnish the elements of
maps of all the States. In fact, some States havo already united in the
work, to- extend these clements to the advantage of an accurate map of
these States.

such a work. To bring the irregular shape of the couniry into the most
advantageons regular mathematical figures, which is the requisite of an ac-
curate survey, is what makes the strongest call upon the science and ability
of the operator; thercfore its value and labor cannot be judged by the
guantily, but by the gualily alone, which, to judge of, requires the same
1nsight into the mathematical and physical sciences as the execution of the
operation itself. ‘The success in all these things depends not only upon the
instruments and labor of the observer, butstill mare upon the perfection of
the methods devised for the work. In this respect I have the favorable
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cording to districts or loculitivs. T'he works are contained in—

32 folio volumes of my own observations and results ;

90 folin volumes and cahiers of the assistants; '

30 or 40 cahiers, folio, of calculations, and tables,&c.—and upwardsof 100
journals, of all sizes, of naval and tidal ohservations, soundings, and obser-
vations thereto helonging. To this I might be allowed to add—

17 volumes of documents of correspondence, and upon subjects of the
adminisiration of the work ; and about 20 volumes of journals, calculations,
and documents relating to the works for the construction of standards of
weights and measures;

140 maps; and - :

80 charts gf original works of the difforent assistants, upon differcnt scales,
from 3y 10 yodpy s '

2 register maps, upon a scale of yyyyyy, keep accountof all these works,
and serve as guides to select the original maps of any part of the worl, of
-which an abstract, or the execution of a map.for publication or otherwise,

as the aim of the work dictates. The part of the coast now executed being
from cast of Rhode Island to about Cape Henlopon and the Chesapealke
bay, an approximate judgment might be cast upoun the question, from the

and I should lile would be made, com paratively to .an}; other works, would
certainly show that never so much valuable work of that kind has been
obtained, in any country, and under any known arrangement, as there has
been obtained, in the same time, at a proportionally equal expense, as in
this survey of the coast of the United States, under the presean! organiza-
tion und administration of lhat work.

_ 'The results of the coast survey will furnish, for the future, regular sys-
tematic datu to ground any detail surveys upoun, that might be necded, thore-
by avoiding the dotible expenses hitherto so frequently occurring, from the
Engincer and Navy Departments acting disconnoctedly, thereby, of course,
doubling the cxpense, ond, I might say, often even the doubts.

B L R A

The pllain,mble parties have filled up the greatest part of the ground now
intended to be surveyed on both sides of the Delaware, and in other parts of
New Jersey. ' o

16, Question. Are we not greatly deficient in knowledge of soundingg
in Buzzard’s bay, Nantucket shoals, Cape Cod, and Massachusetts bay ?



Answer.: Yes. "
* 17. Question, Is not a knowledge of those soundings of the greatest im-
portutice to pavigation ? _
Apswer. Yes; it is more waunted there than nuy where clse. More ton-
nage passes.  Most vessels from ISurope, for New York and Philadelphin,
come between the Gulf stream and Nantucket shoals, in addition to the

navigation north af Cape Cod. Most of tho cousting trade cones through
the Vineyard. .

Twwa - - - - -

Answer to question 10, The topographical drawing, as used in good
style of maps in Forope, has never yet been done in this country. 7 chal-
lenge positively the exhibition of one.  To malke thes coast survey maps in
the same way as the sea charts, and the work shown under Stone’s uame,
would be a positive disgrace to the work, and the state of the art and
science in this country, thence it is not admissible for the work. Stone
can only engrave cards, and such_like, as T have a man in the weight and
measure, works 1o mark the standards, . . L

4. The make of the land decides how far the topography must go inland,
to follow the windings of a creck ov river costs much more time and worle,
therefore, nlso money, than the sweeping survey of the whole country in
which they lie, and all the highlands, &c., that may be seen from the water
in any way, roust be presented by the chart to the aspect of all scamen.

1842 — addressing questions posed by Congress. Also weights an dmeasures seems to be done.



Questions of the resolulion of Congress of June 24,1841, relating to
the survey of the coust of the United States, wilh the answers lo the
same, by F. R. HassLer. '

Ques. 1. “The progress which shall have been made in the survey of
the coast.”

The works of the survey of the coast cover now upwards of 11,000
square miles, with primary and secondary trinngulation, topography, and
soundings ; from the east end of Rhode Island to the neighborhood of the
Chesapeake and Cape May.

This is evidently a great progress for the time that the worlk has as yet’
lasted ; particularly if it be considered that every thing was to be crealed—
even the ability of the assistants, they being at first new in the business. It
is actually suuch more than has ever been done in any similar work be-
Jore; for it must be recorded : that since the first law of 1807, nineteen
years were entirely unproductive for the work, by postponement and in-
terruption ; five years were used in procuring the necessary instruments,
and in preparations, as before that time there was not a single instrument,
in this country applicable to such a work. Only ten years were smployed
i the actua) work ; of which the two first, 1816 and 1817, were rendered
useless, and the expenses made became a bill of loss, by the overthrow of

the work in 1818 so that the whole work now producible is the result of
hardly about eiglit years actual work..

Purpose

The aim of the coast survey is, and has always been considered to be, by
all the successive administrations since its existence, to furnish, with the
fullest accuracy possible, all the geographical, topographical, and hydro-
graphical data that may in any way be needed for the vuvigation and
the defence of the coast, in their generality, and to the extent of the coun-
try in the rear of the coust,to which the valleys uxtend : that empty their
waters into the Atlantic, and are thus separated fromn it by some chain of
mountains, or what may be called the nearest chains of elevations sepa-
rating the interior from the consting countries; and that this work should
also Furnish the elements to any future map of the country desired, as it ig
by its nature so extensive, and so situated, as to furnish the elements of
maps of all the States. In fact, some States have already united in the
work, to extend these clements to the advantage of an accurate map of
these States.



Ques. 3, “ The number of the stations occupied therefor, (namely, the tri-
angulation.””) :

The stations occupied in 1817 were 11, forming the elements of 124 tri-
angles, At that time I was alone in the work. Since 1833, the primary
triangulation has occupied over 20 stations. The secondary triangulation
has several hundred stations. In the tertiary and plane-table works the
number of stations is much greater. These details can best be inspected, or
inquired into, in the office of the coast survey itself.

It is here only proper to remarl, that the reducing of the primary trian-
gles to the smallest number is one of the great requisites for the accuracy of
such a work. To bring the irregular shape of the country into the most
advantageons regular mathematical figures, which is the requisite of an ac-
curate survey, is what makes the strongest call upon the science and ability
of the operator; therefore its value and labor cannot be judged by the

wantily, but by the qualily alone, which, to judge of, requires the same
insight into the mathematical and physical sciences as the excention of the
operation itsclf. ‘The success in all these things depends not only npon the
instruments and labor of the observer, batstill more upon the perfection of
the methods devised for the work. In this respect I have the favorable
unanimous judgment of the most eminent men of seience in Euarope, dis-
tinetly expressed in publications, (sce docnments, vol. 1, pp. 55, 59, seq.,)
so that in fact the speciality of my metfods are not only pudlicly known,
but even publicly judged, and epproved, long ago.

Ques. 6. “ The work done by each c::-rps cmployed in the service,”

The survey works are distributed by myself to the hest advantage of the
worl, according te the time, situation, and capacity of the assistants, at any
given period, in proportion and succession as they are wanted, and not ac-
cording to districts or localitice. The works are contained in—

32 folio volumes of my own observations and results;

90 folin volumes and cahiers of the assistants;

30 or 40 cahiers, folio, of calculations, and tables,&c.—and upwards of 100
journals, of all sizes, of naval and tidal ohservations, soundings, and obser-
vations thereto belonging. To this I might be allowed to add—

17 volumes of documents of correspondence, and upon subjects of the
administration of the work ; and about 20 volumes of journals, caleulations,
and documents relating to the works for the construction of standards of
welghts and measures;

140 maps; and :

80 chaurts Qf original works of the difforent assistants, upon differcnt scales,
from yohy 10 yphyy s

2 register maps, upon a scale of ry555y» keep accountof all these works,
and serve as guides to select the originul maps of any part of the worlk, of
‘which an abstract, or the execution of a map. for publication or otherwise,



may be desired. These two maps exhibit the works done upon the 11,000
square miles collected together ; the one hay 10 fect length by 4 feet breadth;
the other, 5 feet length by 4 feet breadth ;

4 sketch maps, showing the present stute of the triangulation, and of the
topography and soundings; and three or four similar ones, showing the
state of the worls at cach preceding year. A number of triangle skeiches,
and preliminary reductions of the charts and maps, for the use of the regis-
ter maps, &e. The map of New York is executed double, in manuscript,
-besides the engraving,

Regular registers of all the journals and maops keep up, to every time of
return from the field work, the nccount of the whole work ; they are con-
stantly open in the office for inspection, as well as the works themselves.

"In 1811,1 was sent to London to procure the iustruments for the survey
‘of the coast, to be construrted upon my plans, previously presented to the
Secretary of the Treasury and to the Inte Professor Patterson, and by them
The appropriations made for the coast survey, since its being taken up
again, are as follows ;

In 1832 - - - - - $20,000
1833 - - - - - - 20,000
1834 - - - - - 80,000
1835 - - - - - 40,000
1836 - - - - - 80,000
1837 - - - - - 60,000
1838 - - - - - 90,000
1839 - - - - - 80,000
1810 - - - - - 100,000
1841 - - - - - 100,000

Total - - - (20,000

It is to he observed that r considerable nmount of uctual property ex-
ists in the coast survey establishment, which forms in fact an nnexpended
capital ; five vessels, numerous boats, iustruments, clocks, chronometers,
books, tables, chairs, tools, tents, and in geperul all the implements neces-
sary in the office and in the field, besides the full equipment of the ves-
sels, &e.  Some of these latter have been returned to the 'reasury De-
partment, and their amonnt is still due to the coast-survey fund. An ab-
stract of an inventory of the property in hand is joiued herewith, the
amount of which exceeds, certaiuly, $1£0.000,



Ques. 13. “ The probable length of time required to complete the survey.”

It would be highly improper to answer this question by direct numbers.
It was made to e by the President in 1835, I answered it by stating
this, and entering into particulars about the state of the coast sufvey, its
variable chances in locality, weather, &c., and upon my methods of pro-
ceeding, with the view both to accuracy and celerity, and to the dest for-
warding of the work. 'The ultimate answer of the President was, * that
is right ; that will accelerate the work,” as stated in its proper place in the

These ofticers receive an additienal pay from the coast-survey funds, but
from the navy nothing different from any other service in which they might
otherwise be engnged. The naval part of the work is of course the smali-
est division of the work, as the naval operations have nothing to do with
the direct determination of any distances. These are furnished by the tri-

and I should like would he made, comparatively to any other works, would
certainly show that never so much valuable work of that kind has been
obtained, in any country, and under any known arrangeinent, os there has
been obtained, in the same time, at o proportionally equal expense, as in
this survey of the coast of the United States, under the present organizu-
tion and administration of lhat work,

Long discussion about how similar approach was used throughout Europe — with great detail.



