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To His Fuacellency, Joel Purker, Governor of the Stale of New
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of the State Geological Survey:

St :——Herewith I have the honor to submit my annual report
on the progress of the State Geological Survey, for the year
1874,

With high respect, your obedient servant,

GEO. H. COOK, :
State Geologigl.
New Brunswick, December 29, 1874,

NEW JERSEY GEOLOGICAL SURVEY



REPORT.

+

The Geological Survey of New Jersey, has been continued
through the present year, in the field, the laboratory, and .the
office ; and an account of the persons employed and the work
done is herewith presented.

Pror. Jory C. Sxock, Assistant Geologist, has been employed
only a part of the year. He has been chiefly engaged in the
survey and description of the beds of fire-clay and potters-clay,
which are worked in Middlesex, Mercer, Burlington, Camden
and Gloucester counties, A small part of his time has -been
given to the examination of clay beds in other purts of -the
State, and to some new iron mines.

Epwix H. BocarDpus, Chemist, has been steadily engaged
through the year in the miscellaneous work of the luboratory ;
analysing ores, minerals, rocks, clays, soils, fertilizers, dev

Pror. Epwanp A. Bowser, Engineer and Surveyor, -was
engaged during July and August in surveying and tracing out
the Northern Boundary of the State.

Janes K. Bazrow, C. £, assisted Prof, Bowser in the sur-
vey of the Northern Boundary, and for the last two months has
been occupied in sarveying and mapping the fire and potters’
clay district of Middlesex county.

NEW JERSEY GEOLOGICAL SURVEY



8

SrExceEr H. C. Devax and Jostau Tick, students of en-
gineering in Rutgers Scientific School, also assisted Prof. Bowser
in surveying the Northern Boundary,

My own time has been occupied in superintending the vari-
ous operations of the Survey on the Northern Boundary, and
those for demonstrating the geological structure of the series of
clay beds, and in arranging the various details of work neces-
sary to be done in order to present our work in form for practi-
cal use. The letters of inquiry for the published results of
the survey, and for information in regard to ores, limestones,
clays, building stones, &e., are increasing year by year, with the
wore general distribution of the reports on our geology.  Such
inquiries are always answered as fuliy as possible; and also
those inquiries with which specimens are submitted. Much
valuable time in the laboratory and office is necessarily con-
sumed in this way, but such is the proper consequence of
attempting to answer the inquiries of intelligent and interested
mer,

The Northern Boundary Line.

In the last annual report it was stated that the U. 8. Coast
Survey Officers had taken observations at Carpenter’s Point, so as
to determine the latitude and longitude of the point which
marks the western end of onr northern boundary, and to com-
pute the direction and length of the straight line from thence
to the monument on the bank of the Hudson, which marks the
eastern end of that boundary, These essential data were re-
ceived from Capt. Patterson, the Superintendent of the Coust
Survey in the early part of the summer, and a straight line
between these two marked ends has been traced through. The
old line of monuments has been surveved throughout, and the
position of cach of the monuments, so far as they can be found,
has been uscertained and its distance from the straight line has
been measured. The old line was originally marked by stone
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posts, one of which was set at the end of each mile. The line

.’ of these monuments is south of the straight line throughout its

whole length ; at the two ends it departs slightly, but increases

in distance every mile, and through all the middle part of the

line, where for several miles it runs across the mountainous re-

gion of the State it is quite crooked. The greatest distance

that the old line is south of the straight line is at the twenty-

sixth mile-stone, which is two thousand four hundred and

fiftecn feet off from the straight line. The straight line, as rnn

this year, was determined with instruments loaned to the Geo-

logical Survey by the U. S. Coast Survey. The theodolite was

an excellent one and very long sights could be taken with it.

One was eighteen miles long, another was seventcen miles, and

nearly all the sights were several miles in length, so that a great

degree of accuracy was insured, and there is probably not a

r deviation of four fect in the whole distance. The old line was run

with the surveyor’s compass, and was run from both ends. Inthe

best case this would have been a kind of rhumb line, but it was

made still worse by the variation of the needle being differgnt

at the two ends, to the amount of about two degrees, and being

less at one intermediate point than at cither end. Local attrac-

tion in the mountainous region las helped too in making the

line crooked. Of the forty-eight mile-stones originally set to

mark the line, the places of seventeen cannot now Le found.

If these monuments had to be replaced, it would be impossible

to locate them precisely in the same spot they formerly occupied

for the old line of monuments is crooked, curving to the south, and

this curve is irregular. There are thirteen cases in which ranges

of three successive mile-stones can be found, and in these the

middle one varies from the straight line between the two end

ones by distances of seven, eight, eight, nine, fourteen, eighteen,

twenty-two, twenty-seven, forty, fifty-three, one hundred and

twenty-one, one hundred and fifty-two and two hundred and
five feet respectively,

As it would be impossible to retrace the line with precision

where the monuments are gone; as the terminal and intermedi-
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ate monuments are all on private property, so as to be at some
extent subject to the control of the land-owners; as the property 1
bounding on the line though generally of moderate value, may,
as in the cuse of the mineral lands, be very valuable; and as
important questions of jurisdiction may at any time arise, it is
desirable to have some joint action with the State of New
York, by which the true division line between the two States
may always be found, and legal control over the monuments
marking it be acquired.

The particulars of the work connected with the northern
bonndary are given in detail in the report which was submitted
to the Board of Managers on the 8th of September last, which
report has been printed with the accompanying map and is
herewith presented. \

Drainage Plans. A

The work of draining the Great Meadows, on the Pequest, inr
Warren county, is fairly begun. The Commissioners let out
the work of lowering the bed of the stream from the lower end
of the meadows, near Larison’s bridge, to a place some distance:
below the Danville bridge. The contract requires it to be fin-
ished in 1875, and already the work is well advanced.” The
fish-weirs are taken out, some of the bars are lowered, many
sharp bends in the stream somewhat straightened, and the channel
brought to the full width of thirty feet. The heavier part of
the work in lowering the bed of the stream down to the line of’
a uniform grade is to be done by a steam dredge. This is
alrcady constructed and ready, and it is expected that work
with it will soon begin. The dredge is on two narrow and
parallel scows, which float in the water. The work is to
begrin at the upper end, and the earth to be dredged out in front
of the scows as they move on down the channel,—the passage
being made of the proper width and depth as they go forward.

The opening of the outlet in this way is the essential part of
the work ; and it is expensive. DBut when once well done it
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will be done for all time ; and it will soon show its value and
importance. Already the small amount of work done in lower-
ing the bed of the stream near Larison’s bridge has let down
the surface of the water in the meadow just above the bridge
nearly a foot and a half; and little streams begin to run in the
adjacent meadow which have never been seen before. The
mecadow has been like a great sponge into which streams of
water could run and be entirely lost,—and, like a sponge, it
would never allow the water to run out so that it could become:
dry. There are a large number of streams which are lost in
this way. ‘Cwo streams on which saw-mills have been built are
among these which run into the meadow and are lost.  When-
cver the channel is sufficiently deepened this spongy meadow
will drain out, and these unsightly marshes and swamps can all
be reclaimed, and the whole valley made attractive and desirable..

The full benefits of an improvement of this magnitude cannot,,
however, be realized in a single year. They will first be felt at
the lower end of the meadows, and as the channel scours and is
cleaned out further up, the spongy marshes will gradually drain
out and settle, and then the waters from the upland will find
their way directly to the Pequest, and so run off at once.  And
it is not unreasonable to expect that the beautiful flats of dry
ground which are now seen about TLong bridge and above, will
finally extend further and further down till they reach quite to-
Danville. .

The drainage of the wet lands on the Passaic and its tributa-
ries, between Little Ialls and Chatham, has net yet been begun..
The land owners are still earnest for the work, but in addition
to the expense of the improvement itself, they are obliged to
raise a large sum of money to pay for the damage done to the
water power at Little Falls; and this payment must be ten-
dered before the work can be begun. The financial difficulties
of the country and the careful restrictions of the drainage law,
have prevented the Commissioners from raising the necessary
funds. There is an urgent necessity for the work being done,
not only to bring the lands into productive and secure use, but
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also to improve the salubrity of the district, and to make avail-
able one of the most beautiful, and except for this lack of drain-
age, one of the most attractive valleys in the State.

The expense of the work is to be met by a tax upon the lands
benefited, and they are liable for it, but the land owners are
not capitalists, who can raise money beforchand to pay for so
large an improvement as this, and they would naturally be very
reluctant to sell or encumber their property to make such pay-
ments in advance. It would be a wise use of the public credit
it the Legislature would authorize the Commissioners of the
Sinking Fund to invest the moneys of the State in the bonds of
the Drainage Commissioners; thus they could be negotiated at
par as the law requires. The expenses of the drainage for
which the bonds are issued are to be paid by a tax upon the
lands benefited, so that the security is ample; and the funds of
the State could be made doubly useful in bringing safe and fair
returns to the public revenues, and in fostering most important
public improvements. A few years since the English Govern-
ment loaned $5,000,000 to land owners, to be expended in
draining farm lands,—receiving it back in small annual pay-
ments, of such amount that the whole principal, with interest,
would be repaid in about twenty years. The loan was very
popular, and an amount equal to more than twiee that sum wag
applied for, )

Iron Mines in Northern New Jersey.

The business of mining iron ore has been carried on with less
energy than it was last year, on account of the depressed condi-
tion of the iron manufacture and trade. But as some new
developments have been made, and the subject is still one of
great practical importance to the State, we print a list of the
mines mentivned in the last year’s report, together with those
which have been opened or largely extended since that was
printed.

