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Hon, F. M, Thern,
Superintendent Goast and Geodetic 8urvey,

Washington, D. c.

s

Dear Sir:-

-

I present herewith a report of sueh faets and circumstan-
ees in relation to the resurveys made by the parties working on

Marthas Vineyard, Nantucket, and other adjacent Islands, in Massa-

- - -~

chusetts, under my general supervision during the past season of
1887,according to your instructions of June 20, as have come to my

knowledge while inspeeting this work and examining the results of

the survem.
The ex# genc;es of the service prevented the trlangnla-
tion, in charge of Hr. Marr, from being commenced in advnnee er the

t°P°8raphy, whieh, if it had been practicable, might have faeili-

~

tated the latter work, As it was however, the tOpographical par—

-

ties teok up their work in loecalities where the old palnts were

most available.
e In the groond assigned to Hr. Vinal, along the east
side of Marthas Vineyard, these were suffigcient excopt in the

streteh of shore work between the former group of points above

Edgartown and Edgartown harbor, and the groups about Vineyard Haven

. -
»
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harbor and Cottage City. This defieiency was the more felt on aec~
eount of the loss of the old point, *Edgastown,® whieh would havé
partially commanded the ground in éuestion. A further difficulty
in'the execution of the survey and one that effected the accurﬁcy
of positions, was the unasuel distortion of theupaper on which the
projeetions fnne made. prabably owing to the fact that the need fop
the field sheets did not give sufficient time for the fxber of the
paper to season and set before the sheets were requlred for use in
the fleld. The unegqual change in the condition of the paper of the
two sheets covering Edgartown harbor was so remarkable that it‘in-
duced me to make this speeial mention of it, aé sueh unusual varié-
tion in the material of field sheets vitiatés results and makes a
comparison of them unroliahle: Hy means of oxaminatlcn are mot
8o good as afforded by the off1ee. Mr. Hergeahelmer ean make a
better test and more thorough examination of these sheets and I am

sure he will be interested in doing so, As far as I ecould judge, ,

measuring minute by minute, the projections were well made. Accord-

ing te my tests on the sheets of 1887 the follcw1ng distances were

:horter tham on the sheet of 1886 viz: el
Cape Poge Light House to Edgartown Spire ~77 Amillimetrcs
; ¢ b ® * Edgartown Light House -78 .
; ] | . #rgﬁhpson Hill -92 v
Sampson Hill to sdgar{’é':?i Spire, longer, *15 .

. * v PRdgartown lLight,House * +10 .
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Showing a remarkably different effect and change in what might be
termed the warp anfl woof of the fiber of the papers

This econdition of the projections, compardtively and in

themselves, is deserving of notice as effeeting the -character and

quality of Hr, Vlnal's results, which were not in all cases, per=-

- -

fectly accurate. I did not consider the degree of discrepancy, ex-

-

eept in one case where it was eorroeteql‘sutric1ent to warrant gO0=

~

ing over any portion of the work. The details in themselves, were.

-

elosely, accurately and charscteristically given, and , under the

- -

¢ircumstances of diffieculty , referred to, I can report Mr,

Vinal's work as well and faithfully executed., I would respeetfully

refer to his own report, to you sir, for the details of statisties,

;o
< -

expenditures, &ec.
The changes which have taken place wihhin the scope of

o

Mr, Vinal's survey, along the east shore of Marthas Vineyard, iﬁ
the interval of th; forty-=one years since the first survey v;s
made.are nct of special importance and do not effect matters of
naiigation. The waste of the bluff at the east chop of Vineyard

Haven harbor has not been as muech sinee the resurvey of 1871~ the : [

ratio not so great- as it was between 1846 and 1871 Th:s is pro}-

ably owing to the influence of the recent structures, along this

- pamb of the shore, vharf%s. railroads pilinga. &c. s whxch have

arrested the littaral movsmants of the sands. The same may be said

of the ratio of change at the West Ghaps. E




I made a communication to the Assistant in gharge of the
Office, Mr. Colonna, in answer to inquiries respeeting changes of

this point, West Chop, which I will briefly restate, in substances.