List of instruments belonging o the Uniled Stales coasl survey.

30-inch theodolite. Troughton & Simms,
24-inch theodoiite, Troughton.
18-inch repeating circle, with 2-feet telescope. Troughton.
18.inch theodolite. Simms.

18-inch theodulite. Made in office.
12-inch repeating theodolite, with vertical circle. Troughton.

12-inch repeating theodolite, (Lent to the State of Massacliusetts.)
10-inch theodolite. Richer.

9-inch theodolite. Made in office.
24-inch vertical circle, I'roughton & Simms. DBrass stand to the same,

made in office.

repeating reflectingeircles, with brass stands, horizon, and merenry flagks.
repeating reflecting circle, without stand,
5-fuet obscrvatory trausit instrument, Froughton. _
5-fect observatory trausitinstrument, (Lent to the Navy Department.)
small trapsit instrument and stand, Made in effice.
sextants.
transportable clock of Brookbank.
astronomical clock of Hardy.
box chronometers.
watches.
threc-hundredih sccond watceh.
mounted barometers of I. R. Hassler.
mounted barometers. (Lent to the State Departinent.)
mounted barometer.  (Lent to the War Departiment. )
reflecting telescope of Troughton.
6-feet telescope.  Dollond.
5-feet telescope, ditto.
4 % -feet telescope. Tully.
34-fect telescope. Dollond. |
34-feet telescope. ‘Troughton. (Lent to the War Departinent.)
3%-teet telescopes. Frauenhofer & Utzschneider.
2}-feet telescopes. [Fraucnhofer & Utzschneider.

5 pocket telescopes.

7 large heliotropes, with brass stands.

4 small heliotropes.
14 thermamelers,

e et e b et el ek e e
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large alhidades.

small alhidades.

complete plane tables.

brass motion works for plane tables,

brass rule of Schenck’s ulhidade, with magnetic needle.
large azimuth compass, 1 foot needle, and telescope.
compass, with telescope, needle, and staud.
compasses, with telescopes.

small compass, with prismatic readings.
2-arm protractors.

3-arm protractors.

brass circular protractor,

small steel protractor.

58-inch German silver beam compass.
56-inch brass beam compass.

32-inch brass beam compass,

32-inch graduated brass beam compass.
beain compasses of different sizes and metals.
steel rulers of 8 feet length.

steel rulers of 5 feet length.

brass ruler of & feet length.

steel rulers of 34 feet length.

steel rulers of 24 feet length.

metre scales of brass and German silver.
metre chains.

graduated triangles.

triangles of different sizes, brass and steel.
30-inch dividing plate of Bird.

new tracing apparatus. Made in office.
purallel brass ruling instruments. Made in office.
boxes of mathematical drawing instruments,

82-inich scale of Troughton, divided on silver, with microscopic compar-

ateur.
scale beam and grain weights of Troughton.
brass metre of Lenoir.
iron metre of Lenoir.
iron toise of Lenoir.
subdivided kilogrammes.
litres modeles.
micrometer microscopes, with reflectors.
double wire mierometer of Dollond.
level Iryer, with micrometer screws.
micromeler screws.
large artificial horizons.
small artificial horizons.
box with mounted levels.
box with unmounted levels.
box with paralle]l glasscs.

box with dark glasses, sextant mirrors, lenscs, reading glasses, and sets

of dark glasses.
rectangular level arrangement from Brookbunk’s clock.



1 vertical circle, telescope, &c., of broken repeating circle, from which an
instrument is now being constructed in the office,

The base apparatus consists of—
2 boxes with microscopes.
2 boxes with brass and steel motion works.
2 boxes with iron bars.
1 box with thermometers.
1 box with wooden legs for the microscopes.
1 long wood bar, box, and base plank.
2 large brass sectors with levels.
12 large wooden stands with screws.
There belongs to the coast survey a library of a few hundred volumes of
valuable mathematical and astronomical works, a number of which are
very rare; all elassical in their kind.

The following vessels belong to the coast survey :
Brig Washington, with 4 boats.
Schooner Jersey, with 4 boats,
Schooner Gallatin, with 3 hoats,
Schooner Nautilus, with 3 hoats,
Schooner Vanderbilt, with 1 boat.
The plane table parties have 5 boats in use,
The different land parties have in use 60 tents of different sizes.
Every party has the necessary carpenter tools,

For the triangulation parties there are—
6 instrument carriages.
1 1-horse wagon.
8 horses.

The instrument imaker’s shop has—

1 large turning lathe, cast-iron frame, wheels, &c.

1 turning lathe, with cast-iron shears, wheels, &c.

1 small turning lathe, with cast-iron shears, wheels, &c.

1 watch maker’s turning bench, with all necessary implements and tools.
The artificer’s shop has a carpenter’s bench, with all the necessary tools.
I the office rooms there are—

12 drawing tables, of different sizes.

9 writing tables and desk.

5 bookcases, '

Stands, chairs, washstands, fenders, shovels and tongs.

List of everyone employed — civilians, naval officers,

Lengthy testimony, questioning by Congress. Of head and subordinates.



60. Question. How far in from the coust have plane-table parties gone
ou the survey ? _ .

Answer. I cannot say precisely. They are carried on by Mr., Gerdes,
Mr. Sands, Mr. Boyd, Mr. Dickens, and Mr, Werner,

G1. Question. Do the plane-table parties reguire mueh scienee ?

Auswer. They require practical skill.

62. Quustion. When a secondury triangulation precedes the primary, is it
not a second without a first ?

Answer. Technically, it is.

16. Question. Are we not greatly deficient in knowledge of soundingg
in Buzzard’s bay, Nantucket shoals, Cape Cod, and Massachusetts bay 2

Answer.: Yes. -
" 17. Question, Is not a knowledge of those soundings of the greatest im-
portunce to pavigation ?

Answer. Yes; it is more wanted there than nuy where else. Mare ton-
nage passes,  Most vessols from Lurope, for New York and Philadelphin,
come belween the Gulf stream and Nantucket shosls, in addition to the
navigation north of Cape Cod. Mast of the eousting trade comes through
the Vinoyard. .

gy T mwea e v o ———— -

27. Question. Is the topography of the country within the coast of any
importance to navigutors? :

Aunswer, It is not, except for four or five miles, or where thore is auy
remarkable eminence or other object inland.

28. Question. Is it customary to lay down the topography of the conn-
try on the charts of navigators 7 | : ' !

Answer. I have nevor seen it in any charts oxcept of islands. In charts
of the West India and other islands it is sometimes given; but in these
cases it is not neeessary for purposes of havigation.

-8 -

Interogated everyone form engraver to ship captain to leader of teams etc.
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28, Since the resolution of 24(h June, 1841, so much of my time has
been taken up by polemic dispmee, pressed upon me first from Congress,
which has, of course, other disagreements in its consequence, that actually
more than one year of my waork was lost, which I would, with immensely
more satisfaction, have applied to the forwarding of the interesting and vala-
able works which I have engaged for with the Government.
' i o F. R. HASSLER.
Wasaineron Crry, January 10, IE:iréL" )

Then lots on weights and measures

1843 — Congress requests lists of all employees



Anxa. [Add. AsIkeep aregular journal every day, since 1811, when
I left Schenectady for London, for all the time that I am in public
employment, I can give exact account of every event of any moment ;
here follows therefore the extract from the journals referring to this
question. My work in the office has always been the most arduous
and laborious task, as well in the combination of the scientific me-
thods, devising the means, the calculations, and all the manifold
parts of the administration or direction of the work. Any man of
scienece in this practical line will see that casily.]

Lalal =T L 1 k "~ Lt - ) T T

Upon the Question of Limitation of the Works for the Survey of
the Coast.

1. The limitation to any determined distance from the Coast,
would require that the mountains, which are indispensably neces.
siry for the station-points of the Survey, be within that limited
distnnee.

2. This is well known not to be the fuct, therefore also, the limi-
tation not adapted to the nature of the country, thence, this limita-
tion would become impossible to be observed, if even decreed,

3. If even smaller elevations were found within these limits,

which it might be said {it to substitute, instead of the greater ones,
it would be improper to use them, otherwise than so as they are

8th. Upon the limitation of the work only in the fepographical part,
the same reasoning applies as to the more extensive operations ; the inland
bays, rivers, creeks, &c., which are navigable, are all so winding and very
often hid in hardly approachable marshes, that to follow them, which often
would be fully impossible, would necessarily take np much more time
thau to survey them by the general survey of the wliole topography of the
neighborhood.

9th. How far therefore this topography shall, ean, or must, go, it is as
impossible as improper to, deternine beforehand ; without the special ref-
erence to any given locality nothing can be said about it in geueral terms.
~10th, This reference to any given locality can only be decided by the
operator upon the spot, and the special superintendent of the work, as has
always been done hitherto. . . i

11th. The topography has hitherto never yet been carried {urther than



12. Any idea of limitation and distinction, between the different
parts of the works, would never be understood by the uninformed
people, with whom the operators in the work must come in daily
contact in the field works,

13. Thenee would result that any owner of land, wpon which
an operator in the Survey wonld have to go, conld explain this li-

Light-house establishmnent, 1842,

"That some of our light-honses shonld ha undermined. by the encroach-
ment of the sea, and have to be taken down and removed further back, is
not strange ; it is a circumstance they will ulways be liable to. It is no
fault of those who selected the sites or bnilt the light-honses. I have had
an opportunily of observing the encroachment ot the sea on our whole
coast for thirty years, visiting every light-house in the United States once
every year for sixteen years, Capes, with the occan on one side, and the
rapid current of some river on the other, as Cape Henlopenand Cape Henry,
are the most liable to wash sway; but your light-houses must be located
at those capes, and must not be set too far back from the shore. The
shore continuing to recedo for a series of years will oblige you to remove
some of your light-houses furthér back. This cannot be avoided. There

_ . LSwife, p.. 35,
The principle upon which the survey of the coast is conducted s, essen-
tially, that which is known as the trigonometric method. By the relations
which subsist between the sides and augles of a triangle, we are enabled,
from certain known data, previously determined by actual measurement,
to compute certain ather parts which are unknown. For example: ina
given triangle, by measuring. one of the sides and the angles, the two re-
maining sides can be determined by computation. These computed sides
then serve as basas for other triangles, and suhsequently, by measuring the
angles-alone in the triangles thus formed, the work is extended ad fibitum.
This is called a triangulation, and may be made upon any part of the earth’s
surface npon which a line of a given extent can be meusured.