The arrangement of the mines in the list is a geological one,
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the whole district in which the mines of magnetic iron ore is
found, being divided into four parallel belts, which extend
lengthwise, in a northeast and southwest dircction. They are
plainly marked on the maps by differences in color. The south-
eastern is the famapo Belt, that next to it is the Passaic Bel,
the next is the Musconelcong Belt, and that on the northwest
side is the Peguest Belt. The name of the mine or its locality
is given in the first column and the page of last year's report,
(where something is said of each mine) is given in the second
column. Notes upon the new mines are appended to this list,
and are designated by letters, ) '

The mincs of hematite iron ore are put down in the list after
the mines of magnetic iron ore.

Magnetic [ron Ore.

MIXES QF THE RAMAPO BELT.

SOMERSET (COUXNTY.

Page of Report
for 1878.

Bernardsville, - - - - - 24
Janes' Mine, - - . - - - 24

MORRIS COUNTY.

Connet Mine, - - - : - - 94
Taylor Mine, - - - - - -2
Cole Farm, - - - - - A
Kabart Mine, - - - - - . - 2
Lanagan Mine, - - - - - 26
De Bow Mine, - - - - - 9
Jackson Mine, - - - - - 26
Ryerson’s De Bow Mine, - - - - 97
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PASSAIC COUNTY.,

Brown Mine, - - -
Kanouse Mine, - - - -
Butler Mine, - - -

MINES OF THE PASSAIC BELT.

HUNTERDON COUXNTY.

Large's Mine, - - - -
High Bridge Mines, - -
Old Furnace Mine, - - -
Cokesburgh Mine, - - -
Fox Hill Mine, - - -
Pottersville Openings, - -
Bartle’s Openings, - - -

MORRIS COUNTY.

Pottersville (northeast) Openings, -
Rarick Farm Diggings, - -
Pitney Farm do. - -
Hardin Farm  do. - - -
Budd and Wooodhull, - -
Topping Farm, - - - -
Samson Mine, - - -
Hotel Property, - - - -
Collis Farm, - '- -
Creamer Farm, - - -
Swayze Mine, - - -
Hacklebarnéy Mine,
Grulick Mine, - - -
('reager, or Peach Orchard Mine, -
Hedges' Mine, - - -
Dickerson Farm Shafis, - -
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Page of Report

Creamer Farm, - - - - -
De Camp Mine, - - - -
Leake Mine, - .
Danicl Horton Mine, - - -
Barnes’ Mine, - - - .

Randolph Township.

David Horton Mine, - - - -

De Hart Mine, - . . -

Carbon, or Dalrymple Mme - - -

Trowbridge-Mine, - - - .

Lewis, or Herrick Mine, - -

Combs’ Mine, - - . .

Cooper Mine, - - - - -
J Solomon Dalrymple Farm,
Canfield Mine, - - - -
Canfield Phosphatic Iron Ming, - -
J. D. King Mine, - - - - -
Henderson Mine, - . - -
Bryant Mine, - - - - -
Connor Foulan Mine, - - - -
Charles King Mine, - - - -
King Mine, - - - - .
McFarland Mine, - - - - -
Evers Mine, - - - - -
Brotherton Mine, - - - - -
Erb Mine, - - - . -
Scrub Oak Mine,
Dickerson Mine, - . - -
Byram Mine,
Baker Mine, - - - - -
Millon Mine, - - - - -
Randall Hill Mine, - - - -
Jackson Hill Mine,
Jrondale Mines, - - , -

3
1
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39
40
40
41
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42
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43
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43
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Rockaway Township.

Page of Repart

for 1873

Washington Forge Mine, - - - - 44
Mount Pleasant Mine, - - - - - 44
Baker Mine, - - - . - 44
Richards’ Mine, - - - - . - 45
Allen Mine, - - - - - 45
Teabo Mine, - . - - - 45
Mount Hope Mines, - - - - 45
Johnson Hill Mine, - - - - - 46
Huff Mine, - - - - - - 46
Dolan Mine, - - - - . - 46
Swedes Mine, - - - - . 46
Sigler Mine, - - - - - - 47
White Meadow Mine, - - - 47
Hibernia Mincs, - - - - - 47
Beachglen Mines, - - - - - 47
Tichenor’s Diggings, - - - - - 47
Righter Mine - - - - - 47
Meriden Mine, - - - - - 47
Splitrock or Cobb Mines, - - - - 47
Splitrock Pond Mines, - - - 47, I,
Greenville Mine, - - - - - 48’
Chester Iron Company’s Vein, - - - - 48
Pardee Mine, - - - - - 48
(ireen Pond Mines, - - - - 48, G.

Baneroft Shaft, - - - - - H.
Charlotteburg Mines, - =~ - - - - 49

Pequannock Township,

John Botts Farm, - - - - - 49
DeCamp Mine, - - - - - 50
Decker Farm, - - - - - 51
Gould’s Farm, - - - - - 51
Pike's Peak and Righter Lot - - - 51
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Wynokie Mines,
Tellington Mine,
Rlhieingmith Farm,
Monks’ Mine,
Board Mine, -
Ringwood Mines,
Ward Mine, -

17

PASSAIC COUNTY.

MINES OT THE MUSCONETOXNG BELT.

Little York Mine,
Broderick Mine,
Harris Mine,
Bethlehem Miue,

HUXTERDON COUNTY,

Mine of Knight & Hartpence, - -

Van Syckle’s Mine,
Miller FFarm,

Iritts’ Farm, (White Hall), - - -

‘White Hall (east)
Banghart’s Mine,

Hunt or Pidcock’s Mine, - - .

MORRIS COUNTY,

Schooley’s Mountain, Pleasant Grove, - -
William Hann Farm, - - -

Stoutenburgh Mine,
Naughtright Mine,
Sharp’s Diggings,
Rarick Farw,

NEW JERSEY GEOLOGICAL SURVEY
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Hopler Farm or Bartlevville Mine, -
Mount Olive Mines, -

Baptist Chureh Tarm, - - -
Fisher Mine, - - -
Dicktnson Mine, - - -
Mar<h Mine, - - T
Smith Mine, - - - -

WARREN COUNTY,

Lanning Farm, - - .
Chapin and Lommason’s Diggings, -
Oxtord Furnaee Mines, . .
Confueius or Creapgor Mine, - -
Mitehell Mine, - -

Johnson’s Diggings, - - -
Tghert Mine, -

Rockport, - - . .
Bald Pate Mine, - . -
searle’s Mine, - - - .
Duck’s Hill, Hackett=town,
Frase's Farm, - - - .
Young Farm, - - .
Pyle’s Farm, - - - -
Axford Farm, - - .
Bryant Mine,
Excelsior Mine, - - -

Furcka Mine, - - - -
Brookfield or Waterloo Mine, -

MORRIS (OUXTY,

Hurd Mine, - - . .
Weldon Mine, - - .
Lower Wellon Mine, - - -

Johnson Property, - - -

NEW JERSEY GEOLOGICAL SURVEY

Page of Repott

for 1873,

89
59
59
59

59

59
a9

60
60
61
61
61
62
62
62
62
62
63
63
63
G3
63
63
64
G4
65

65
65
65
66



~

19

Pu 3 e
Dodge Mine, - - . - . - 65
Ford Mine, - - - . . 65
Scofield Mine, - - - - - - 65
Davenport Mine, - - - - - 66
Boss Mine, - - - - - - 66
Fraser Mine, - - 2 - - 66
Goble and Duﬂ"ce Mines, - - - - 86
Shongum Mine, - - - . - 66

SUSSEX COUNTY.
Byram and Sparta Tounships.
Cascade or Smith Mine, - - - - 66
Allis Mine, - - - . - . 66
Frenel’s Mines, - - - - - - 68
Hude or Smllhope Mine, - - - . 67
Silver Mine, - - : - - - 67
Haggerty Mine, - - - - N 67
Sickle’s Mine, - . - - - - 67
Gafney Iarm, . - - - - 67
Lawrence JFarm, - - - - - 68
Sherman Farm, (Sparta), - - - . 63
Ogden Mines, - - 68
Shafts on Greer Farm and F ranklm Iron Co’s Pwpe: ty, 68
Hopewell Forge Tract, - - - - - 68
PASSATC COUNTY.
West Milford Township.

- Kimble Farm, - - - . - 68
Budd and Hunt Tracts, - - - - - 69
Scranton and Rutherfurd Tracts, - - - 69
Jennings and Rutherfurd Line, - - - 69
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Veraon Township— Sussex County.
il o Y
Canistear Mine, - - - - . 70
Tracey and Crane Iarms, - - - -0
Henderson Farm, - - . - . 70
Williams’ Mine, oo : . . - 70
Segur and Wright Lease, - - - - 70
Jacob Hunt Farm, - - - - -
Wawayanda Mine, - - - - - 71
Green Mine, - - - - - 5]
Ten Eyck’s Diggings, - - - - 71
MINES OF THE PEQUEST BELT.
WARREN COUNTY,

Marble Mountain Mine, - - - - 72 A
Schuler Opening, - - - - - 7o
Roseberry Mine, - - - - - 73
Barton Mine, - - - ’. . 79
Shoemaker’s Diggings, - - - - - 74
Redell Mine, - - - - . 74
Little Mine, - - - . . - T4
Raub Farm, - - - - . 75
Titman Shaft, - - - - - - 76
Pequest Mine, - - - - . 76
Henry Tunnel, - - - - - I8
Hoit Farm Mine, - - . . . 80
Smith’s Mine, - .- . - - 81
Deats” Farm, - - - . . 81 )
Kishpangh Mine, - - . - - 89
Weleh and Inschow Lots, - - . - 84
Stiff Farm, - - - - . .84
Potter Farm, - - - - .. 85
Garrison Farm, . - - - - 85
Davis Mine, - - - . - . 85
Albertson Mine, . - - - . 85
Shaw Mine, - - - - . - 85
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atel
Howell Farm Mine, - - - - - 85
Scranton Lease, North of Danville, - - - 87
Schaeffer Farm, - - - - - 87
Livsey’s Mine, - - - - - 87
Maring’s Farm, - . . - . 87
Haggerty’s Diggings, - - - - 87

SUSSEX COUNTY.