éhe first survey of this point”by the Coast Survey, was
my own of 1885 ,next my resurvey of 1871 and lastly the surv;y Jjust
made, 1887 by H;; Vinall
’ In regard to the last survey I would remark that the une-
qual expansion and contraction of the map paper by field use in the
last survey, 1887, before referred to, has effected it in such a
manner that-closeﬂcemparisin> of mino; details cannot, in all plaw=
eces be relied upon: The worn condition of the origigal top@grapﬁ-
ical sheet of 1845 also makes elose camparisons uncertain: 1 hav;
used my best judgement in adjusting the results of the two surveys;
The details at West Chop, however, are so near the triangulation

point of the Light House, that th;y ﬁay safely be based upon it.
The comparison of results shows that some changes have
taken place in the outline and méterial of the Chop and of the
sound and harbor shores on either sidevofhit; The most rasfe éeams
to have}occurred at the north easterly péint of the Chops; The exm
treme extent of waste at this placo,bas measured by the position of
the high water lines, is about 140 ieet 'since 1845 and about 75 .»
feet sinece 1871; Aiong the square;shaped endof the Chop , forming

its north-eastly face, & slight waste has taken place averaging . -

from 25 to 30 feet, Near the site of the old Light house the
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the shore line is about the same position it was in 1871 whieh was
then about 75 feet inside the line of 1845, About 200 feet to the
westward of the position of the old Light house, fhere seems to

be a *node* where the lines of waste and accretion interseect, at

-~

whieh point but little change has oeeurred within the last 41 years.
South westward from this point the soﬁnd shore for nearly a mile
has made outward an average distance of from 30 to 35 feet, The

inlet to Chappaquonsett pond, about two miles from the Chop, has -

« ~

worked south-westerly about 275 feet, but is about the same allign-
)

P -~

ment as in 1845,
From these fzets whieh are positive, there is no evidence

of extensive waste of West Chop by either wave or current action,
j or
The face of the rather 1ownba nk has been washed dowb and the

erest line of it has fallen about 50 to 60 feet. This however, is

-~

is probably more due to the freezing and thawing of the face of the

bluff in winter than in eutting away of the beach at its base., Mr.

Vinal's survey indicates but little change in the summit line of
this bluff sinece the survey of 1871, Merks of the inner part eof
the foundation of the old Light house are still discernable in the

Wodge of the bluff. / In the recapitulatkon and answer to the assers

N.'“( S P

?
i
tions, roferred to in Mr, @olonna's letter, that six hundred yards !
£
-~ ¥

f

-1800 roet- of West Chop had been washed away within the last fitty

&
|
% yoara, it seemsbntxrely safe to say, p!titzvelx, that. gothlqg 11ke’
{

such a change has taken plqco. It is an important faect that at

Lod o [JFilirge e, HA L /&"‘y ,
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this most sallep% poiny of contractlon in the wiﬁth of the sound 'Ki

-

between the aﬁﬁ(gs of Marthas Vineyard an@ th¢ mainland, at Nobska: g
Point in Fblmouth, -but little if sany , eha e has occurred in the )

goographical position of thk high Water llne within the last flfty

» {/; g{t f,& ; {A & ""!m‘*{: ﬂh ‘?%At‘(#aﬂi; / L/{;%t?

- /}?tws b £ -4 ~eg A/""’ i"{{“" ﬁ;{? “‘/{#f{:* T
S unsy 2F

It was not expected that much change would be foﬁﬁd “re s

years,

along the easterly shores of Marthgs Vineyard from the fact that
they border upon the less exposed waters of Cape Poge Bay and '-“””‘
Nantueket and Vineyard Sound, which are notksubjected to heavy o-

cean swells and their accomp;nying undertow, Some waste or beat=
ing inward of the beaches opposite Sengekontacket Pond has taken
place, which in later years has undermined and in places washed out
the r;ilroad track, whieh was unwisel&, put too near tho shore.