Wasmnseron, May 30, 1842.

Sin: The unprovoked insul¢ offered to me, by sending the engraver
‘Stone to me to inspect the work of the coast survey in the map of New
York, is too much, as well for the powers of the committee, as for the
feelings of an honest maa.



12. The letter of Mr. Mallory, requesting me to give the map of NewYork
to Mr. Stone, lo examine, (please conslt Johnson’s dictionary for the real
meaning of this word)—an operation which would require, of counrse, a
good mathematician, conversant with the principles and practice of the
works of the coast survey ; I felt very hard to be subjected to the exami~
nation of a man whom I know incompetent for that task. Ieventold him
directly # you are not capable to put this map upon copper;’’ he immedi-
ately answered “ I know that very well.”’

THE MAP WAS, IOWEVER, SIIOWN 10 HIM IMMEDIATELY, il presence of
several assistants, and he measured it with a tivo-fuot rule,as if to order
the coffin for it of proper size. Those of my assistants who were present
at the time, were as much displeased with the circumstance as myself, and:
I found it necessary 1o state on that occasion, a limit which I had hoped
would not be stepped over; Stone himsell’ felt that he had overstopped
Lis Hinits, [ Hassler.

The works of the coast survey have, since my report of 2d December of
last year, continued in all the different branches, with steadiness and assi-
duity, the same as has always been habitual, on the part of every one en-
gaged in the work, notwithstanding the difliculties arising from the nature.
of the ground, and other causes, which have required increased attention,.
and from the intermittent fevers, which have more or less attacked every
party of the work at different times. This latter difficulty being local, and
well known to increase in proportion as the work proceeds southerly, will,
in a year or two, oblige to change the time of the year to be used for the
field works, approaching it always nearer to the winter season; this will,
however, make but a slight diflerence in the general organization of the
work, the nature of the changes that may arise {from this, or any other ac- .
cessary circumstances belonging to the detail administration of the work,
are so much less to be detailed here,as they are only prospective, there-
fore, as yet, undeterminable.

me:® scc questions 63, 64, 66—706. All that relates in any way to
the actual work, I had explained in full at other places; the most
remarkoble defeat of their questions was, when thinking to find me
not able to answer, exactly, the time of my going to the field work,
and returning here, every your, since 1832. I could indicate the
hour, and half hour, of my departure and arrival in every year ;
upon which Mr. Mallory was himselfl obliged to lawgh at Mr. Ay-
crigg, who had proposed the question, in high hopes of a catch, if
it was in any way reflected.



mitation to his faney, or interest, and attack him, drag him to jail,
and otherwise expose him to insult, and ill-treatment, at his own
option, as has been too ofien the case already.

14. That even this accessory incident causes much loss of time,
and forms an actual retardation of the work, is self-evident, as well
as 1ts expensivencss,

15. The topographical part appears by experienee, 1o be that least
objected to, by the inhabitants, to judge from the manner in which
the operators have been received, in comparison with the difficulties
that have been laid in the way of the other parts of the worlk,

16. In general, a limitation to three miles from the Counst, as has
been talked of, is a virtnal abolition of the worlk itself; ns well from
the side of the nataral, as the moral, difliculties it would suscitate,
and the impossibility of giving to the work the required accuracy;
nor wonld any other limitation be less injurious.

17. The shore line of & coast is never seen from a ship approach-
ing it; the picture of the elevated land, is what presents itself to
the sailor ; in this he is guided by so much of the topography, as
can be seen at o rensonable distance at sen, and this lies back in
the country at distances, which are not doterminable but by actual
survey, thence the only rule is, that which I have followed, and
long ago stated, nnmely, the *tapography must go to the ridge of
mountains which determine the heads of the consting rivers, or
erecks, or their passage through such mountains, what is enlled in
Franee, technicully, le versent de la Vallce eotiere,” or, “ le versant
de la Cote  Such it hns always been understood and approved.

18. My rule of action and guide in the work, mmst be my con-
tract to male the work “lhonorably and permanently useful, to
the nation.” The way to obtain the aim must be lefl to me ; 1f 1
was to be guided by wny foreign direction, exeept muthematical
principles, some of my assistants might even rise up against me, re-
fusing to do what they might think to exceed my powers, and I
would ecither have to dismiss them for suech refusal, or the work
would become impossibie.

19, Hitherto the work has proceeded in harmony, and with all
good willing exertions on the part of every onc; if sueh had not
been the liberal action of all in the ease, not hall the work would
he done, which actunlly is done.

20. The attempts to find causes for change in my arrangement,
by the resolution of the last Congress session, and the present Coni-
mitter, have already coamsed a great damage,
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.- 60. Quaestion. How far in from the coast have plane-table parties gone
on the survey ? : :

Answer. I cannot say precisely. They are carried on by Mr. Gerdes,
‘Mr, Sands, Mr. Boyd, Mr. Dickens, and Mr. Werner. :

61. Question. Do the plane-table parties require much science ?

Answer. Thev reanire nractieal skill.

In couclusion, the following suzgestions are submitted :

That the President be requested 1o take such measnres as may prescrve
"the measuared base, and also the actual base, if, in his opiuion, the same be
practicable ; and to inform this House, at its next session, of the existing
condition and the prospects of the future prescrvation of the same, togethier
with such suggestions as he may deem advisable.

. That the Topographical burean be directed to take all the detail surveys
on land, Wecluding the military ioformmion necessary for the defence of tfzﬁ
country, from points furnished by the general survey of the coast, and that
the «raughts prepared from the same be preserved in the War Departmeut,
for the exclusive use ol the Government, while the navigator’s ¢hart shall
exhibit no more of the inland districts than such as shall be necessary for
the navigator, according to the system pursued in prepating the sea charts
by the Governments of France and England. '

gy e .

It is also a little pecnliar that our survey is caleniated in French metres.
(92) It is a measure not usual in the couniry, and, with the exception of
a few meires that have strayed into this country, must in general be de-
duced from our foot or yard measure. The English used their own meas-
-ure ; but, after all the expense of coustructing standards for this country,
it seems that the very individual who had charge of this work rejects his
own measurec. These two points are of no great importance ; but it is an
.Aimportant fact that our standard measure, as constructed by Mr. Hassler,
.contains nothing but yards and decimals, and has neither a foo/ nor an inch
marked on it. -~ -

28 Rép. No. 170,
Nore (3.)

AN ACT 10 provide for 'u.rteyln‘ the cm..ﬂ- of the United States,

Sec. 1. Beit enacled by the Senate and House of Representatives of
the United Stutles of vlmerica in Congress ussembled, That the President
of the United States shall be, and he i1s hereby, anthorized and requested
to cause a survey to be taken of the coasts of the United States, in which
shali be designated the islands and shoals, with the roads or places of an-
chorage, within twenty leagnes of anv part of the shores of the United
States ; and also the respective conrses and distances between the principal
capes or head lands, together with such other matters us e may deem
proper for completing an accurate chart of every part of the coasts within
the extent aloresaid. ' -



Norg (5.)

“Survey of the coast’ # must present the localities of all the passages and
gorges that lead to these valleys, &ec., becuuse it must coutain all that is
needed for the proper defence of the coast-in the case, of any attack what-
soever, just as much as the outlines of the coast and the soundings, be-
cause, like these, furnish the guide to the navigation,” &e. (Sec this
extract—military purposes, statistics, and article 47, for use of State sur-
veys, 1834-'35, Doe. 2, page 372.) [ Huassler.

The aim of the coast rurvey is, and has always been cousidered to be, by
all the successive administrations since its existence, to furnish, with the
fullest accuracy possible, all the geegraphical, topographical, and hydro-
graphical data that may in any way be needed for the navigation and the
defence of the coast, in their generality, and to the extent of the country
in the rear of the coast, to which the valleys extend, that empty their
waters into the Atlantic, and are thus separated from it by some chain of
mountains, or what may be called the nearest chains of elevalions sepa-
rating the interior from the coasting countries; and that this work should
also furnish the elements to any future map of the country desired, as it is
by its nature so extensive, and so dtuated, as to furnish the elements of
maps of all the States.- In fact, some States have already united in the
work, to extend these elements to the advahtage of an accurate map of
‘these States. {Dofc. 28, page 3, 1841-"42.) [Hassler.

Nore (9.)

Hassler’s comments

1. Iu the last discussion upon the appropriations, it has pleased:ilr. Ay-
crigg, and one more of the members of & committes of five Represeutatives
in Congress, to throw out the broadeast accusalion, that I was mentally
and physically incompetent to that task which I have now performed for
ten years, with full approbnation and even praise, on the part of the men of
science of Europe and of this country.

Page 46, Mr. Hassler says: “It is a curious phenomenon, that while
~ from all the better-informed public, both of FEurope and of this country
equally, I receive almost daily testimonials of the interest and value put
in the work in which I am engaged,” &e., “ the public Department under
which it stands should refuse every proper means, and propose every
moans of destruetion.” Again: ¥ Dilliculties never subdued me in my
life, though I can aflirm that I have subdued difficulties. My means are
moral and intellectual ; that is, stronger than money, or money considera-
tions.”

- - LY - . - Ll ELI



Hon, Joux B. Avcrice,
House of Reps. United States,

1844 — Hassler dead
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November, 1541,

Sinc To complionier with the regulations for the survey of the coast, 1
have the honor (o subwit to you a report of the “ progress and state of the
cwork,” 1o be * laid before the President and Congress.”