Glendon Mine, - - - . - . 88
Andover Mine, - - - - - 88
Sulphur Hill Mine, - . - - - 88
McKean Farm, - . - - . P.
Roseville Mine, - - - - 1
Tar Hill Mine, - - - - - 88
Franklin Mines, - - - - - 88
Green’s Mine, - - . - - 83
Bird Mine, - - - . - - 88

Cole Furm.—On this farm, near the Bloomingdale and Boon-
ton road, and three miles north of Boonton, S. D. Brown, of
Paterson, has opened a vein of lean ore, lying between walls
which dip steeply towards the northwest. The ore occurred in
thin layers, alternating with rock, The attraction is strong and
steady for a long distance, and indicates a large extent of ore,
though possibly much mixed with rock, as was found to be the
case in the diggings already made.

B.

Brown Mine—A new mine named after the discoverer, Mr.
3. D. Brown, of Paterson. It consists at present, of one shaft
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twenty-six feet deep, two hundred and fifty yards southwest of
the old Kanouse Mine, The shaft goes down through seven
feet of carth, and then strikes the ore. This forms the whole
breadth of the shaft, about twelve feet, the sides being of ore, so
that the thickness of the vein is still unknown, Already over
one hundred tons of ore have been taken out of this trial shaft.

The line of attraction is remarkable for its constancy and regu-
Iarlty For one hundred and fifty ya.rds in length the attraction
is very strong, nearly everywhere, causing the needle to assume
a vertical position. The ore is moderately rich, but contains
some sulphur,® The nearness to railroad makes this a promi-
sing locality. The first work done here was about four months.
ago. It is owned and worked by the Passaic Mining and
Manufacturing Company.

C.

Kanouse Minc.—During the year this mine has been worked
by the Schuylkill Iron Company, and it has yielded about two.
thousand tons of ore. The association of the ore and white
crystalline limestone is interesting, and indicative of good
quality.

D.

Fox Hill Mine.—Further cxplorations at this locality have
developed a large and promising vein of ore of good quality..
Edward Canfield, of Dover, is the present lessee.  The distance
from railroad lines is still so great, that the transportation of the
ore would be too expensive for very profitable mining. This
will, however, be partially rclieved by the early completion of,
the High Bridge Railroad.

“.An analy=i<of a sample of ore taken out when the vein wasfiret uncovered,
gave 46 pur cent, of metallic iron, 2,08 sulphur, and 0.03 phosphorus.
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Hedges Mine.—This new mine continues to be vigorously
worked by the Union Iron Company, of High Bridge. By
the use of the Ingersoll drill and dynamite, a large amount of
ore has been very cheaply quarried.  The broad shoot of ore so
near the surface permits open working. The ore maintains its
purity and richness, and is used for the manufacture of steel.

F.

Splitroek Pond Veins.—At the north end of Splitrock Pond
Mr. Wm. S. DeCamp has continued mining operations, and the
shaft has reached the depth of one hundred feet. The vein as
opened by drifts, each way from the shaft is about seven feet
wide. The ore retains its richness and its granular character,
as observed in the first opening made herc last year,  North of this
point and near the Charlotteburg road, Mr. DeCamp has dug
several trial pits, and in nearly all of them found ore of work-
able thickness, Excepting in three of these pits the covering was
very light, from two to cight feet only.  The openings extend
for a mile along the line of this road, and the furthest is not
meore than two miles from the Midland Railway, at Charlotte-
burg, so that the transportation of the ore would be easy and
comparatively cheap. Some analyzes of samples of the ore made
for Mr. DeCamp, show that it is a rich ore, and free enough
from phosphorus to make pig iron for Bessemer steel.

G.

The Green Pond Mines.—The several openings included
under this head are near the foot of the Copperas Mountain,
four miles southwest of Charlotteburg. The most extensive
and oldest workings are near the old Copperas Mine holes.
These were briefly described in the Surver Report for 1873,
During the year other openings have been imade, both to the
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north und also towards the southwest,so that at present ore is un-
covered, at frequent intervals, for a mile northward from the
road which erosses the mountain and leading to Greenville.
The tract on which these openings have been made, is the
property of the Green Pond Iron Mining Company. The
mining operations have been carried on by three separate
lessees, The work at the southern end of this line, by General
Wild, has not developed so large, nor so regular a vein as that
to the northward, bnt o workable thickness of ore, of good
quality Las been found, and prospecting for other veins, with
the ozt promising indieations, is going forward.

the Original Gron Pond Mine is now worked by the Timber
Broek Mining Company. They have four open cuts, in three
of which they are quarrying out the ore, using the Ingersoll
drill and dynamite. Neveral thousand tons of ore have been
taken out during the year, and for the past two months they
have bren getting abont seventy-five tons a day. In the large
open cut at the sonth end of this leaschold, the ore appears to
torm a broad shoot, which pitches steeply towards the north-
cast, and is capped hy rock on the top.

The Ramumelsbery lea~e adjoins the Timber Brook Company’s
lease on the north, Here the ore has been found quite near
the surface on the top of the hill, and has been opened in three
cottings, lengthwise the vein, The strata and the vein appear
more regular here than they do to the south of this, and the
dip is quite gentle towards the east-southeast. The ore mined
liere has not yet been shipped.

The ore from all the pits and shafts of these Gireen Pond
Mines is characterized by the presence of sulphur, in the form
of pyrite. Althongh <ome layers do not contain one per cent, of
this cleroent, in others it amounts to nearly three per cent.
But on account of the richness of the ore, and the very low
per centage of phosphorus, the ore is said to command a ready
=ale, and is used for Bessemer pig-metal.  For the transporta-
tion of the ore, a railroad, four and a half miles long, has been
construeted from  the mines to the New Jersey Midland Rail-
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wity, near the Charlotteburg Station., An extension of this
road southwest to Port Oram is in contemplation. This would
afford a direct outlet for the ore, not only for these mines, but
also for that from the Pardee and the Chester Tron Company’s
mines, near Denmark, to the anthracite furnaces of New Jersey
and those along the Lehigh.

H.

Baneroft Shaft.—This is about a quarter of a mile northeast
of the Rammelsberg openings, and apparently on the same
vein or belt of veins. The ore resembles closely that of the
Green Pond mines. As yet the mining here has been for explo-
ration only, and no ore has been taken away.

L

Tellington Mine—This is a newly opened mine in Pompton
township, about four miles northwest of Wynokie, and near
the road through the Stony Brook valley leading to West Mil-
ford. It was opened by S. D. Brown last spring. There are
three shafts on the line of the vein, all within one hundred
yards, Of these the deepest is down forty feet, the lower part
of it being on the dip of the vein, which is about forty degrees
to the southeast. The vein as here opened is about five feet
wide. This is not, however, the total thickness of the ore, as
the hanging wall of the shaft appears to be a horse of rock,
behind which there is more ore like that of the shaft. The
beds appear to be very regular and the walls well defined. The
ore contains some rock, in thin partings or layers, alternating
with the magnetite, and is therefore rather lean, but this is com-
pensated by the superior quality of the ore, owing to the very
small percentage of phosphorus and the absence of sulphur.

In the most northern opening the ore bed was found to dip
towards the northwest, and to be only about two feet thick.
The ore from it appears to be a little richer than that of the
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shaft which is now worked. The middle opening was not so
deep and scarcely did more than uncover the ore.

The attraction at this mine is moderately strong, for one
hundred and fifty yards of the line, ranging from twenty
degrees to sixty degrees positive for most of this distance. On
the western side and near the north shaft, it is negative over
quite a wide belt.

No ore has yet been removed from the bank, although from.
the openings so far made about two hundred tons have been
raiseld. It conld be carted to the Montelair Midland Railroad
at comparatively small cost, as the road from the mine to Mid-
vale station is either level or descending.

J.

Rheinsmith Farm.—This is in Pompton township, three miles
northwest of Wynokie. 8. D. Brown, of Paterson, did con-
siderable work lere in search for ore, but without finding a
workable vein of rich ore. The shaftsand drifts showed a wide
vein of ore-bearing rock with some lean ore. The long and steady
line of attraction on the farm ought to be further examined.

K.

Ward Mine.—This is a new mine on the Ringwood tract, in
West Milford township, near the State line, It is not worked.

L.

Litite York.—This locality has not been visited, About one
hundred and fifty tons of magnetic iron ore is reported to have
been mined on the farm of a Mr, Bloom, about a mile north of
Little York, in ITunterdon county.
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Broderick Mine—This is a new mine, owned and worlked by
Broderick, Conyngham and Company, in Bethlehem township,
Hunterdon county, and about one and a half miles southwest of
Valley station, on the Central Railroad. It was opened about
two years ago. The main working shaft is said to be one hun-~
dred and thirty feet deep, and from it drifts each way have
opened a wide vein of rich ore. West of this, and west of the
Harris mine shaft, the same company have sunk several trial
Pits and obtained ore.

N.

FHarris Mine.—The shafts of this mine are supposed to be in
the same vein as those of the Broderick mine. Oue of these
has fallen in ; the other is about one hundred feet decp, on the
slope. The first work done here was in 1873, since which it
has been actively worked by the present owners, Jas. A. Smith.
& Company.

The ore from these mines s shipped to Bethlehem, Pennsyl--
vania, and is made into Bessemer pig. Mr. Daggett, the Super-
intendent of the Harris mine, estimates the product of these:
two mines this year at ten thousand tons.

0.

Mine of Knight & Hartpence—On the farm of Joln P.
Wean, one mile south of Bethlehem, Hunterdon county. The
searches liere were for hematite, and consisted of four trial pits,
the deepest of which was sixty feet. The ore found was a brown
hematite, some of it earthy and some in lumps, and in one of’
the pits lay between walls of rotten gneiss, dipping about forty
degrees to the southeast. In another the ore was fiftcen feet
thick, and was covered by fifteen fect of drift, while under it
there was a partially decomposed feldspathic gneiss. No further-
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work wis done, owing to the dullness of the ore market, The
pits sunk show a considerable area of ore, and with an increas-
ing demand for it, the explorations here will be resumed.