The points of beac£ forming the entran;e to the pond have movéd
south—castorly a distance of about 300 feet, the width of the inlet
rqmain1ng the same, These ehanges have no.physical importanco neg

do they effect navigation, The main feature of 1nterest in the |
resurvey is the delineation of the eulture improvements of settlew
ment, particmlarly on Basti chop and southward from it ,includiég‘

the townsths of Cottage City, where in 1846 there was no settlement
visible fron seaward, there are now the conspicuous buxldings ot
Vﬁioyurd Highlands, the Camp ground and Oak Blurrs, among wh:ch are

many large hateld , spires, towers,and ornate ecttagos that serve

ag land-marks in the navigatzon of thc surrounding ratcrs.
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Since my report of my resurvey of 1886 i had the oppi%u-
nity to cempare the results of the part of that work ineluding th;
Cape éoga with the survey of 1848, by whi;h I found a general eor-—
respondence in the geographieal p;sition of the shore line along fle
east side of ghappaquiddiek with occasional waves in shore line
common to sugh bcaehos: Showing that the resultant of the'rorces
of the strong curment and wave actionthrough nﬁskeget channal have
tended to maintain its westerly boundary in about tho same ganeral

- i e erens u}'{/’
posit1on./‘This similar1ty exist along the beach rcrc1ng the north:%ﬁ@
rz,

. westerly shore of Cape Poge Pond, except about the more convex part ” s
tétA ‘r

of the beach, opposite the middlo of the pond, there the outer line Wﬁi

-~ .7 /éc
has been beaten inward from 25 to 30 feet, The waste of beach and 4%:i?

bluff at the point of Cape Poge has been more the»at any othcr plaeQ
&,
in thtakart of the ¥sland, being about 325 feet. Along the shore /Q,

of Chappaquiddick, from the entrance to Cape Poge Pond to the largo‘\\\\ |

~

point of the Island opposite Edgartown village, there has been no
marked ehange, The immediate inner or weaterly part of this poist

has, however, inereased by a deposit of sand, evidently a2 resulte

- -~

ant of awift aetion of current around this point. Iha?xtent of

the inerease, nearest the outer point, is about 200 feet. The

-

location of this deposit of sand, for it has not been thrown up as

at places more exposed to seam dash, shows the resultants to be from

the flood or inward tide.

-~

In the upper part of Edgartown harbor- Cotamy Bay- but

little changes have been made, which is a natural conse quence of




the more shelterdd nature of the shores, As the re-survey ;f this
part of the harbor was not wagked in the work of léae‘it vaé €O
Pleted during the latter part of the present seéséh; 1887~ by Hr;
final, and while joining the former work a second ro—suivey was
made &f the new south inlet, including ths short rea;h of the shore:
on either side of it; A re&arkahle and intéreéting chanée has
taken place in the posijion of this inlet between the dates of the
two last durveys, about fifteen months; During this time th;
position of the inlet has éhanged a distance about equal to its
width,namely, about 1200 feet: The point of beach forming the wess
terly“Chop of the inlet being now about where the eﬁsterly Chop was
last year: The easterly point has moved still further eastward so
that the inlet is now about 400 feet wider than'it was in 1886, be-

-~

ing on October 268, 1887 about 1640 feet in width, The general

position of the be;ch west of the inlet does not seem to have under
gone much change, but east of it the mass of the beach has been
beaten inward, n;rtherly, for about a mile, as far as the re-survey
extended: Th; greatest Qovement being at ihe péint which is‘now
about 325 feet farther inward than its pesition in 1886; These

ehanges give an additional basis for the predietion, made in my

last report, that this inlet would, event#ally, work eastward, The

~ - -

iapidity of this movement, however has been greater than was antie-

e

ipated, At the same ratio the westerly point of the inlet will
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reach the line of the fast land of Chappaquiddiek in about six yeams
Vh@nht will again be in the same condition and subjeet to the same
forces that caused it to elose in 1869; It was thifteen (13) year:
in making an equal previous movement; In my letter of November 14,
1887 I submitted a tracing from the sheets of the sutfeys of 1886 &
87 sﬁowing the changes of this inlet ecartographically, towwhiéh 1
would refer: N

The work of Mr; Taney comppimes the re=survey of the
shores of the Island of Nantueket and the smaller ones of Tucker-
munk ard Muskeget with the still smaller beach island an& shoals
adjetest them:

Y

Mr. Taney;s work was not effected by the san e eharaeter
of druf-backs that attended Mr; Vinal?'s survey in the 1rregular1ti.
of pro;ection; With the triangulation points that were availab;e
Mr: Taney;s sub po1nts and the details of his topographg war;
uniformly accurate. The object of the re—survey did not call for
so much interior as that desirable on I:rthas Vineyard for tho i ?
reason that the features of the shore were more simple in eharacter
with fewer artificial changos, except, in 2 small d;gree ;t éi;s-
eonset, where some sottages and larger buildings have been added to
the qnaht settlement as it was forty years agoe
The changes in the position of the immediate nhore, par—

tieularly along the south dide and at the west end of the 1sland
have been much greater , in general results, than on iirthns Vinew