‘The const survey cwes its present form, and perhinps its existence, to the
sead and scientific ability of the late superintendent, I, R. Hassler, who
devoted the energies of a life to it; and who, but for its interruption at a
period when he was in the prime of manheod, and its suspension for nearly
fifteen years, might have seen its completion. The diflicult task af cre-

ating resourees of prachical seience for earrying on sueh a wairk upmi a
snitahle seale, required o ¢ nmon zeal apd perseverance for its secom-
plishineut, especially at-a I Y1%N) when owr country  was far from
having stliined her present position in selvtific aeguirement, sud when
public opinioisgvas hardly swliciently enlightened to see 1he full awlvantages
ol theroughness in exeeuting the work. For his suceesstul struggle against
great ditlieulties, his adopited cotutry will no doubt houor his memory, as the
pionecr of a nselul national nndertaking, In sneeceding to the dutivs ol one

Thie approprintion of the preseut fiscul vear does not permit steh i eourse,
It is less by one-fitth than that of years immediately preceding 5 and, with
these diminished means, it has been neeessary to provide for operations of
the more expensive class, growing out of the new eircumstinees of the
survey 3 to furnish additional parties, so that the: regular operations might
o o and 1o give additional foree to the publishing departnent. How
far this s heen satisfactorily aceomplished, by the arrmgements of the
wori and the conjoined eltorts of” all engaged, will appear in the course of
the report, '

- o
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The operations of the survey have, t.lltriu'g the present year, been cartied
an in nine States of the Union, and will be extended svon to three others,
making twelve, and probably into a thirteenth iu the spring.  Enumerating
these in geographical ovder, they are —Massachusetts, Rhode Island, Con-
reeticut, Now York, New Jersey, Pennsylvania, Delaware, Maryland, Nortl
Carolina, Alubuma, Mississippi, and Lonisiann.  The greatest force has
Leen eniployed on and near the Chesapeake aud Delaware bays.
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1. The primary trianguialion has been extended northward and east-
ward aeross the State of Rhode [sland and part of Massachusetts, joining
the main trinngalation previously made o that guarter, and resting on the
base now measuriog,  The schewe of the rinngulation is shown in the an-

was 2,753. The stations observed upon, fifteen in number, extend from
Narraganselt and Buzzard’s bays, and Martha’s Vineyard sound, on the
south, to near Boston harbor on the north, and to Massachusetts bay on the
east. The area included in the triungnlation is about 1,100 square miles,
reckoning at one-third and at two-thirds, respectively, the areas, where one
and two angles of the triangles have been measured ; but the sums of the
areas of the different triangles measured in the observivionus is more. than
4,000 square wiles. _

At three of the stations, astronomica) observations were made, und at four,
magnetic and meteovological observations, The nmuber of observations
for 1the measurement of the angles in the triangles is about 2,100, for time
359, latitude about 3,800, for azimuth 310. Vertical angles for the relative
heights of the stations were measured at two of the stations.

The horizontal angles for the triangulation were measured,and observa-
tions for azimuth were made, by myself personally., The observations for
time and latitude and for elevation were made by the assistants of my im-
medinte party, Licatenant ‘I J. Lee, of the United States topographieal
engineers, and C, 0. Bontelle, Bsip.; and 1he magnetic observations, generally,
bv Licutenant 1.ee, '

2. ‘The secaondury triangulation in this section has been extended 10
include Buzzard's bay and the greater part of the Vineyard sound, frow’
East rock ta the east chop of Holmes’s Hole, Martha’s Vineyard, Prelim-
inary operations were eommenced in May 3 and between the 12th of June
and the middle of October twenty-fonr stations were ocenpied, and more
than 6,600 angles measured . upon sixty-cight objects, viz: 44 siguals, 153
spires, 9 lights, 1 beacon, and 1 telegraph. ‘The area covered by the tri
angulation, estimated, as already explained in the foregoing, is three hun-
dred and seventy-nine square iles,- It has fully prepared work for three
plane-table parties next season, shonld so many be provided. The trian-
gulation was planned and executed by assistaut C. M. Eakin, A sketeh



3. The topographicul work in this scction has employed two parties,
The first, under charge of assistant W, M. Boyce, was in the field from
the 15th of May to the 9th of November. The plane-table survey made
by him extends from Beavertail light-house, on Connanieut island, Rhode
Island, to Mishawm point, Massachusetis, on the western side of Buzzard’s
Lay, including the southern shores of Connanicut and Rhode islands, and
of the main in the States of Rhode Island and Massachusetts, and the
harbor and town of Newport. It comprehends an area of eighty square
wiiles, ninety miles in length ol shore line, filty-cight miles of roads, and
forty-four of the shore line of ponds, The limits of the plane-table sheets
arc shown upon sketch A, where the sheets are numbered 1 and 2. A
small vessel was hired for the use of the party, an arrangemngnt recom-
mended by Mr, Boyee, on the ground of economy, and of facility in moving
{rowm point 10 point, .

Assistant I, 1., Whiting, in charge of the second topographical party
in this section, has uearly completed the three plane-table sheets, numbered
3, 4, and 5, i sketely Ao The first sheet takes in both sides of the eastern
arm of Nurragauselt bay, somelimes called Saughkonnet river, extending
from its entrance on the south to the stone bridge connecting Rhoda island
and the main, near the north end of the island, The second and third
extend trom Mishawmn point, to inelnde the harbor und towns of New
Bedford and Fairhaven,  The area of the work done is ubout sixty square
miles, the extent of shorve line snrveyed about sixty miles, and the length
of roads about one hundred miles.  The party was in the field from the
Gth of May to the 25th of November.

The resulis obtained by these parties were furnished to the hydrogruphi-
cal party acting in the vicinity, The total area surve?(er.l by them was one
TJwndreed and forty square miles, and the length of shore line determined
one hundred and fifty miles, . :

AL _':I_"_h_rg_.g.-.gy.g_.g:_:h'_u_:rd.p ol thie nart of the fanst hava hoan nanrlv anmnloted
4. ‘The soundings ol this part of the const have been nearly completed
from Point Judith to New Bedford harbor, inclusive. They extend (as
shown in sketch A, where the sheets containing them are marked Nos, G,
" 7,and 8) ofl the shoves of Rhode Island and Massachusetts, to a line drawp
from Point Judith to Gay head, as far east as the meridian of Fast rock,
atnd east of this to the line Point Judith-Cattyhunle,  Observations of (he
enrrents have also beeu made at the entrances ol Narragunsett bay and
in Buzzard's bay. On the completion of the soundings in the harbar of



L the report at the close of the season, Licntenant Commandant Biake
remarks: # [u conclusion, 1 cannot forbear culling year attention to the
great deficiencies in all the existing charts of the dangerous section of the
coast upon which [ have been employed this season,  They all appear to
have been founded upon the survey ol Des Barres, made before the Roevo-
Iution, with some occasional iwmendients ad additions, but, even imme-
diately oft the important port of New. Bedford and Fairhaven, wlhiere
nearly three hundred whale ships are owned, I found dangerous single
rocks near one of thie main ship channels with bt five feet witer on them,
entirely omitted in the lutest publications,  "These rocks are uot nurked
by buoys, and certaiuly not generally known. | propose hereafter to nume
to you certain loealities where 1 think huoys very necossary indeed.”
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1845 — Report in February 1845

Treasury DEPARTMENT,
February 27, 1845.
Sin: 1 have tho honor to transmit, herewith, a report on the progress
made in the construction of stundurd weights, measures, and balances, du-*

[!in;;i the year 1844, under the superintendance of Professor Alexander D,
G,

All which is vespactfully submitted. .
GEO. M. BIBB, -
Secretary of the Treasury.
Hon, Joun W, Joxgs, _ ’

Npeaker of the House of Representatives.

4. The lamented decease of Mr. Hassler oceurred in November, 1843 ;
and in January, 1844, Mr. Fdward T. Hassler, who had been appointed
assistant to Mr. Iassler in 1835, presented to the "I'reasury Department a
report of the progress which the work of weights and measures and bal-
ances had made up to the beginning of 1844, This report not having

15. On the 20th of January, 1844, Mr. EEdward Hassler resigned his
ition ; nud: the papers, of which a detailed liscis appended 10 1his ropore,
(marked B3,) were handed to me, as the archives of the department of
weights ond mensures.  “These are the only papers received by me as sueh,

A iha timaa aF iha dlilisare A iha seaneeter b dha afTllas sl wosialite  wuseo

Any diminution of the sum there asked must involve a decrease in the
amount of work which is practicable, and thus, postpone the realizing of
the results of the survey on some portion of the coust, and the ultimate
completion of the work. Operations are proposed which may certainly be
accomplished with the present scientific force, or with a very moderate
addition to it. 'I'ne number of puities which may be employed advin-

It is sometimes supposced that salaried officers alone constitute the
working Fm’lies of the survey. It is tme that the scientific chief of each
party is the essential person by whom the results are obtained, and who

~works with his hands as well as his head; but there are also parely
manual operations to be performed, requiring in cach of the land partics
the employment of at least from four to six, and in some cases ten and
twelve men,  ‘The number of persons therefore necessarily employed in
the mechanical operations of the survey is' very cousiderable.
————— - -_—— et £, - I
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The falluwinlg isa summary of the work done since November, 1844,
the date of my last report ; ,

In the castern seetion.—"The primary triangulation has been extended |
to Cape Ann and across the northern boundary of Massacliusetts, one
station observed on being in New Hampshire. "I'he verification base, on
the Providence and Boston railroad, has been connected with the primary,
triangulntion. 'I'h¢ secondary triangulation has been carried to the pe-
‘ninsula of Cape Cod. The topography of the shores of Buzzard’s bay,
the Elizabeth islands, and Martha’s Vineyard has been nearly completed.
T'he hydrography includes Buzzard’s bay and partof the Yineyard sound. -

Additional observations for differences of longitude from Europe have been
procured at Cumbridge, Portland, and Nuntucket. . The work of this
section. has been within the limits of the States of Rhode Island and
Massachusetts. . r - .

- T + .o L ~oaw T ! ‘a

Yrom Nurragansett bay, castward and worthward, to Massachusetts hay.

If any incentive to exertion had been requirgd in this section of the
work during the past season, it must have been found in the accidents
oceurring within the knowledge of the diflerent parties, from a want of
information in rogard to the dangers of this part of the const.  In the
Vineyard sound a ship preparved for o whaling voyage to the Pacilic struck,
in good weather and with a fine and faii breeze, upon ashoal off Holmes’
Hole, and this vessel had not entirely been released from peril, to ba taken
into harbor to refit, when a heavily loaded schooner struck near the saime
spot. "The injury to the first of these vessels would have paid for the
operations of the survey in this quarter more than twice over. The ship

.Centurion, Inst on Nantucket south shoal during the summer for want
of knowledge of the extent of the shoal and of the sct and drift of tho
tides near and upon it, was insured for a sum beyond the whole appro.
pristion for thie field worlk of the year. ‘T'hese are only a partof the acei-
dents whieh ocenrred in this region during the suinmer, the least danger-
ous portion of the year, There passed through the Vineyard sound with.
in the last three years, (ns appears from an interesting letier from.William
Mitchell, of Nantucket, appended to this report, appendix, No. 1V,) four
- hundred and forty-seven ships, three thousand six hundred and sixty-
four brigs, twentysthree thousand two hundred and sixty-two schooners,
and nine thousand soven hundred and seven sloops ; or a total of thirty-
‘seven thousand and eighty vessels, 'Thesound through which this trade
is carried on in these vessels has many dangerous sTmuls, the limits of
which are not defined on the existing charts, The pilots know the chan-



nels, but not the ¢onfiguration of the bottom generally, and, besides this, a
vessel is often without a pilot when danger 1s nearest. The coast survey
will soon be able to supply the want of a good chart in this quarter.