P

Mekvan Mine—~This new mine was opened in the beginning
of the present year, It is located on McKean farm, on the road
from (‘ranberry Reservoir to Roseville, about a mile and a half
from the Reservoir, on the northwest side of the road, and about
four hundred yards back of the farm house. The opening was
made by Clarkson Bird and Son, who have sunk down upon
the vein forty feet or more, and have drifted along on the vein
for about the same distance. The vein was worked for a width
of twelve feet, at the time it was visited last spring, and one
thousand or fifteen hundred tons of ore had been taken out.
‘The attraction extends along for several hundred feet. The ore
is ecrumbling, granunlar, and near the surface is a little stained
with some decomposing mineral, possibly iron pyrites, of which
a very little was seen in the ore. A sample of the ore, carefully
averaged at the mine, was analysed with the following result:

ANATYSIS,
Magnetic iron ore, - - - - 64.306 per cent.
Oxide of manganese, - - - S0«
Sulphur, - - - - -2z o«
Phosphorons, - - - - 0300«
Titanium, - - - - - atrace.
Iime, - - - - - A5«
Magnesia, - - - - - L¥6 o«
Alumina, - - - - 3.50 ¢
Insoluble matter, - - - - 2850
00.12

The analysis shows the ore to contain forty-six and six-tenths
per cont of metallic iron. It seemed to be a promising mine
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when visited, and as the ore contains a little mangancse, and
scarcely any phosphorus, it may be presumed to be valuable for
making Bessemer iron.

Hematite Iron Ores.

Tt B
Pochuck Mine, - - - - - 88
Cedar Hill or Ten Eyck Mine, - - - 89
Beattyestown Mines, - - - - 89. a
Glerman Valley, - - - - 89
Carpentersville, - - - - - 89
Broadway, - - . . . - b
New Village, - - . . - %0c
Thatcher or Stewartsville Mine, - - - d
Shiloh, - - - - . . 89
Bird Mine, - - - - _ 89 and 119
Hamlen Mine, - - - - - e

Beattyestoun Mines,—Three companies are here at work, all
probably on one deposit of ore. The mine first opened and
which has been mentioned in the Survey Reports of 1872 and
1873, is now held by the Thomas Iron Company, although the
present excavation is north of the first liole which was dug by
Messrs. Shields & TFisher.

The new openings are southwest of the Thomas Iron Com-
pany’s mine and but a few rods from it. The adjoining prop-
erty is held by the Musconetcong Iron Company. The excava-
tion for ore made by this company is large and about forty feet
deep. The top dirt has an average thickness of nine or ten
fect. On the castern side of the opening a greyish limestone
ledge, with its strata dipping about sixty degrees toward the
southeast, was uncovered. The ore was found on each side of
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it and partially resting upon it. On the west side, Mr. Treth-
away, the mine superintendent, says he has found slate rock in
place.  The ore deposit lies, therefore, between this rock and
the magnesian limestone. The ore is mixed irregularly with
yellowish elay, with streaks of bluish-black carths, and also
with oceasional sandy layers. Large masses of ore of irreqular
shape are alxo quite common.

The ore is raised on an incline from the pit to the wash-
er. The washed ore is sent to the company’s furnace at Stan-
hope. The product of this mine, although only about two
years in operation, amounts to several thousand tons. Next to
this mine Iot on the south the Boonton Iron Company is dig-
ging =ome ore, Their operations are still, more in the way of
exploration than mining. Turther down the valley of the
Musconetcong Creek other hematite localities have been heard
of, but they have not been visited, None of them can be con-
sidered as mines, as no ore has been sent away from any of
them,

b.

Broadway.—Hematite ore is said to have been discovered on
the east side of the Pohatcong Valley, about three quarters of a
mile enst of the Broadway Railroad depot. It has not been

- visited,

C.

New Tillage.—A new hematite mine has recently been opened
west of New Village and a few rods east of the Morris Canal,
on lands of J. W. and H, Cline. The covering of earth was
found to be from three to six feet thick, In the bottom of the
small pit which was dug, there was much sandy, white clay.
This pit yiclded about four hundred tons of ore. Tt is reported
that the Bethlehem Iron Company has leased the place and
intends to open it at once.
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d.

Thatcher or Stewartsville Mine—This recently opened and
productive mine of brown hematite is about two miles northeast
of Stewartsville and necar the base of the Pohatcong ridge. It
is probably very near the boundary of the gneissic rocks of this
ridge and the magnesian limestone of the yalley, although the
nearest outcrop of this last mentioned rock formation is two
hundred yards west of the mine, while the sloping surface east
of it is full of slaty rock fragments, and the gneiss outcrop is not
seen unti! the steeper hill side is reached.  This mine was opened
in July, 1873. The single excavation for ore is at present about
two hundred feet long, seventy fect wide, and has an average
depth of <thirty feet. The top dirt is on the average ten feet
thick, and consists of sandy earth with some gravel and a few
oulders. The original surface was smooth, gently sloping to
the west, and cultivated farm land. The ore occurs in masses
of irregular form, from single lumps, sometimes weighing ten
tong, down to angular, granular fragments, mixed with the dirt.
‘Through the middle of the pit there is a sort of vein or elongated
pocket of ore, running from northeast to southwest. This ap-
pears to be made up almost entirely of large lump ore. In the
other portions of the opening the ore is irregularly mixed with
a yellowish to reddish sandy clay and ochrey earths. The pro-
portion of large lump ore to the earthy and wash ore is Jarge.
And these lumps are, in nearly every instance, filled with a coarse-
grained quartz sand, and more or less clay, in which occasionally
small fragments of siliceous hematite ore are found, These
phenomena scem to show that the iron oxide has come in a fluid
form, running through the sandy and clayey strata, in irregular
courses and often inclosing large masses of these materials within
the geode-like casing.  The thickness of this*deposit has not yet
been ascertained, as the bottom of the excavation is nearly all
ore. The top dirt is earted off and then the lump ore is taken
out, while the dirt and fine ore goes to the washer. Already
about five thousand tons of ore have been obtained, most of which
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has been used in the Bethlehem Company’s furnace, at Bethle-
hem, Pa, Tt is said to be of very superior quality, and to make
Bessemer pig iron.

e.

Hamlen Mine.~—~This is two miles from Phillipsburg, on Mr,
H. Hamlen’s farni.  The ore deposit is said to be exhausted,

Copper Ores,

The copper mine of Richard R. Field, near Warrenville,
Somerset county, and in the valley between the first and second
mountain , ranges, continues to be worked, but not with much
activity, as the works for the dressing of the ores and the ex-
traction of the metal have not yet been erected.- The mine con
sists of a single excavation, about sixty fect square and thirty
feet deep.  On the top there is five feet of drift earth, then de-
scending, ten feet of rather soft, red shale ; eight feet of a gray-
ish quartzose sandstone, with some shaly layers; two to five
feet of black ghaly rock, in which there is a little copper ore in
thin strings ; three feet of gray sandstone at the bottom. Tn
this layer there is the largest per centage of copper; its average
richness in metal is difficult to determine, a single specimen, in-
tended for an average, yiclded nine per cent. of metallic copper.
The ore is mainly a gray sulphuret, and is irregularly dissemi~
nated through the rock.  From the bottom of the opening some
cellular, altered shale was obtained, and this, together with other
changes, observed in the shale in descending, indicate that the
trap rock which underlies it is very near, The association of
trap rocks and copper-ore-bearing shales seen here is similar to
that in many other localities in the Triassic rock formation of
the state. The thickness of the ore-bearing beds here is sufti-
ciently great to be mined with ease, and it is rich enough for
the Hunt and Douglass method of extracting the metal. Works
for the extraction of the copper by this process are contem-
plated.
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If the method of extracting copper from lean ores, by chemi-
cal processes, can be successfully introduced, it will add largely
to our mineral products; for such ores arc abundant throughout
the trap and red sandstone district.

Zinc Ores.

The zine mines in Sussex county continue to yield an abund-
ance of ore. This ig worked into metallic zine, and ziuc oxide.
Of these two products the latter has usually been made in much
the largest quantity. In fact all the grades of the oxides that
can be made directly from the ore, are made in our qwn country
cheaper than they can be supplied from abroad, and they arc
made in sufficient quantity to meet the demands of our markets.
A smaller quantity of very fine quality of oxide, which ean
only be made from metallic zine, is imported. Eight thousand
five hundred tons of zinc oxide were made in the United States
last year, and one thousand five hundred tons were imported.
The manufacture is about one-quarter less this year.

The manufacture of metallic zine is incresasing from year
to year, but it has not yet reached the amount that is needed to
supply our own markets. That made from the New Jersey ores
Dy the New Jersey Zinc Company, and the Passaic Zine Com-
pany, is of better quality than any produced in Europe, and
although sold at a higher price than any other, it is so much
superior for making some varieties of brass, that it is sent abroad
for that purpose. From seven hundred to one thousand tons
of zine arc mow made annually from New Jerscy ores; six
hundred and fifty tons from Pennsylvania ores, and more than
three thousand tons from Western ores. A large amount of
the metal is still imported, but it is diminishing very rapidly,
and it is probable that our own mines will soon supply the de-
mands of all our manufacturers.

3
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Searching for New Beds of Magnetic lron Ore.

There is a very general inquiry for new locations for mines,
awl un active search for new beds of ore.  The owners of old
and established mines pursue their inquiries and scarches with
prudence and intelligence ; but a great deal of money is wasted
in uscloss or lll_]lJ(Il(‘lOllb explorations, by 1nexpeucnced and
sanguine persons, who know the value of mines, but have not
learned the difliculties of finding them. The following direc-
tions to those who are looking for iron ore deposits may be
usetul.