P - . oA

yard,

T




yard
One of the more important natural features of the Island

of Nantucket, in its physical aspeect and its relation to navigation

- . . gy

is Great Point, which mark: the sowtherly 1limit and il the south

-

easterly head-land of Nangueket Sound and the water way between

-~

Nantueket Island d4nd Monomoy Point, through which our best coast-

wise fleet passes, This point in former years, according to his®

tory to whieh I am not now able to refer, has under gone marked
changcs, affecting the navigation limit of the water way referred

-

to.But it is interesting now, to note thnt the extremity of Great

P01nt is almost in the sxact geographieal position that it was for=

ty (41) years ag0e The shapes of the point being, now, not qulte

- -

50 sharp‘ About 1-8 of a mile south of the extreme point, on the
inner weide, the shore lines of 1846 and 1887 exactly coincide.

From this point for about 5-8 of a mile, the inner shore of the

~

point has made out, in convex form, the extreme extension be1ng,

about opposite the Light House, about 250 feet. From this local1ty
again southward, for a distance of about 7-8 of & mile there has

P

been a waste of point, averaging a width of ﬁbodt 125‘feet. A eor=-
responding gain or maiing out of the shore of the éoiné, on its
seaward side, has taken place; This extends for about 7-8 of a
mile with a greatest width of about 250 feet. The gain or this

part of the point is considerably in excess of the waste: From the

last point referred to on the inner side of thc point as the shore:




swppy: around to the part called *Goatie” the surveys of 1846 and

1887 wery clesely eoxnclde. Now the last point referred to on

the outer side of the point, for nearly a m11e, thc ahore lines of

1846 and 1887 also nearly ci&nc1de-F?om this last locality, again,

- - -

for nearly 3% miles there has been a continued waste of the’ beach

.Y

reaching a extreme width of about 200 feets At the narrowest part

or what may be called the isthmus of the point, a narrowing of the
beach has taken place~ about 1% miles southeasterly from the Light-

house, making the width of this neck of beach about 75 feet less

~

than it was 41 years ago-~ The survey of 1846 shows a vidth of 275

feet, and that of 1887 200 feet.

-

In general terms the changes of Great Poxnt. indicated

by the two surveys, have resulted in a narrowing of the southerly

part with a broadening of the last

e

., Bud of & mile of the extreme

end,

I append to my report a tracing from the surveys of 1846

and 1887 whiech more geographically shows the changes I have endeawv-

VEd

ored to describe.

The waste along the east shore of the island continues

(g v
for about 1} miles south of the * ﬁand-over boach, from which place

to nearly opposite Sankaty Light house the shoro 11ncs of 1846 and

1887 aearly co:ncide. From Sankaty Head south and weat there hasg

been & large gain of beach in the form eof aﬂong outvnrd sweep oOr

wave in the beach line nxtaading for about 2§rmdles, shnwiag a

~



54/,
wiith at Sankaty Head of about 100 feet; about one mile south west

v

of the Lte ho. about 400 Teet; off Siascouset village 250 feet,
8till furkher on about 350 feet‘ Begond the present point wh;re
the lines of waste and aceretion cross each other, for about 3-4
of a mile south east and easterly to about opposit; *Tom Never's
fond' a former outward bend or wave in the shore has been washed
SWay; the greatest waste boing about 600 feet, It may be remarked
in regard to these peculiar sweeps or waves in such boaches that :
they are the! resultants of prevailing forces of sea-dash and lit-
téral currents and have a Qlow movement in the direcfions gifeﬁ b&

.

these forces, The same formation and movement is very observable
on the outer shore of Cape Cod, particularly between the loéaiity_
of the Highland Light and*Kace~?oinqhnd’are caused there Sy the ra-
pid tidal eurrenf setting towards Massachusettes Bay; In like mﬁn-
ner these undulations of the beach of Nantucket near the corner of
the Island are caused by tidal currents along the shore tending tom
ward the entrance into Nantucket Sound; Following this inw#rd wave
or bend in line of the beach there is again an outward bend of a~
bout 1} miles in length with a width of about 350 feet; From\this
point still westward the lines of shere nearly coiﬁcide fof about
lﬁ-milos: Beyond this point for about Sé-miles there has been
large waste of beach and bank avcraging in vidth about 500 toet.
Beyond this again is tho last wave or section of aceretion vhiah