1. T'he primary triaugulation in this section has been "carried from
Narragansett bay eastward across Buzzard’s bay, the Vineyard sound, and
the sound between Nantucket and Cape Cmi’ ; then northword across
Cape Cod and Massachusetts bays, where it meets the same work oarried
northward from Narragansett bay, and stretches to the hills which are
near the northern boundary of Massachnsetts, and into New Hampshire,

The diagram (sketch A) gives a sufliciently correct idea of the char-
acter of the triangulation, and of its connexion with the geographical
features of the country. It rests upon the base measured by assistant
Blunt, on the Boston and Providence railroad, as shown by the dotted
lines in the diagram. It is connected with the main triangulation, and
carried eastward, as indicated by the lighter full lines, the line McSparran
—Quaker Hill being common to the two triangulations. Passing cast-
ward, it gives a suitable base (Cuttyhunk—Indian hill) for the secondary
triangulation ; determines an important point (Cuttyhunk) at the entrance
of Buzzard's bay and the Vineyard sound, a point on Martha’s Vineyard,a
point on the island of Nantuckaqt, one on the ridge of Cape Cod, near
Barustable, oue near the extremity of Cape Cod, one at Manomet point,
near Plymouth; furnishes the base Manomet—DProvincetown, for the
secondary work ; determines a station (Blue hill) overlooking Boaston har-
bor, a point (''hompson’s hill) near Cape Ann, and other statious suitable
for carrying the work along the coast of New Hampshire and Maine.

T'he character of the country, in proceeding northward and eastward
from Massachusetts, admits of a triangulwtion with sides of very con.-
siderable length, tending to accuracy in the scientific results, and to
economy and rapidity in the practical ones. At the same time, by adopt.
ing intermediate points, a series of triangles is formed, furnishing,di.
rectly or by easy subsidiary operations, frequent bases for the secondary
work, in addition to the coustant cliecks presented by the positions of the
primary points themselves.  T'hus, for example, the quadrilateral formmed
by Blue hill, Wachusett, and ‘I'hompson’s hill in Massachusetts, and
Unkenoonue mountain in New Hampshire, has sides of from thirty to
fifty-eight miles, one of these being immediately in the direction of the
coast, and the stations at the other extremities overlooking the whole
coast and country adjacent to it, to the northward and eastward, while by
the intermediate station of HMolt's hill a chain of lesser triangles is car-
ried forward, of which the angular poiuts overlook the adjacent waters
and islands. In the case used forillustration, the stations ii[ue hill and
Prospect hill overlook Boston harbor, its islands,and dependencies. The
larger triangulation is murked on the diagram by the broader full lines,
and the minor one by the narrower lines. - _

"This part of the work will be connected immediately with the observa.
tory at Harvard University, Cambridge, and when completed will render
directly available the accurate determinations for the longitude and lati-
tude of that point, which have been the accumulation of many years of
the labors of the Canbridge and Boston astronomers, and are especially
valuable to the survey in rcference to the difference of longitude be-
tween this and Luropean observatories. The triangle Blue ?li“, Pros-
pect hill, Harvard obscrvatory, makes this connexion.



Seven stations, marked 1845 in the sketeh, were occupied this year
bewtween the 6th of May and the 19th of October, when the party was
transferred to North Carolina,  Those stations, upon which observations
were made without occupying them, are marked (u). 1'he stations at Nan.-
tucket dnd Provincetown were not occupicd, because they aro not nsed in
carrying the work forward, and the results, with the instrument employ-
‘ed, proved, by the test of summing the angles in the (riangles of vhich
all three of the angles were measured, that a due degree of accuracy in the
positions of those points was attainable without the necessity for meas-
uring the third angle for verification, . :

The work especially intended for testing the main triangulation, by
joining it with the base of verification through Pocasset station, was
shown in the sketeh accompanying the report of 1844, and has on that
account been omitted in the one now presented.

The number of points observed upon has been as follows: primary
stations 415 from the station first occupied 73 from the sccond 63 from
the third 43 from the fourth 5; from the fifth 4; from the sixth 7; from
the seventh 8; other stotions and objects observed upon from the seven
stations, 16, T'he number of angles measured was 65, and the number
of observations used in their measurement was 4,436, '

"I'he area of the polygon covered by the season’s worlk is 2,840 square
miles, In making this estimate, the area of the triangles, of which two
angles only have been measured, has been estimated at  two-thirds of its
real extent, and those where one angle only has yet been measured at one-
third,  Work has been prepared for a secondary triangulation party for at
least two yeirs, . X

Astronomicul observations were made at. four of the stations: Great
Meadow hill, betwaen Providence, Rhode Island, and Taunton, Massa-
chusetts 3 Indian hill on Martha’s vineyard ; Shootilying hill, near Barn-
stable; and Blue hill, near Boston. At the first, the eclipse of the sun of
May Gth, and the transit of Mercury on May 8th, were observed, the local
time being carefully obiwined. At the others, observations for latitude
and azimuth were made, requiring of course the determination of local time
as an_auxiliary.  'I'he number of observations for time'was 1,125; for
latitude, 6,362 for azimuth, 937, ‘I'he nzimuths were obtained, as during
last year, by the clongations of the pole star. .

Vertical angles for the heights of the stations were measured atall the
stations upon nearly all of the others in sight, so that reciprocal nngles
have been measured from most of the stations oecupiod in 1844 and 1846.
Oue of the heights above the level of the sea was also measured by the
barometer. , '

Magnetic observations were made at five primary stations, and,in ad-
ditian, at a secondary station near New Bedford, the last named obser-
vations being required for the chart of that harbor now preparing for
publication, 'T'he observations were as follows: of variation or declina-
tion, 209 ; of dip, 2064 ; and of absolute horizontal intensity, 90.

A meteorlogical journal, recording twice a duy the teinperature and
moisture of the air, the direction and forco of the wind, the character of
the clouds, and proportion of sky covered, and once a day the pressure of
the nir, was kept at all the stations but three, The number of observa-
tions was, of the thermometer, 154 ; hygrometer, 164; barometer and
attached thermometer, 825 other observations, 431, o



The instruments employed were as follows : the ’l;;fmghton and Simms

theodolite of three feet diameter, for measuring the horizontal angles of
the triangles and the azimuths; the two feet vertical circle, originally accom-
panying the thdodolite and the six inch Gambey theodolite for the ver.
tical angles; a thirty-two inch transit kindly loaned by Mujor Graham,
of the United States topographical eugineers, and a twenty ineh transit,
for which we are indebted to 8. C. Walker, }sq., of Philadelphia, for
time ; the two feet T'roughton and Simins zircle, and the six inch Gunbey
theodolite for latitulle ; a set of Riddell’s portable magnetic instruments by
Jones, of London, for variation and horizontal inteunsity ; a dip cirele by
Patten, of Washington, and Hassler barowmeters,

The Troughton and Simms two feet repeating cirele hag not been used

in tihe survey for many years, and the triuls made with it in the sunnner of
1844 showed many important defects in the instrument.  Some of these
were rewnedied by Mr. William Wirdeman, mechanician in the Coast
Survey oflice, during the summer of 18144, so that on further trial in
the autumn the results were sufliciently encouraging to induce further
changes, and the construction of a stand (in part of the materials of one
formerly used,) expressly for the instruwent. Further changes were
made last spring and sununer, and the instrament has rewarded the lubor
expended upon it, and promises, with comparatively slight additions, to
become avaifable for the work.
- I'he measurenients of horizontal angles of the triangles, the observa.
tions for azimuth, a small part of the observations for height and for time,
and the observations of the eclipse and transit in May, were made by
myself personally. ‘I'he observations for time and for lutiwnde were gene-
rally made by Licutenant ‘Thowmas J. Liee, of the United States topo-
graphical engineers, assistant in the party ; and the vertieal ungles gene-
rally were mensured, and a part of the observations for time taken by
assistant Charles O, Boutclle, 'I'he reconnaissanee for the work was
made under my immediate direetion by assistant C. O, Boutelle, at such
times during the season as he could be spared from duties in cunp,
In September the reconnaissance was carricd across the northern part of
Massachusetts into New Hampshire, and a range of stations beyond
those yepresented in the sketeh selected, earrying forward the trinngula-
tion very satisfactorily. _ _

During the carly part of the season, astrbnomical and magnetic obser.
vations were made by Lieutenunt Lee on the Chesapeake, the notice of
which ‘will be found in another part of this report. )

The assistants of wmy party weve occupied during the last winter in

-caleulating the observations of the previous scuson.

The astronomical observations already inade in this quarter, at pointy
conncected by the triangulation, bring seven neighboring local determina-
tions of latitude and azimuth to bear iu establishing the position of uny
one ofthe station points, or the direetion of the lines joining them, for the
map ef this part of the coast tiow in prepuaration,

In addition, the geographical position of Nautucket will be detennined
by a continnmouns series of observations, whieh wili be communicated for
the use of the survey, 'I'hese were commenced this scason by Professor
wlias Loomis, of the University of New York, who has commmunicated the
results of ubservations of moon culminations, and for latitnde, made during
parts of July and August,  They will be continued by Willium Mitchell,



}isq., of Nantucket, who will probably add prime vertical observations for
the latitude to those in the meridinn, and will observe the oceultations
coniputed by R. I Paine, Tisq., of Baston, ns well as moon eulminutions
with the almanac stars.  'I'he instruments used this summer for this pur.
pose were 4 two feet transit belonging to Mr. Mitehell, and the West Point
‘Troughton circle,loancd to the coast survey by the engineer departmenton
the recommendation of Professor Bartiett, A transit for use on-the prime
vertical has been kindly loaned by Professor ‘I I Perry, United States
navy.  Besides tho importance of this station in a nautical point of view,
it is of high practical and seientifie interest, from oceupying the southern
extremity of an arc of the meridian passing near Portland, in Maine, the
determination of the length of which will furnish the essential clements
for the final comnputation of the work in this quarter, and the data for the
figure of this portion of the carth’s surface. o
2. The connexion of the base line measured last year, upon the Boston
and Providence railroad, by assistant Iidmund Blunt, with the primary
triangulation, was this year completed ; the angles at the extremitics. of
the base having been measured by Mr. Blunt, with the twelve inch Simms
theodolite, .
'The peculiar position of this line, parts of which are in the trough
formed by the cuttings of the railroad, rendered the measurement tedious,
from the variableand considerable cflects of lateral refraction. No pains
were spared in rendering it as perfeet as possible, and the test by the sum
of the angles in the triangles,.part of which had been measnred by ma
“and part by Mr. Blunt, proved both sets of results to be satisfactory.