L. The workable beds of magnetic iron ore are all in the Asoie
rocks.—Strong local attraction is not uncommonly found in the

. trap rocks of our State, and some attempts have been made to
work them, but as vet without suceess, The ore in the trap
Is disseminated everywhere through it, but has not yet been
profitubly separated from the rock,

2. The magnetic iron ore is all found in beds which are infer-
posed between the layers of the gneiss, and are conformable to them.
It is never in veins which cut across the layers of the rock ; it
has no gangue rock of cale spar, fluor spar, quartz, or any other
mineral different from the common minerals of the adjacent
rock layers; it has no rock walls by which the ore is separated
from the adjacent rock, which at all differ from any other two
adjoining beds of rock which are separated by a seam of softer
or otherwise difterent mineral, and in many cases there is no
seam at all, but the ore adheres firmly to the rock; and there
are many instances in which it passes into rock by a gradual
diminution of magnetite in the mass. These beds of magnetite,
like the rocks ameng which they occur, are highly inclined or
almost vertical, In this respect they have an accidental resem-
blance to true veins, and this has led to their being commonly
called veins.  And, understanding that the word vein simply
means a flattened mass of ore standing on edge, the name may
be aceepted without conveying a wrong impression,
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3. -Since the layers of ore and rock stand on edge, it necessarily
Jollows that the ore must come fo the surface of the vock.—The
rock surface is usually covered with loose earth and boulders,
and of course this outerop of ore is hidden from sight. But itis
only necessary to remove the loose earth, in order to determine
whether the ore is there. Blasting out or sinking expensive
shafts in rock is not necessary, and such expense should not be
incurred in ordinhry cxplorations.

4. The direction in which the beds of ore range is the sawe
with the strike of the rock, and the extension of worked beds of
ore is frequently proved by ranging, and many successful
searches for new openings upon ore have been made iu this
way. R
5. In ordinary cases where the swiface is covered with loose
exrth i is common o search for ore with @ magnetic necdle o1
miner’s compass, and for preliminary examinations it is now the
chief reliance. In using this instrument much practice is
required ; but this joined .to good judgment gives indications of
the presence of ore which are almost infallible,  The importance
of this mode of search is so great that we may describe the
instruments, their indications, and the mode of using them, ut
some length,

Instruments—The surveyor’s compass with a horizontal needle
was the instrument first used for detecting and locating beds of
magnetic ore, and it may still be used for that purpose, but it is
unnceessarily large and heavy, and searches with it go on slowly.
Pocket compasses, or those having needles only two or three
inches long, which are without sights and so light as to be held
steady in the hand, were used very generally till within the last
five or six years, As indications of less than two or three
degrees were not noted, these instruments were sufficiently
large, and much good work was done with them. They may
still be used to advantage, but have gone into disuse mainly
because another form can be used which gives indications nigre
rapidly.

The Miner's Compass, which is the one now most generally
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1sed, has a magnetic needle balanced on a horizontal avis so that
the wneedle itself may turn up and down instead of sidewise,
as in the other form of compass.  Such a mode of suspension
constitutes it a dipping needle.  The needles used are from two
t four inches long and are hung in cireular boxes having brass
odgres and glass sides.  The needle is suspended in the middle
of the box, and the box itself is held by a ring attached to its
edwe,  The cirenlar wlge is graduated inside to degrees, and
thesze are numbered ~o that when the needle is level it points to
o, and when it dips down vertically it points to ninety degrees.
The hox must be held <o that its faces are towards the east and
west, the needle i< balaneed so as to be horizontal when in this
position, if there i~ no local attraction.® 1f the box does not
tace east and west the needle will not be horizontal even if there
7s no local attraction, ~o that eaution must always be exercised
when making observations with it,  There is a Swedish compass
#or miners which has both horizontal and vertical motions, and
"< most approved there. It has not the steadiness of our instru-
ments, however, and cannot be used with so much confidence in
its indieations.  Mesars. Wo & L. E. Gurley, of Troy, have
made for me a miner’s compass which has the two motions,
dipping perfectly and having sufficient horizontal motion to
prevent making mixtakes in holding the compass. It is mounted
in a box like the common miner’s compass, and I have no doubt
i the best that has vet been invented,

All the compasses need handling with care, they are very
delicately ~u<pended, and can easily be broken, worn or dis-
placed.  The magnetism of the needle may also be diminished
ar weakened,  If the compass is out of order, the only safe
wav is to send it to an instrument maler for repairs.

Indications.—It s well known that if a bar of iron is held
porpendicularly, it acts like a magnet; its upper end attracting
the north end or pole of the compass needle, and its lower end
the south pole. If the upper end of the bar is leaned over
towards the south about twenty-five degrees in this latitude, its
magnetic propertics are developed most powerfully, and on the

L]

NEW JERSEY GEOLOGICAL SURVEY



37

contrary if the har slants away from this position it shows it-
magnetism less strongly, and when it lies horizontal in an cast
and west direction it shows no magnetism at all.  This magnet-
ism in the iron bar, which is developed simply by its position, is
considered to be due to the influence of the carth. Magnetic
iron ore is suseeptible of being made into magnets by the influ-
ence of the earth, thesameas the iron bar.  The beds of ore are
like great flattened bars of iron which stand on end with their *
upper extremities slanting towards the southwest, and their
lower ends extending down into the earth towards the north-
east. Their upper ends which, of course, are those under the
s0il but nearest the surface, should attract the north end of the
needle, and this they always do. If the bed of ore is broken
across by an offset, or its continuity destroyed in any other way,
the lower end next this break or offset should attract the south
end of the needle, and this it always does if the break or offset
is near cnough to the surface to move the needle in any way,

Again, if a bar of iron is laid down with its ends pointing
north and south, the north end will attract the south pole of the
compass needle, and the south end of the bar will attract the
north pole. In crossing a vein of magnetic ore from the south
towards the north, the north pole of the needle is attracted dur-
ing all the first part of the passage, but just at the place of
passing off the vein the south pole of the needle is attracted ; a
short distance further all attraction ends, all of which is quite
in accordance with the experiment with the bar of iron. The
attraction which draws the north pole is often spoken of as
positive ; and that which draws the south pole as negative ; and
in writing, these attractions are expressed by the algebraic signs,

. plus and minus.

The indications from the magnetic needle, in searching for
ore as it usually occurs in our State, may be stated as follows :

An attraction which is confined to a very small spot and is
lost in passing a few feet from i, is most likely to be caused by
a boulder of ore, or particles of magnetite in the rock.

Aun attraction which continues on steadily in the dircetion of
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tlre strike of the rock for a distance of many feet or rods, indi-
ates 2 vein of ore; and if it is positive and strongest towards
the southwest, it is reasonable to conclude that the vein begins
whth the attraction there ; if' the attraction diminishes in going
northeast, and finally dies out without becoming negative, it
indicates that the vein has continued on withont break or
ending until too far off to move the compass needle, Tf, on
passingr toward the northeast, along the line of attraction, the
south pole is drawn down, it indicates the end of the vein oran
offset.  If, on continning farther still in the same direction,
positive atteaction is found, it shows that the vein is not ended ;
hat if no attraction s shown, there is no indication as to the
further continnance of the ore.

In cro~-ing veins of ore from southeast to northwest, when
the dip of the rock and ore is as usual to the southeast, positive
attraction is first observed to come on gradually, as the ore is
nearer and nearer to the surface, and the northwest edge of the
vein is indicated by the needle suddenly showing negative
attraction just at the point of passing off it. This change of
attraction will be less marked, as the depth of the vein is
greater, or as the strike is neaver north and south. The steadi-
ness and continuance of the attraction is a much better
imdication of ore, than the strength or amount of attraction is.
The ore may vary in its susceptibility to the magnetic influcnce
from impuritics in its substance ; it does vary, according to the
position in which it lies—that is, according to its dip and strike ;
and it also varies very much according to its distance beneath
the surface,

Method of Twing the Compass in Searching for Ore—lIt
is suftivient to ~uy that the first examinations are made by pass-
ing over the gronnd with the compass, in a northwest and
southeast dircetion, at Intervals of a few rods, until indications
of ore are found.  Then the ground should be examined more
carcfully T erossing the line of attraction at intervals of a few
feet, and marking the points upon which observations have been
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made, and recording the observations. In this way materials
may soon be acenmulated for staking out the line of attraction,
or for constructing n map for study and reference.

After sufficient exploration with the magnetic needle, it still
remains to prove the value of the vein by uncovering the ore,
examining its quality, measuring the size of the vein, and esti-
mating the cost of mining and marketing it. Uncovering should
first be done in trenches dug across the line of attraction, and
carried quite down to the rock.  When the ore is in this way
proved to be of value, regular wining operations may begin,

In places where there are offsets in the ore, or where it has
been subject to bends, folds or other irregularitics, so that the
miner is at fault in what direetion to proceed, explorations may
be made with the dizameond drill.

DIAMOXND DRILIL.

In the Report of the Survey for 1873 the attention of the
owners of minesand mineral lands was called to the diamond drill,
as an ezonomical and thorough means of searching for magnetic
iron ore, either in new localities or near old mines, in order
to their proper ilevelopment- and working. And the results of
its employment by J. W. Hussey, of Bloomingdale, on the
Kahart farm, were given. (Sec pp. 95-96, Geological Survey
report for 1873).  During the year the Allentown Iron Com-
pany have tested the ground near the Mount Pleasant Mine,
cast of the Baker Mine Railroad and near the Mount I’leasant
turnpike, by a boring three hundred and thirteen feet deep.
The work was done by a company from Pennsylvania. The
actual time at work was four weeks. On some single days they
bored-thirty feet, whereas, in other strata the rock was so hard
and firm that scarcely two feet were gone through in a day.
The cost of this boring was 86 per foot for the first one hundred
feet, $7 per foot for the next one hundred feet, and $8 for the
third onc hundred feet. As this boring failed to discover the

NEW JERSEY GEOLOGICAL SURVEY




40

ore, the company contemplate another put down at an angle of
seventy-five degrees from the horizontal line and across the v
strata, towards the northwest, This will test a breadth of
strata nearly equal to the length of the bore hole, and in
this respect it will be much superior to a vertical hole. For
the examination of strata, this mode has great advantages in
time and cost over shafting or tunnelling, and for testing the
character of the beds of ore or rock it is almost as satisfactory.
Its employment i contemplated at several of our iron mines
to determine the cxtent of the veins, and in this way lead to
the best method of working them. If judiciously located and
worked, 1t must furnish essential information at the least cost.