®xtends for about 1} ndlos;tha grcatest gain in vidth, being abonti




&35',f‘

—

‘ @ 800 feet., From this last mentioned point where the lines of waste:

and accretion eross and which is about opposite Miacomet Pond,

Y

there is a continued waste of the beach and shore to the present

end of Smith's Point. This distance is sbout 7 miles, for the

-

- . o
first six miles of this beach of shore, to about opposite Narrow

Creek the average extent of water is about 300 feety In the last

wes¥erly mile of the south shore the waste has been still greater,

-~

the extreme westerly point, which I suppose rmay still be ealled

- s

-

*Smith's * Point" has been beaten in- northward, a distance of

rd

-

about 950 feet, Nature repeats itse 1f in the formation of samd

dunes and bluffs with the changes of the shore,

On the former

bcaeh, about opposite the present position of Smlth's Point. was

one of the highest sands hills of the south shore- The s1t0 of

this dune is now far out beyond the present brcakor. On the othor

hand, where the present station of Hammeck Pond is located, quite

-

2 high sand hill has been thrown up where noneinsted before. An-

other character of echangealong the south side of the Island is the

filling= in with sand, by wind drifts and the ever shet of breakes:

-~ - . -

of the series of ponds nexit the shore., Some of the smaller ones -

nearer the shore are strietly filled up with sand where in 1846 was

water with well defined shore line.

The most notable ehanges indicated by the last rewsurvey

are those of Muskeget Island and the beaches south of it and of

yEs

Tuekermusk, These changes are not 80 surprising as might appear

when the low form of the beaches and the great mass of sand shoals



surrounding them is cons1dered, as these sand hills will probably
be gubjected to great movemants for ages to come, The character of
the changes which have tsken place in the last forty years, howevey

~ -

indicate a general receding northward and eastward, of the oecean
boundary and that the forces which throw up the sandﬂabofe high
water are driving back the high water line before theme An inter-
esting exception to this action, however, is seen in the present |
westerly part of the long ~tong;e of theAbeach which makes out from
the south~westerly point oi Tuckermuek Island and wnefe for ovef a
mile it nearly coineides, in loecation, with the former b;aéh Island
that existed in 1846 an; had disappe;red in 1856; This tongu§ of
beach is also remarkable for having bridged over the former broad
opening between Smith?s point of 1846 and the beach Island, above

-

mentioned, and nearly closing the water space between the Gravel
;slands a;d the southerly part of Muskeget Island of 1856; An
equally notable change is the breaking through - of the beach of
1848 lwh:ch seemed in September 1869) between the present snd of
Smith?s Point and Tuckermuck, mak:ng a south opening into Maddeguet
Bay or harbor of 2150 feet in width, A great portion of the south
West part of Muskeget ;sland has been washed away since the survey
of 1356: The extreme distances in change of position being ffom

the Present to the former points, viz! in a southuvt;terly diroctinn

U

2800 foet. southorly 2050 fte wosterly nearer the maim body of the

Inland - 1600 foet, while on the northerly side of the Island oppo—

-




gsite the site of the present Life Saving Station, a salient point

of beach has made out, northerly about 1050 feet, the extreme east-

cily point of the Island has also made out, sinceﬁ1846, about 950
feet, Another notable c¢hange is the disappearance of the long
Dengh of 1348 ending'in what was then ealled Smith?s Point and whie
which formed with Tueckermuck, quite a broad channel between it and
athat Island; The loss of tﬁis beach now exposes the south side

of Tuekermuck to itk unobstrueted forwe of Ocean breakers which will
probably cause a greater abrasion-of itshshore than at any former
period:

I append to my repost a tracing from the surveys of 1844,
1856 and 1887 which gives a better undorsténding of the cﬁanécé “
whieh have taken place from time to time than can be eonveyed by
a written descriptian:
1 leave the matters of party operations and expenditures
e /r/ /:l'(‘b?/ -
fog‘in respective charge of them to report.
Very respectfully submitted,
{Signed) Henry L; Whiting ‘

Asste Ce & G Survey.
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