3. The sceondwry-triangulation in this section of the survey has been
carried eastward to include the Vineyard sound and the island of Martha’s
Vineyard, the sound between Nantucket and the'main, (Nantuelket sound,)
the island of Nantucket, the ain between Buzzard’s bay and Massachu-
setts bay, and part of Cape Cod. The most westerly station occupicd was
Fulmouth, near the castorn shore of Buzzard’s bay.  T'he most easterly
station was Sancoty head, and the most northerly was Hyannis. The
stations observed npon extend as far cast as Sancoty head, and as far west
as Mishaum point. The work was retarded considerably during tho
months of July and August, in conscquence of the long lines included
in it, across the shoal water between Nantucket and the main ; and the
thickly wooded country between Falinouth and Sandwich, on Cape Cod
bay, which it was decimed desirable to eross, offered at a luter date con-
siderable obstacle to rapid progress,  The amount of work has, however,
notwithstanding the detentions, been satisfactory,  The area embraced
in the worle is 818 square miles, and the survey of the parts of it imme-
diately adjacent to the coast will occupy two' topographical parties more
than one season, A diagram of the triangulation is given upon sketch A,
T'he reconnaissanee forthis work, and the triangulation itself, hatve been
made by assistant G, M. Bakin, nssisted by Mr, James E. Shiras. "T'he party
comnenced their ficld operations on the 10th of May, and closed them on
the 13th of October.” ‘I'he number of stations ocenpied was 175 the-
number of objects observed upon was 244, viz: 177 stations, 26 light-.
houses, 30 spires, 0 telegraphs, 3 lightboats, and 2 boacons; and ‘the
number of angles measured was 4,392, : . |
Assistant Eakin was eccupied during the last winter in the computa-

Topo Work on MV



tion of the work of the previous season, in making duplecates of the
calculations, a diagram of the triangulation, descriptions of the stations,
and in completing the drawing of a sheet containing a topographical sur-
vey formerly made by him. ' -

A, The topographieal work in this section has included the head
of Buzzard’s bay, the eastern shore of the bay, the LElizabeth islands,and
part of Martha’s Yineyard island. It has covered an area of onie hundred
and seventy-eight square miles, determined one hundred and thirty-two
miles of shore line, and one hundred and seventy-one miles of roads.
This is a considerable increase on the work of Just year in he sume

uarter. - ' '

k ‘I'wo sheets, marked Nos. 2 and 3 on sketch A, have been surveyed by
assistant W. M. Boyce, assisted by Lieutenant H. C. Pratt, of the United
States army. The area of the two is about ninety-thrce square miles,
and they include more than one hundred and forty miles of shore line,
sixty-six miles of roads, and thirty-two miles of shore line of ponds.
‘T'he coast embraced in them is rugged and broken, with alternations of
-rocky, sandy, and marshy shores. 'I'he face of the country is un-.
dulating and irregalar, with but little wood upon it, and requiring much
labor to represent itaccurately, The scason has been generally favorable
for work, but high winds and fogs have prevailed at times, during which
the use of the plane table is ditlicult ; at such times the compass and chain
have been used with good effeet in advancing the work.

T'his party was not able to take the field until the beginning of June,
owing to circumstances not necessary to be detailed here, but by great
diligence the amount of work done has been satisfactory,  Through the
liberal views taken by the Hon. Sccretary of the Navy, in reference to
the progress of the coast survey, and under authority of the act of Con.
gress of 1807, the party has had the use of the schoouer Wave belonging
to the United States navy, and the facility thus aflorded must be enu-
merated among the reasons for the amount of work done, The party
was transferred to Neapeague beach, on the eastern eud of Long island,
for the survey of an unfinished space there, on the 20th of October, and
to Philadelphia, for the measurementsof the wharves, &e., left unfin.
ished there, about the middle of November.

Assistant Boyce was engaged last winter in the oflice, in putting in ink
the topographical worl of the preceding season, ‘

Three sheets, marked No. 1, No. 1}, and No. 4 on sketeh A, have been
surveyed by assistant I L. Whiting, aided by r. W, E. Greenwell. .
The area included in these is about eighty-five square miles, and one
hundred and five miles in length of ronds  and one hundred miles of shore
line are laid down upon them. 'I'he work on the main was done between
the Sth of May and the close of Septemoer, aud about the st of October the
party was removed to- Martha’s Vineyard island, remaining in the field
until the latter part of November. ‘I'he face of the country on the main

"has already been deseribed, and that on the Vineyard upon the immediate
shore is similar; the country embraced in the interior of the shieet is, on
the contrary, level, and covered with woods of scrub oak, iuterspersed
with pines.

The sickness of Mr. Whiting during one part of the season, and of a

.number of his party at another, has in a Jegree retarded the work, but






During the winter Mr. Whiting was ocoupied in the office in finish-
ing the drawings of his sheets of the previous seascn, and in reducing
for publication the map of New Bedford harboer, the style of ‘the exccu-
tion of which was very satisfactory. Ie ulso assisted in preparing the

projections uf_ the plaun table -a_‘lmets_nf‘ilw_ season. L



the progress has, notwithstanding, been satisfactory, and the amount of
wor}: done considerably excceds that of the last year,

During the winter Mr. Whiling was ocenpied in the office in finish-
ing the drawings of his sheets of the previous scasen, and in reducing
for publication the map of New Bedford harber, the style of the execu-
tion of which was very satisfactory. Ie ulso assisted in preparing the
projections of the plane table sheets of the season. )

1t appears that, in general, from the begiuning of May to the middle of
November may be profitably used in this region for the topographical
surveys. _ ' : -

'mf; shore line determined by these parties has been furnished to the
hydrographical party working in their vicinity, R

B, The soundings in Buzzard’s bay have been completed, and consid-
erable progress made in those of the Vineyard sound, by the party under
the cotnmand of Lieutenant commanding George S. Bluke, United States:
navy, in charge of the surveying schooner Gallatin,  Some suppleinen.
tary work ofl the coast of Rhode Island has also been completed for the
chart of the entrance to Long Island sound, now preparing for publica-
tion. Other observations have been made in Long Island sound by this
party, belonging to the next scetion of the work, Preparatious for the
seasoft’s work were hegun on the 23d of April, and the work itself on
the 7thi of May, continuing until the close of Qetober, -

‘I'ne limits of the sounding sheets are shown by the dotted lines on
sketch A, the sheets being five in number.  The work of this scason will
afford means for the immediate publication of charts of two important
harbors of refuge on the Vineyard sound, ‘Tarpanlin Cove on the south-
cast side of Nuushou, and Ilolmes’ Hole on the north side of Martha’s
Vineyard. Combined with the work of last year, it gives the greater
part of the hydrography for a chart extending from Point Judith to
UCape Pogue, and embracing the entrances to Narragansett bay, and the
whole of Buzzard’s bay, and the Vineyard sound.  T'ho materials for
this chart, from the astronomical and geodetic observations, the topo-
graphy and hvdrography, will be collected immediately so as to com-
mence the chat at the earliest possible date, leaving the remaining part of
the hydrography to be completed while the chart is in progress.  One of
the most interesting parts of this will be the determination of the velocity
and set of the tides in the Vineyard sound—a subject of not less prac-
tical importance than scientific interest, _

I'ne area included in the work is about 350 square miles; but the
statement of it hardly gives an idea of the work done, as searching for
detached rocks oceupied much_ time, and was of paramount importance.
Licutenant commanding Blake’s eflorts in this search have been reward.
ed by the discovery of three rocks, very dangerous while their positions
were unknown or unmarked, but which are rendered comparatively harm-
less when known and marked, Tho positions of theso rocks aro thus
deseribed in his report: . . o -

“ A dangerons rock, having but fifteen feet water npon it, was discover-
cd northwesterly a mile and a half from Cuttyhunk light-house,with very
deep water in all directions immediately around it.  This dangor lies very
much in the way of ships bound to and from New Bedford ,many of which,
when loaded, draw from sixteen to eighteen feet. Auother very danger
ous rock has been discovered about a mile and three-quarlers southwest



erly from Mishaum point, also very near the main channel into New Bed.-

ford, The Gullatin draws but 9} fect, and her larboard bilge struck hea-
vily upon this rock, the lead on the starboard side giving at the time a

quarter less four, and deepening immediately to six and seven fathoms,
> » * » # At the request of the collector of New Bed-

gord,l have recently indicated ‘the proper position for a buoy near this
anger.” b

“bA very dangerous single rock, having but ten feet of water upon it at

low water, was found in mid-channel off the harbor of Mattapoisett, a
~whaling port on Buzzard’s bay, second in importance to New Bedford.”
" ¢ In regard to the rocks off Cutiyhunk and Mishaum, 1 am iuformed by
éxperienced Vineyard pilots, that although dangers were gencrally believed
to exist in the vicinities named, the precise situations of them were not
known., Inregard to the one ofl Mattapoisett, L am informed that nothing
has heretofore been known of it. A very dungerous ledge was found oll
Ragged Neck, near the head of the bay, a quarter of a nule within which
is a buoy, and which I am likewise assured was entirely unknown
before.”

A more t"chnical description of the positions of the rocks off Cuttyhuuk
and Mishaum point, and of the ledge ofl' Seraggy Neek, will be found in
the appendix, (No. L)

Besides the oceasional observations for the tides at diflerent points, for
the reduction of the soundings, regular observations for the times of high
and low water, and the height of the tide, have been kept up during tie
wliole season at Point Judith and Newport. : _

The views required for illustrating the soiling divections, and desirable
for entering New Bedford harbor, were prepared this season by assistant
John Farley, under the advice and with the co-operation of Licutenaut
commanding Bluke. _

During the last winter the unfinished reduection of the work of this
party for the previous season, which was, however, small in wmnount, was |

-completed. It consisted chiefly of the reduction of observations of tides
and currents and the copying of journals. :

The hydrography of Noew Bedford harbor was reduced for publication,
and a copy made of the originnl chart on the working seale; a general
reduction of the scason’s work was also made ou the publication scale.
The sailing dircctions, and other unfinished parts of the New Bedtind -
chart, have siuce been supplied, and the work has been put info the
hands of the engraver.