According to recent statements of work done in prospecting
for coal by Oswald J. Heinrich, engineer of Midlothian eolliery,
Virginia, the total cost, including interest, wear of machinery,
and repairs, was one dollar and forty-six cents per foot in a
Loring of nine hundred and twenty-three feet, and ninety-four
cents per foot in one seven hundred and fifteen feet decp. The
progress per hour in these was seventy-six one-hundredths of a
foot in one, and eight-tenths of a foot in the other, The rocks
penetrated were quite as hard as the gneissic and granitic rocks of
our iron ore districts, and the rate of progress and the cost of
boring ought not to vary greatly from these figures.

At present the American Diamond Drill Company, New
York, own the right to the use of the drill in this State, but on
payment of a certain royalty parties can acquire the use of it on
their own land.

Searching for Hematite Iron Qre.

The recent discovery of workable deposits of hematite in the
Musconetcong and Pohateong valleys, and the successful work-
ing of Beattystown, Stewartsville, and New Village hematite
mines, have stimulated property owners, miners, and iron manu-
facturers to a more vigorous search for this ore throughout all
the limestone valleys.  All the deposits yet found being on the
borders of the limestone, either on the side where it meets the
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gneiss rock of the mountains, or the slate rock. The mines at
Stewartsville and New Village are at the meeting of the lime-
stonc and gneiss ; those near Beattystown are at the meeting of’
the limestone and slate.

As this ore is not magnetic, a compass cannot be used in
scarching for it. Among the surface indications, the presence of
loose picees of float ore in the soil is most reliable. Fuarther
examination consists in digging or boring. The mode of dig-
ging trial pits or wells was described in the Geological Survey
Report, for 1872,  These arc sunk in the overlying earth,,
mixed clay and ore deposits, from fifteen to forty feet deep, and
having a diameter of from two and a half to three feet. A pick
and a spade, with handles about a foot long, are the only tools.
necessary in digging in so narrow a space. The hoisting of the
materials is in buckets, holding about fifty pounds of dirt cach,
and is doue by the aid of a windlass, made so light as to be
easily moved from pit to pit by a couple of men. With these
helps two men are able to do all the work.  The cost of digging
these pits, aside from the tools and heisting gear, is about
twenty-five cents per vertieal foot. And here it may be stated
that in the Lehigh Valley the contract for digging such pits or
wells, two and a"half to three feet in diamcter and up to fifty
feet in depth, ranges from fifteen to twenty-five cents per foot,.
being more expensive the greater the depth. At this apparently
low cost laborers make good wages, an expericnced mau being
able, under favorable circumstances, to go down twenty fect ina
day. Such an easy, and, comparatively, inexpensive mode of”
search, is admirably adapted to explorations for hematites,
ochres, clays, or other carthly materials where there is no solid
rock or indurated ecarth to be encountered, and is here recom-
mended to ail desirous of testing ground for such minerals. In
such searches recourse may often be had to boring instead of”
digging. This is much quicker and cheaper, and preferable in
not disturbing so much of the soil or any crop growing upon
the ground. Stony strata, or those containing cobble stone or
large boulders, cannot be readily penetrated by an auger, but
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such stony bals are not common over hematites, or, if so, they
e m=titute a thin, superficial, drift layer, and, in such cases, the
boring could be started after a pit has been sunk through this
top stratum.  Generally, the covering consists of carthy beds,
eontaining much clay, and an angar can easily be driven
through these materials,

Clays for Pottery and Fire Brick.

The white clays found about Woodbridge, Perth Amboy
and South Amboy, in Middlesex county, have long been noted
for their excellent qualities, and their adaptation to the manu-
facture of fire brick, common and fine pottery, as well as for
the minor uses in making alum, facing wall papers, &e., &e.
With the growth of our manufactures, the demand for these
clays has inereased, nntil in the value of their annual product
they stand among the foremost of our mineral productions.

It is estimated that two hundred and sixty-five thousand tons
of fire clay are dug annvally in the places mentioned above,
and sent into market for making fire brick, fine pottery, sewer-
pipe, terra-cotta ware, retorts and ecrucibles, facing for wall-
paper, alum, &e.  The prices at which it is sold vary from
RLA0 to R 3 a ton, according to its quaht), but its average
price may be safely set down at $3.50, which produces an aggre-
gate of R427,500 for the amount of annual sales of the fire-
clays,

The amount of stoneware clay dug annually in the vicinity
of South Amboy, is estimated at twenty thousand tons, It is
shipped to all parts of the United States, and supplies the ma-
terial for most of the stoneware that is used in the country.
Its price varies slightly, but an average is near $4 a ton, the
aggregate of which is 880,000 a year.

The industrics dependent on these clays are large and varied,
and are among those which supply the staple products of art.
Common pottery can he made from the poorest varicties of
elay, but for the production of the finer kinds, pure and white
clay i needed. And these fine clays near our great commercial
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and . manufacturing.centres, have an increased importance from
their location near navigable waters and the great markets of
our country. Fine earthen ware was formerly imported almost
wholly from Europe, but within the last ten ycars potteries
have been established at Trenton, which have been remarkably
successful in the quality of the wares made, and in finding a
ready market for them. There are now twelve potteries in
Trenton, which employ about one thousand men, and one thou-
sand women and boys, and turn out $1,500,000 of ware annu-
ally, The ware made is of the common white carthen, and
ironstone, and its quality is now fully equal to the best English
ware of those grades. The manufacture of such ware was very
limited at the beginning of the late civil war; it has now grown
s0 as to supply o quarter of the demand in the country, and
the market for it is still kept up, even under the present
financial distress, A few years more of like progress, and we
shall be able to fully supply the demands of our own market,
and from the peculiar advantages of New Jersey, in regard to
materials, fuel, and markets, it must become the centre of such
manufactures.

From the excellent quality, and comparatively low price of
our fire bricks, those of foreign manufacture are no longer
brought into market. TFrom five to seven million fire brick are
made annually at Woodbridge and Perth Amboy, and the ma-
terials for three or four times that number are sent from those
places and from South Amboy yearly, to be made up in the
localities where they are used.

The geological position of these deposits of clay is in the
cretaceous formation; aund they constitute the lowest member of
it in New Jersey. They are found in a belt of country which
stretehes across the State from northeast to southwest ; its north-
cast end -being on Staten Island Sound and Raritan Bay ; and
its southwest end on the Delaware in Gloucester county. On
its northwest edge it joins the red sandstone from Woodbridge
to near Trenton, where for five or six miles it borders on the
gueiss rock, and from thence to the southwestern end it follows
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along or ncar the Delaware river. Its southeastern cdge
descends beneath the clay-marls,—i. ¢, the clays containing
green-sand marl,  White elays sufficiently pure to make firc-
brick and some varieties of pottery, are found throughout the
whole length of this belt. But those of the finest quality have
been almost entirely got from the eastern end of the belt, com-
prising that part of it which lies in the break or opening
between the trap ridge which extends along the west bank of
the Hudson river and across a part of Staten Island, and that
ridge of trap which begins about six miles west of the Raritan,
and under the name of Rocky Hill, extends on for many miles
to the southwest,

The clay pits through the whole length of this belt have been
visited, ramples collected, and many analyses have already been
made.  Npeeial attention has been given to the eastern end of
the belt, from which the largest amount of clay is obtained, and
from which it is probable the largest supplies will continue to
be drawn for many years to come. A careful survey has been
made of some sixty or seventy square miles of the clay district
bordering on the Raritan, and the map is well advanced. It
still needs, however, the contour lines on it, so 1s to enable any
intelligent person to learn from it both the geographical posi-
tion of any place and its height above the sealevel, This map,
with the scctions needed to make its delineations fully under-
stood, will be ready for engraving as soon as the necessary levels
can be run and drawn on it.  And it is believed that they will
furnish a clear exhibition of the position of the various beds of
fire elay, black clay, kaolin, feldspar, sand, and stone-ware clay to
each other, and to the surface of the ground.

The studying out of these different beds has been attended
with peculiar difficulties, from the lack of those characteristie
feutures upon which geologists depend for proving the identity
of uny bed or deposit of material when found in different
plaees,  The three things by which identity can be established
are: 1, Uniformity in mineral composition. 2, Fossils of the
game kind in ditferent parts of the same bed. 3. Superposition,
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or the relation of different beds to each other. There are three
beds of fire clay so much like each other that they cannot be
distinguished by their composition. There arc ne fossils in the
white clavs ; the fossil wood in the black clays is not character-
istic of any particular bed, and the few fossil shells that have
been found were all from the same locality. And the surface
of the country is so uniform and the beds so little inclined that
only one of them has yet been opened in the same place, and of
course its relations to other beds could not be made out by see-
ing them together. Besides all this the surface is covered
irregularly with two considerable deposits of drift. The lower
of thesc deposits of drift is composed of yellow sand and gravel,
and appears to have come from the south and east; the upper
of the deposits of drift is made of sand, gravel, fragments of
red-sandstone and reddish ecarth, and has undoubtedly been
washed, or in some way seraped over from the country north
and west of it.