My attention has been repeatedly :alled by Lieutenant commanding
Blake to the necessity for thorough repairs to the sehooner Gallatin—re-
pairs which are entirely beyond the liniits of expenditure permitted by the
ordinary appropriation for the coast survey. Iu his report at the close of
the scason, hie says: “'I'he vessel is nearly thirteen years old, has never
received a thorough repair,and is now in such a state that the ere pateh-
ing, which is coustantly needed to preseive her etliciency, is extravagant
Her frame is believed to be sound, though it cannot continue so Jong if
the repairs named in the estimate are not attended to,”

As it is impossible, without serious diminuntion in the quantity of work,
to farnish these thorough repairs, 1 have felt it my duty to call the aten-
ton of the Treasury Departient to the subject In a separate communi-
cation, believing that the vessels belonging to the survey should Le put in



thorough order before another season’s work, and that a special appropria-
tion should be asked from Congress for that purpose. - '
Another subjeet of importance to the progress of the hydrography of the
coast survey, referced to in the law for its reorganization, and in regard to
whieh no advance whatever has heen made or ecan be made without aid
from Congress, is thus referred to in Licutenant commanding Blake's
report : . ' : o
l:' In regard to the use of steam vessels in the survey, npon which you.
request my views, I would observe, that the emnployment of such vessels,
of suitable construction and equipment, would in my opitnion conduce
very much to accuracy, despatch, and cconomy. To accuracy, because
the rate of running would be more uniform than that of sailing vessels ;
the lines of soundings could be run with more systens, and a vast amount
of uscless labor thereby bo avoided. 'T'o despateh, beeause in light winds
and enlins, which prevail much upon our coast jn summer tiine, where
sailing vessels can do little or nothing, stcamers could work with perfect
suceess.  T'hey could also work with much more success, under all cir-
enmstances, than sailing vessels, being independent, in a great measure, of
the direction of the wind and of tides.  T'o economy, because a very much
greater amount of work counld bo performed by a steamer in o given time,
than by a sailing vessel,and with fewer men. 1 am cenvinced, in short,
that steaners are as much to be preferred for surveying as for any other
purpose whatever, 1t is proper to add, that I speak from experience on
this subject, steamers having occasionally been attached for short jntervals
to my command.” v _
6. My attention has been repeatedly called this summer to certain danger-
ous obstacles to navigation ofl' the const of Massachusetts, requiring but
little time to determme their places. Licutenant commanding Davis
brought these before me particularly, at a time when the surveying brig
Washington, under his command, was nccessarily waiting the repairs of -
mstraments required for his work, A rough or approximate determina-
tion of such dangers is certainly better than none, and public utility
sometimes requires that ideas of precision should be sacrificed to secure
other objects.  T'he determinations can by no means replace the accurate
ones which will be made in the course of the coast survey, but they will
be useful to navirators, in the absence of them. 1 directed, therefore,
Licutenant commanding Davis to make the search suggested by hiln for
a ledge of rocks off Brandt point, Massachusetts bay, and the shoal to
the west of George’s bank, ‘I'he rock, or rather ledge, is about three.
quarters of a mile K. N. Ii. of Phillips’ ledge, which has a buoy upon it,
and has but cight feet of water on two different spots at low water, spring
tides. It lies in the track of vossels bound into and having a fair wind
for Plymouth and the lower part of Barnstable bay, and of coasting vessels
beating iu Massachuseits bay.. An extract from a letter ot Licutenant
commanding Davis in theappendix,(No. 11,) gives the approxiimate position
of this ledge, which is known to the fishermen from the adjacent shoro as
“Howland’s Jedge,” It should undoubtedly have a buoy to mnrk it, as
several vessels aro, reported to have struck upon it, mid the buoy ou
Phillips® ledge tends to give false assurauces of safoty to the eastward of it.
‘I'he season has not permitied a thorough exploration of the shoal west
of George’s, known as Clark’s bank, but a line of soundings, &e¢. has been
run upon it; aud an early opportunity will be taken to examine it further.



Soundings were made by 'Lieutenant commanding Davis in ten
fathoms, wpon a bank not laid down upon the charts, in about latitude
41° 17", longitnde G8° 30/, or about sixty miles sangheast of Nantucket.
This bank; itis believed, wus not before known, and the credit of its dis.
covery may be claimed for the coast survey.,

7. The work of triangulation conducted by me personally being in this
section of the survey, | was enabled at intervals when changing stations
to visit the different parties employed in this quarter, in some cases to in-
spect thejresults of their work, and in others both the results and

operations.
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Again; the enlightened en-operation of the heads of the War and Navy
Departments with the I'reasury Department, and the general good feeling
towards the survey of the oflicers of the anny and navy, would enuble us,
under the directions already issued by Congress in regard to the employ-
ment qf oflicers of the army and navy, to organize new parties if we had
the neans to fit them out and supply them with [aborers, transportation,
vessels, nud other appliances for surveying whieh they require. We
should thus be able to make such an hnpression on the publie, by the
extension of the work ond the speedy publicution of its results, ns would
repay by a rich harvest of popular approbution the fusteriug care of the
Iixeentve and Congress. . ' .

T'he present state of the worl in the different sections will adwit of the

~foliowing progress during the next year. : '

L. Hustern seetion.—'The primary trinngulation may be extended across
the northern line of Massachusetts into New Hampshire, and some pro-
gress made upon the coast of New Iampshire,  'I'he secondary triangu-
lation may be carried across Cape Cod and Massachusetis bays, and as
far north as Plymouth,  'T'he tn;n‘rgmlphy of Martha’s YVineyard and Nan- .
tucket tay be enmpleted, and that of the muin be carried from Wood’s
lvle castward to Monomoy point.  T'he hydrography of tho Vineyard
sound and of the sound between Nantucket and the main (Nantucket
sound) may be completed, and the dangerous shoals off Nauntucket sea-
ward be exmnined, - :

7. Office worl.—"1"he oflice work should consist, 1st, in the copying,
reducing, and computing of the observations of the previous season, and
in making drawings and projections of past or for future work; the ar-
rangement of the observations of the past year for publication ; the verifi-
cation of calculations made by the field parties. 2d. The preparation of
the materials for a map to extend from Point Judith to the east chop of
Holmes’s Ilole, Martha's Vineyard, to include Buzzard’s bay and the Vine-
yard sound, properly so called, and the commencement of the map itself,
3d. The reduction of the chart of the harbors of refuge of Tarpaulin
cove and lolines’s Hole, onn the Vineyard sound, and the engraving of
the charte, 4th. The engraving of the second sheet of Loug Islund

R — PR
ALEXANDER D. BACHF,
Superintendent United States Coast Survey.
Hon. R. J. WaLken,
Secretaory of the Treasury.

. APPENDIX NO. I.

Ezxtract from a letter addressed by Licutenant Conananding Blale, United
States navy, coast survey seriice, to I’rofessor A, I). Buacke, Superintend-
ent Coast Survey, conlaining a description of the position of a ruck of



APPENDIX No. IV.

Extract fromv a letter addressed by William Mitchell, of Nanltuekel, to
Professor A. D). Bachs, Superintendent of the Coast Survey, containing
an accounl of the trade through the Vineyard sound for the last three
years, and of the Nantuclet south shol.

“My Drar Friexp: I have at length obtained the information I de-
sired relative to the number of vessels which annually pass through the
sound. Knowing that thou wouldst prefer a modern account, I applied
to the captain of the light boat, with whom it has been somewhat difficult
to ﬂfmmunicntu. To his politeness I am indebted for the following par-
ticulars: '

In 1842 there were 144 ships, 1,205 brigs, 7,661 schooners, 3,616 sloops.
In 1843 there were 151 % 1,104 « 8228 6 3,525 «
In 1844 there were 162 ¢ 1,175 « 7,483 2,666 ¢

AAT « 3664 ¢ 23262 0,707 «
and to July, 1815, there were 122 ships, S05 brigs, 4,847 schooners, 1,796
sloops, passed Nauntucket light-boat, (an immense amount of property in-
deed,) and yet there is no chart of this thoroughfare in existence that is
worthy of the name.

1846 — Report from December 1846, so two field seasons.
_OOMNIINIUI.T!N a .

A report from the Superintendent of the Coast Nurvey, showing the proQ '.
gress of the survey during the year ending November, 1846, :

Drcembrn 10, 1846.

Read, and ordered that i be printed ; and that 500 coples, in addition 16 the nsual numbnr, be -
© . prinied—230 copies thereof fur the use o the auperintendent ol the coast survey, -

. Treasvny DevarTuirr, December 10, 1846,
.Sin: 1 bave the honor to travsmit, herewith, a report iade to the depart.
ment by Professor A, 1. Bache, superintendeiit of the const survey, show.
ing th3 progress of the work during the yeur cnding November, 1846, '

Al which is respectfully submitted, -
o - Sedretary qfr_MJM’kWy. s ;
Hon. Gro. M. DarLas, AR - !
|
i

Vice President of the United States, | .
and President of the Sekate.
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SEGTION I—~EASTERN SECTION.

From Passamaquoddy bay to point Jndith, including the coast of Maine,
' New Hampshire, Massachusetls, and Rhode Island:

The work in this section has been vigaronsly prosecuted ; and, though
the season has been remarkably anfavorable, the combined efforts of the
different parties have produced w satisfactory progress ; and, indeed, have
pushied the work farther, in paris of the section, than was anticipated. ®

The labors of the hydrographic purty have been rewarded by the dis-
covery of a shoal to the sonthward of that known as the Nantucket South -
Shoal'; and of a shoal spot in the Vineyard sonud, where' it was supposed
there was deep water, T'hey have thus rendered, in one season, important

“service to the commeree between Furope and the United States, and to the -
coasting trade ; the dangers discovered being, as it were, in the highway of
ench. A particular reforence to those and other details of the survey will
be made under the hend of the several operations of which it is composed.

1. Primary iriangulation~The gencral scheme of this triangulation
was stated in the report.of last year, It has.been extended, by a recon-
naissunce, into the States of New Hampshire and Maine, by the occupa.
tion of two triangulation stations, the Jines of sight from which pass into
Muine and New lumpshire, and by astronomical and mugnetic observa-
tions. LT
The reconnaissance was made, under my immediate direction, by assist-
ant C. 0. Boutelle, during part of June, July, and August, and resulted in the
choice of Gunstock mountain, in New Hampslure, and of Agamenticus,
in Maine, as stations in the. principal chuin of-triangulation) und of Pat.
tuccawa and of the Isla of Shoals for the minor chain, The bases Gun-
stock-Agnmenticus, Guuetock-Pattuceawn, and Pattuccawa-Agamenticus;
furnish the requisite fucilities for extending the work along the const of
Muine. The stations and connecting sides are marked upon sketch A,
“I'hose unoccupied ure mark:d (u.)

Ao ihca celive war fetmansmes o alan ) T PP (g 5 [ B - U .