The first clew to the true relations of the different -beds, was
found in the observation that the numerous claypits on the slope
descending from Woodbridge towards Perth Amboy, were nearer
and nearer down towards tide water. Loughridge and Powers’
pit at Woodbridge, being fifty-three feet above tide, Hampton
Cutter’s about two-thirds of a mile southeast, only twenty feet
above tide, and W. I>. Bentow’s pits, which are five-sixths of a
mile further sontheast, being twenty feet below the level of tide
water. From these observations, it may fairly be inferred that
this bed of clay has a dip or descent towards the southeast of
about thirty-five fect per mile. Fire clay on the banks of the
Raritan, occupying about the same position to the red shale that
the Woodbridge clay does, may be presumed to belong to the
same deposit, and the straight line drawn from the one at tide
level at Woodbridge to that at tide level on the Raritan, hasa true
bearing of about south fifty-four degrees west, which may be taken
for the strike of the bed. With these approximate data, levels
have been run to all the clay, kaolin, and feldspar pits, and the

NEW JERSEY GEOLOGICAL SURVEY



46

fullowinyg Lucts regarding the several beds of the formation have
been established

L. There are three beds of fire clay, of which that opened by
Wm. B. Disun, of Woodbridge, is the lowest ; that opened
most extensively about Woodbridge, and alse on the north bank
of the Raritan, i3 the next above it ; and that opened on the south
of the Ruaritun, by E. F. Roberts, Geo. Such, Sayre & Fisher,
and others, is the third, or upper of the three beds.

2, The feldspar and kaolin belong to the same bed, and only
differ in that they have been differently exposed to the washing
and sorting action of water. This bed is between the second
and third beds of fire clay, and much nearer the latter than the
former.

3. The bed of stoneware clay is higher in the series than any
of the fire clay beds, and is only found on the south side of the
Ruritan, where it exhibits the same structural characters in
regard to dip and strike, that the others do.

1. The beds of black clay which are interposed between those
of white clay, as far as we have yet examined, are like the
adjeining beds of white clay, except that they are blackened by
fine particles of woody matter or lignite, and some of the layers.
contzin grains and lumps of iron pyrites. They burn white,
and the pyrites can be separated by washing.

5. The beds of fire sand are superficial, and probably belong
to the lower drift deposit; though there are thin layers of
extremely fine and pure quartz sand interposed between layers
in the clay beds.

6. The breaks or interruptions which are frequently found in
the continuity of the fire clay beds, have been produced by drift
agrencies, which have cut deep channels into the beds of clay,
and then filled up these channels with earth, clay, gravel and
houlders,

COMIPOSITION OF FIRE CLAYS.

The refractory part of fire clay is the compound of silicic
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acitl and alumina ; it is this whicl cnables the clay to stand
the most intense heat of furnaces without melting. The siliea
or sand, if fine and thoreoughly mixed in the clay, causes it to
shrink less under intense heat, and makes solider and stronger
brick ; it is however mere easily cut away by fluxes. The
oxide of iron, lime, magnesia, potash and soda, are all fluxes, and
so injurious to the refractory character of clay. The titanic
acid probably does not produce any injurious cffect in the clay.
The water is that which remains in the clay after it has been
dricd in the sunshine, and the best clays have the largeat per
centage of it.

1 3 B 4 ]

Alumina, 2713 40.14 3994 2811 16.33
Silicic acid, combined,  30.22 41.67 4222 29.67 17.99
Silicic acid, free, 110 121 1.22 111 1,10
Silica, quartz sand, 29.00 50 g1 27.23 5530
Peroxide of iron, 1.26 .l 41 191 119
Magnesia, 08 L 37 .29
Potash, trace. A1 AT A4 .66
Titanic acid, . 1,93 142 1.63 106 125
Water, combined, 0.63 13.59 1844 1036  5.84

Total, 100,35 99.45 100.04 100.26 99.95

A comparison of these differcnt fire clays, all of which are
in good repute, will show that there is very little difference in
the composition of the true clay, that is of the combination pro-
duced by the silicic acid and alumina, The principal variation
is in the amount of quartz sand in the different kinds used, and
which ave thought to be specially adapted to different purposes.

No. 4 is the Stourbridge clay, from the place of that name in
Ingland ; it has been long and very largely used for making
fire bricks, and the pots in which glass is melted. The bricks
made from it are solid, strong and durable, and are much liked.
No. 5 is a German clay, from Coblentz on the Rhine, it is im-

NEW JERSEY GEOLOGICAL SURVEY




48

portwl for the glass manufacturers, and \is used in making the
pots in which glass is melted, and it is preferred to any other
for its durability and strength. No. 1 is clay from the pits of
William B. Dixon, of Woodbridge. It has nearly the compo-
sition of the Stourbridge clay, and where it has been tried for
making fire-bricks and glass-pots, it has been found to possess
the same qualities of solidity, strength, and durability. No. 2
is from the pits of Powers & Loughridge, near Woodbridge, and
No. 3 is from the pits of E. F. & J. M. Roberts, South Amboy.
These clays contain less fine quartz sand than either of the others,
and they are of the quality that has given reputation to the claysof
those distriets, They are used for making fire-bricks, and for pot-
tery, The bricks are unequalled for their refractory qualities, but
are not yuite so hard or strong as those made from clay containing
more uncombined sitica or sand.  If these rich clays could be
made poorer by the addition of fine sund, such as is abundant
in the immediate vicinity, it would greatly inerease their amount
and usefulness,

STONEWARE CLAYS.

The clays found at South Amboy along the shore of Raritan
Bay and Chesquakes Creek have gained a wide reputation for
their excellenee as a material for the best quality of stoneware.
It i< the highest member of the series of plastic clay beds which
characterize the basis of our Cretaceous Formation. Where it
is unchanged, the bed is from sixteen to twenty feet thick. It
has been most extensively dug along the tide water, but it ex-
tendds Ik towards the northwest, rising with an ascent of
about thirty-five fect per mile, and there is a large area from
which it may yet be obtained.

Composition of the Stoneware Clays.

These elays contain sufficient potash to cause them to undergo
partial vitrification when burned at a very high temperature in
a’potter’s kiln,  The oxide of iron in this clay is sufficient to
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discolor the ware made from it, and so renders it unfit for fine
pottery,—but it makes a ware the body of which is nearly
equal to porcelain in its quality of not absorbing liquids of any
kind. The following analyses will show its component parts:

Anafyses.
1. 2.
Aluminz, - - - - - 21.29 21.07
Silicic acid {(combined), - - 28.65 29.11
Silicic acid (free}, - - - - 81 84
Siliea (quartz), - - - 33.14 36.75
Potash, - - - - - 1.82 1.56
Lime, - - - - - A1 A1
Magnesia, - - - - - .80 30
Peroxide of iron, - - - 1.71 1.47
Titanic acid, - - - - 101 1.15
Water (combined), - - - 6.81 7.22

100.65 09.58

No. 1. is from the clay pit of Noah Forman, of Chesquakes,
and No. 2, from that of K. R, Rose, of South Ambey. They
are fair =amples of the clay from this bed.

Fuller details in regard to the location, structure, composi-
tion, &e., of the clays, kaolin, fire-sand, and other materials of
the plastic clay series will be given with the report and map
of the clay district.

OTHER DEPOSITS OF WHITE CLAY.

At Woodmansie, on the New Jersey Southern Railroad, in
Burlington county/ near the Ocean county line, there is an
extensive deposit of white clay, which has attracted a good deal
of attention. 1t is not worked at present.

At Mt, Misery, in Burlington county, ten miles northwest of

4
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Woodraansie, white elay is found, and was used for making
fire-brick when the Mary Ann and Hanover furnaces were in
operation,

Near Williamstown, in Gloucester county, white clay las
been found. Tt is probably in the same range with those above
mentioned in Burlington county. Tt is now being used for the
manufiacture of terra cotta ware, sewer pipes, cte.

Brrnrneney Cuay,.—This bed of kaolin clay lies ina narrow
valley, one and o halt miles southwest of Bethlehem, Hunter-
don county,  The ridyges on each side are gneiss rocks, and the
bottom of the valley is also gneissic in character, bnt just here
the rocks have been so decomposed by surface agencies, that this
clay is all that i~ left of the original rock strata.  The clay was
diseovered two years ago by the owner of the property, Mer.
Willever.  Forashort time, the place was worked by a company
from LEaston, Last spring it was reopened by the preseat owuer,
S, L. Shimer, of Phillipshurg,  The clay is covered by a very
thin bed of drift carth,  Its thickness has not been ascertained,
although a shaft thirty-three feet deep has been sunk in it. Two.
trial pits, one lower down the valley, and the other several rods
wost of the mine, indicate an extensive bed.  The mining opera-
tions consist of the single shaft, and a little digging at vne side
of it. The elay is properly a kaolin, being a mixture of white
clay with a large per centage of very fine white gqnartz, and
partially decomposed teldspar.  Analyses of the crude material
show a large amount of potash, with some lime and magnesia,
and a little oxide of iron. A trial of it made by a Trenton pottery
firm, shows that it will not make porcelain ware, on account of
the dark coler from burning. It would probably make good
stoneware ; and seleeted portions when washed, would answer
well for paper-facing.  The company have erected a drying shed
in which there is a washer, and at the side there are small vats
for the reception of the clayey liquid. The sand in this clay is
remarkably fine, and that sorted out by washing, appears pure
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enough for some uses in thearts,  Only a few tons of the washed
clay have been sold, and this more for its introduction into the
market, than as a regular business.

Macoriy Cray.—This clay deposit is in Passaic Co., on the
east side of the I{anouse mountain range, about a mile north of
Macopin pond, and the sume distance cast of Daniel Cisco's
hotel. Tt was first worked about thirty-five years ago, by Moses
Kinzey, afterwards by Mr. Wooley. But during the past twenty
years nothing has been done. At present the pits are fiiled up
by the surrounding ecarth, and the bank is so fallen down that
there is no clay exposed to view. A little digging at the time
of our visit in September last, cut through some thin layers of
mottled (red and white) clay, which is apparently quite pure,
A chemical examination of samples thus obtained, gave four per
cent. of alkalies, indicating the presence of some partially
decomposed feldspar with the clay, and showing it to be nnfit
for the ordinary uscs of fire clay until it is washed.