Finished MV topography

AL IG|ILLs

4. The topographical worl; of this scetion has embraced the northern



shore of the Vineyard and Nantucket sounds, from Wood's Ilole eastward,
fo include Hyanuis hiarbor, Martha’s Vineyard, the small island of No Mun’s
Lund, aud- Nautucket. ‘I'he topography of the shores of Boston harbor
has also been commenced. 'I'he work is shown in skéwch A; where the
plune table sheets are marked 5, 6,7, 8, 9, 13, 14, and 15. (It bas included,
omitling the topography near Buston harbor, an area of 'more than 220
square miles, a leugth of 438 iniles ol shore line, including the shore line
of ponds, aud of 215 miles of rouds. I'he area surveyed is:one- fifth greater
than that executed last year in this rection,  T'he shoves of two important
harbors of refuge aud of one eowmercinl port are included, in the suiveys,

Sheets numbered 5,13, 14, and 15 were assigned to assistant W. M. Boyee,
and the first threo have been completed duriug the season, 'I'lie conutry
embraced in theso sheels is of varied uspeet, thatof No. b being undulating,,
and withont wood ; on Nos, 13 and 14 generally flat and wooded, and cul-
tivated ounly in the vicinity of the villages, The area of the work execu-
ted between the 17th of June and st of October, wheu the report was made,
is about 81 syuare wiles; upon which 191 iles of”shora: line and 63 of
rouds hiave been chained,  Assistaut Boyce was oceupied during the win-
ter in putting iu ink lus work of the previous season, .. °

The. work doue iu section secoud, by assistant Boyce, at the close of
1815, hus Leen referred toin my lust report, e took the ficld on the 13th
of May of this year, in the same section, for work, which will be stated in
its proper place ; and, closing his work on the coast of Mussachiusetts on the
8th of Navember, transferred his party to the North Carolina seétion, (No. 4,)

Assistant Béyca has had the use of a small vessel during the season.

- Lientenant 15, O, C, Ord, Uniled Stutes army, wus assigned to this party ;
buit, before tuking the field with it, was detached from the survey aud or-
dered to duty with the army. o RN S

Sheet No. 4, conunenced last year, has been finished, (see sketeh A,) and
Nos. 6,7, 8, and 9 comnnenced nud finished, by assistunt H. L. Whiting,
aided by Mr, Samuel A, Gilbert, und during the latter part of the scason
by Mr., W, I, Greenwell,  The shore upon the Vineyard sheets, Nos, 6
and 7, is described as generally level and sandy, and cut up by numerons
ponds ; the iuterior is wouded, T'hat embraced in the Nantucket sheets is
more varicd-—ihe north shore being high and irregular, und ouding in sand
blulls the south shore level, aud wiersected by ponds,  ‘T'he worlk, gener.
ally, has not required the same amount of detal as that of the north side of
the Yineyard ; 1t lins, iowever, included the towns of lidgariown and Nan-
tucket, : - e

~Assistunt Whiting took the field in May ; but the early part of the season
proving nupropitions, the work was not aciaunlly began until about the first
of Juue, Letween which timo und the 2Uth of Qctober the following prog-
ress was made , B : , o o

Arvea surveyed, 130 square miles ; extent of shore line, 145.5 miles j of
shore linu of pouds, 102.5 wiles ; of roadr, 182 niles, The immedinte party
of assistunt \Whiting was transferred to Bostou harbor in - Novewber, leav-
ing NMr. Groenwell 1o complete the worl on Nantucket, AR

5. "Tho topography of Bosion hiarbor was begun, necordiug toan arrange-
ment with the counmissioners of the Counnonwenlth of Massachusetts, in
November, by ussistaut Whitiug, wided by Mr. Gilbert, The portion in-
clading the shoru ut South Bostou, the city wharves, tho shore near Charles-
town and East Boston, will be completed belore Mr. Whiting leaves the field,



The work of this party.in the Vineyard sound has led them to the dis-
cavery of a shoal, baving but thirteen fect water upon it, about 2J miles S,
by I3, 4 15, from Tarpaulin cove light-house, in a part of the sound where
not less than seventeen fect was bLelieved to exist before, and where it is
supposcd that the ship Addison struck some thirteen years since.  "The fact
that the depth of thirteen feet was not ftnown to exist at that place is proved
by the letter from three 2xperienced pilots, addressed to Licut, Com. Davis,

and placed in the appendix No, 2. : L

"I'wo rocks were also determined by Lieut. Com. Davis, which will find
their places on the chart of Narpaulin cove; the engraving ot which is
nearly finished. o o

Again the enlightened en-aperation of the heads of the War and Navy
Departments with the I'reasury Department, and the general good feeling
towards the survey of the oflicers of the anny and navy, would enable us,
under the directions already issued by Congress in regard to the employ-
ment of officers of the army and navy, to organizo new parties if we had
the neans to fit them out and supply them with [aborers, transportation,
vessels, nnd other applionces for surveying which they require, We
should thus be able to moke such an iinpression on the publie, by the
extenston of the work and the speedy publicution of its resuits, as would
repay by a rich harvest of popular approbation the fostering care of the
Iixeentive and Congress. - ,

The present state of the work in the different sections will adwit of the
~foliowing progress during the next year. : '

L lastern seetion—'The primary trinngulation way be extended across
the northern line of Massachusetts into New Hampshire, and some pro-
grress made upon the coast of New ITampshire.  'I'he secondary triangu-
lation may be earried across Cape Cod and Massachusetis bays, and as
far north as Plymouth.  'I'ho topography of Martha’s YVineyard and Nan- .
tucket way be completed, and that DIP the main be carried from Wood’s
lole eastward to Monomey point.  The hydrography of the Vineyard
sound and of the sound between Nautucket and .the main (Nantucket
sound) may be completed, and the dangerous shoals off Nantucket sea-
ward be exminined, - :

[ section No, 1, the primary triangulation has extended its lines into -
New Ilampshire and Maine,  The stations occupied being the most north- -
crly ones in Massachusetls, one astronomical station hns been ocenpicd, and
miaguetic observations have been made ot suituble points of the const.  "I'he
secondary trinngnlation of the sounthern part of -Caps Cod has bren com-
pleted,; and the lines exieuded over the cape and the western shore of Massa-



chusetts bay. 'The secondary triangulation of Doston harbor has been
commenced, The topography of Murtha's Yineynrd, the island of No Man’s
Laud, of Nantucket, and of the main from Wood’s Hole, to include Hyan.
nis, hus been completed. I'he survey of the shoals south of Nauntneket, and
of Nontucket sound, has been commenced. ‘I'he harbors of Edgartown
and Nantucket have been surveyed, urther observations, for diflerences
of longitnde fromn European observations, have been obtained at Portlund,
Combridyge, and Nantucket,

" Mhe labors of the hvdrographic pnrty have bren rewarded by the dis-
covery of a slionl to the sonfhward of that known as the Nantacket South
Shoal ; and of a shoal spot in the Vineyard souud, where' it was supposed
there was deep water. ‘I'hey have thus rendered, in one season, important
servica to the commerea hetween Tiurope and the United States, and to the
coasting trade ; the dangers discovered being, as it were, in the highway of
each, A particnlar reforenca to thesa and other details of the snrvey will
be mude under the heed of the severnl operations of which it is composed.

Sheet No. 4, commenced last year, has been finished, (see sketeh A,) aud
Nos. 6, 7, B, und 9 commenced aud finished, by assistant H, L. Whiting,
aided by Mr. Samuel A, Gilbert, and during the lutter purt of the scason
by Mr, W, K. Greenwell,  T'he shore upon the Viueyard sheets, Nos. 6
and 7, is described as generally level and sandy, and cut up by numerous
ponds ; tho iutorior is wouded. ‘T'iat embraced in the Nantucket sheets is
more varied—the north shore being high and irregular, und euding in sand
blufls 5 the south shore level, and 10tersected by ponds,  "T'he worle, goner-
ally, has not required the same amount of detail as that of the north side of
the Yineyard ; 1t has, however, included the towns of Ldguriowu and Non-
tucket. - - S

* Assistant Whiting took the ficld in May ; but the early part of the season
proviug nuprapitions, the worl was not netanlly began until about the first
of Juue, between whieh timo and the 20th of October the following proge
russ was inade L , o :

Arca surveyed, 130 square miles ; extent of shoro line, 145.5 miles ; of
shore ling of pouds, 102.5 wiles; of roady, 182 miles, The immediate party
of ussistunt Whiting was trausfurred to Boston harbor in Novewber, leav-
ing Mr. Greenwell o complete the work on Nantucket, R

The work of this party.in the Vineyard sound has led thein to the dis-
eavery of o shoal, having but thirteen fect water upon it, about 2§ miles S,
by 13§ 15 from Tarpanlin cove light-house, in a part of the sound where
not less than seventeen foet was believed to exist before, and where it is
stpposed that the ship Addison struck some thirteen yeors since.  The fact
that the depth of thirteen feet was not known to exist at that place is proved
by the letter from three >xperienced pilots, addressed to Licut, Com. Davis,
and placed in the appendix No, 2. _



Ihraring, §c.—The maps of assemblage and record, and of progress,
for the worle of 1845, have beett completed by Mre, Morven MeClery,

T'wenty-fonr sheets for plane able pariies, avd for the hydrographic par-
ties of the Chesapeake, which requive the projection of the meridians and
parntlels, have been prepared by Moesses, 1Rairfax, Glilck, and MeClery,

The following maps have been drawn @ & map of Holines's Tole harbor,
on i seule of L dgp Was reduced and drawn by Mr. Morven McClerys
the drawing of the hydrography being furnished by Lieutenant Connmand-
ing George 8, Blake, ‘

A map of Tarpaniin cove, on a seala of 1,5, was reduced mid drawn
by Mr. MeClery 3 the drawing of the hydrography being furnished by
Liemtepnut Commandine Georga 8. Blakes ' P

"'y wap of New FHaven harbor, ou a seale of 5,4, Was complated by
assistant John 3. Gluzk. - ' .

Oue of the'large shaets of the map of Long Istand souud, and another
cof the river Delaware, are receiving the finishing worle ; and the churt of
New London harbor, the completion of which was deferred for some work
of verification, st be ready for printing in a few weeks. The chart of
New tHaven harhar, eparaved in Noew York, requires mierely the last finish-
ing work to make it ready for printing.  Oyster bay, or Syosset harhor, an
important harbor of refuge on the uarth sido of” Long Isld, will be com-
pleted iu less than three weeks ; and nearly the sawe progress has been
inde in the engraving of the charts of olines's Tole and ‘'arpanlin cove.
These three eanrts ave exeeativg by Messes, Shierman and Smith, in New
York. Al these charts, exeept perbaps the last named, will be published
11 the conrse of the winter, - :

L ABERIEE T ww map [ FPE NS T ANAW AWE & WE A

In section No, 1, the eustern section.—"The primary triangulation, and as.
tronowical and other obscrvations connected with it, may be eontinned in
New Hampshire aud part of Maine. ‘I'he secoudary trinuguluion  of
Cape Cod, thi shores of Massachusetts bay and of Boston harbor, nnd its
vicinity, may-. he completed,  ‘I'ie topography of Cape Cod, and part of

~the southern and western shore of ‘Massachusetts bay, may be execnted,
"The bydrography of Nantucket sonnd may be extended seaward, and fir.
ther progressi‘inade in- that of the shoals sonth and cast of Nantneket,
“urther: hrﬁgrm;g may bo made in the hydrngmphy of Boston harbor,
Charts of the: harbor ‘of Nuntueket, and of the harbor of refuge of . Ll
gartown, may;he redueed.  The map of the coast from Point Judith east:
ward to Mar'ljw's