The statements of residents in the neighborhood, and of one
man who worked in the pits, are, that the clay oceurred in layers,
or beds, nearly horizontal and not exceeding two fect in thick-
ness and separated by thin strata of fine white quartzose gravel.
The banks, as now exposed, show that over this clay there was
a quite thick covering of this quartz gravel, mixed with yellow-
ish clay, and in places with a dark red sandy clay. The clay
obtained from the pits was washed in works that stood near the
pits, and then carted to Mead’s Basin. It’s use was not learned.
This bed is very near the conglomerate outerop of the Kanouse
mountain range on the west. About four hundred feet west of
it in the hillside a pinkish red bed of shaly rock was dug for
red paint.  On the cast side of the valley the gneissic rocks crop
out. About a quarter of a mile south and near the farm house
belonging to the clay mine lot, there is an old pit, in the sides
of which a conglomerate, made up of quartz pebbles and a white
clay, crops out. It is said that some clay was dug here. Ifso
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it would appear to point to this feldspathic conglomerate rock
as the origin of this bed of clay.

To facilitate the inquirics of those seeking new deposits of
clay, &e., the following is reprinted from former reports :

Searching for Clay, Marl, etc., by Boring.

The auger is available in all borings through strata or beds
free from stone, and is, therefore, valuable in scarching for
clays, marls, glasssands, peat, hematites, ochres, &c. In
the southern Lalf of the State there are scarcely any beds
which cinnot e penetrated by the auger, aided by a chisel or
needle for Dhreaking an oceasional stone or laver of hard pan.
It bas been employed for many years in searching for clays
abont Woodbridge and Amboy, but too ofien these have heen
quite <uperficial, and often without any system. Henee the
failure 10 cet vesults of any value, .\ large area of territory
embraced within the limits of the clay and marl formations, has
never oeen touched by the auger.  Hore, then, is a wide field
for future cxplorations.  The beds of marl are remarkable for
their unifvimity in thickness, strike, dip, and other features, as
are, pu~~ibly, the beds of glass-sand and clay, while the over-
lving loum, gravel, sand, elay, &e., which are of more recent
origin, e noted for the irregularities of their layers. It is,
therefure, impossible to get any definite information respecting
the beds they cover, exeept by digging or boring.  But digging
is slow and wuite expensive.  Boring searcely disturbs the sur-
face, i~ auichly done, comparatively cheap, and affords us cor-
reet hnowledge coneerning the strata penetrated.  For this
work augers of vurious patterns are in use, Generally, an ordi-
nary threanded auger with a bit, diameter from an inch to two
and o lalf inches, is used.  This is welded on to an iron rod,
whose cross section mmay be square or circular,  This is made to
serew on i second rod, and that on another, so as to get any
desired length. These rods arc generally square, and about
three (uarters of an inch on a side, but as a rale the size of the
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rods is proportional to the dimmeter of the bit. They may also
be spliced together and fastened by a ring shoved down over
the two lapping ends. Upon a rod thus constructed a handle
is fitted so as to move up and down upon it, and to be fastened
by & wedge at any desired point. By means of this the auger
is turned, requiring, generally, two men.  When the thread is
filled the auger is drawn np and the material examined, so that
every portion of the strata penctrated can be examined at the
surface. Augers are rarely used at greater depth than forty
feet, and in nearly all cases this is sufficient to test ground, Ag
such depths, and even at twenty feet, the raising of the
auger is a difficult matter, aud then a windlass, or better, a
derrick, with a block and pulley, may be employed. Such a
length of rod also requires guides to keep it ercct, and for this
purpose shear poles set up at the mouth of the boring are
necessary.  These may be of the same length or a little less
than that of the rods. Sometimes strata of wet, running sands,
or quicksands, are met with, and this fills the boring, and the
auger makes no headway. To counteract this, tubing must be
used, Sheet iron pipes of the size of the bore ave driven down
to shut off the sand, and the boring is then resnmed inside of
the tube. Gravel or small cobble stones may be broken by a
chisel-pointed rod, and then either raised by the auger or pushed
to one side. Sometimes the bit is made convex, or spade-shaped,
at the bottom. Equipped with these tools, two men can put
down several twenty-feet holes in a day, or one (possibly more
with favoring conditions), forty-foot boring, Of course, the lo-
cation of the borings must be judicious. Side hills or sloping
ground is always to be chosen rather than summits, or ridges,
or flats.

Tn Germauy, boring is an almost universal mode of searching
for brown coal. The strata covering this are earthy, and are
such as are readily penetrated by the auger, but the thickness
of this covering often execeds 100 feet. At this, and even
greater depths, the auger is employed with success.  In Saxony,
borings having an average depth of 120 feet, cost twenty-seven
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cents per vertieal foot,  There the augers are often made with a
valve opening upwards to hold the material as it is loosened until
raised to the surface, Pod avgers, with a vertical slit, or o .
spiral ~lit, constitute another form,  To break a stone or to
push it aside, the bit i~ made double-edged, or a chisel borer or
deifl i~ Ter fall upon it. The diumeter of the bit is sometimes
as wuteh as siv inelies; and then the rods are corvespondingly large,
and the working of them reguires long levers at the surface and
increased power,

In New Jersey, depths of forty feet are in nearly all cases
~ufticient, s at greater depths the amount of top carth is too
much tn be moved, and subterranean mining' would be too ex-
pensive,  Wor this depth an auger two or two and a half inches
diameter, with five-cights inch rods, is sufficiently large. The
employment of this comparatively inexpensive mode of search-
ing is carnestly recommended to all interested in the discovery
of elavs, marls, sands, or other valuable earthy deposits.

Infusorial Earth.

A deposit of infusorial earth, at Drakeville, Morris county,
has heen brought to publie notice within the last two years, It
is on the property of the late Frederick S, Cook, and about five
hundred yards northeast of the inclined plane on the Morris
cunal, 1t that village. It has been known as a white earth or
marl, for 4 long time, and some years since was dug out and
spreact upon the soil as a manure. It had alse been observed to
posse~~ remarkable excellence for scouring silver, The estab-
lishment of & manufactory for making nitro-glyeerine and giant-
powder, at MeCainsville, near Drakeville, in which infusorial
carth, imported from Germany, was used, led to an examination
of thi~ deposit, when it was found to be the same material with
that they were bringing from Europe,

The deposit oceurs in a swale or depression of the surface, just
at the oot of the mountain.  The swale appears to be occupied
i its Towest part by a common swamp of low bushes, growing
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in wet black earth. But by digging in the black earth it is
found to be only abont a foot thick, and underneath it is the in-
fusorial earth. The extent of the black gfound is about five
hundred and forty feet in Jength by two handred fect in breadth,
and one hnndred yards farther northeast is another but much
smaller deposit. A trial pit sunk in the middle of the swale
showed a thickness of twelve inches of black earth, eight inches
of very light infusorial earth, and twelve inches or more of a
much denser infusorial carth. This lower part is said to be
three feet thick, but I only examined the upper foot of it.

An examination with the microscope slfows the infusorial
carth to be entirely made of the silicious skeletons of minute
animals {diafoms), both in the lighter and the denser portions.
When beiled in solntion of caustic soda it nearly all dissolves.
In one experiment only ten per cent. being left undissolved, and
in the other six per cent,  This was caleulated on the dry speci-
mens.  When first taken out they are very wet, and when dried
by heating them red hot they lose nearly two thirds their weight,
the loss being water. The infusorial earth is very light, fine
and white, having much the appearance of fine chalk, except
that it is lighter.  When to be used for making giant powder it
is wei up thin with water and then poured in shallow square
moulds of eight or ninc inches on each side.  In these the ma-
terial sertles and dries, after which it is burned at a high tem-
perature. The cakes or blocks thus burned are very white, and
so light they wounld float on water. And when made fine the
dust is as elastic and loose as bran.

There is likely to be a considerable demand for such earth, as
the quantity to be used for making the dynamite, or giant pow-
der, is large. Fifty tons have been taken from this deposit the
present season. Its value when dry is about one cent a pound.

There is little doubt that other deposits will be found in the
small ponds and swamps in this gneiss region, and those inlcrested
will do well to make search for it in any of the swales where
these little swamps occur. It can be casily reached by digging

[=1=Tia=1]
and when found can be distinguished from any other white carth
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by its not effervescing with acids as white marl does; by its not
becoming plastic when wet, as white clay does, and by its dis-
solving almost entirely in a strong boiling hot solution of wash-
ing soda.

The importance of this material will be appreciated when it is
stated that the manufacture of dynamite, or giant powder, at
Drakeville, has reached fifty thousand pounds a month. There
are different grades of dynamite, but some of it contains twenty-
five per cent. of infusorial ecarth.

Native Iron.

[t has been olserved by sugveyors, that the frap rocks pro-
daced a great deal of local attraction, and in spets it is known
to be so strong, as to turn the needle very far from its proper
direction. It has, however, been attributed to the presence of
magnetic oxide of iron, in the rocks. From some of the ques-
tions which have arisen in regard to meteoric iron, we were led
to examine our trap rocks, when we found that metallic or
native iron could be obtained from any of the specimens we had
from the various ridges of trap in the Red sandstone region of
New Jersey. The method of getting it was to crush the rock
to as finea powder as possible, then to pick out the magpetic
particles with a magnet, and then to test them by putting
iydrochloric acid on them, when bubbles of hydrogen ould be
liberated. The trial was made in March or April, and at first
it was supposed to be anew discovery, but though not generally
believed, the fact appears to have been observed long ago.
There is a notice in Vol. 15, Sill, Jour. (2) p. 443, that Dr.
Andrews had discovered metallie iron in the basalt from the
Giant’s Causeway, and from Slievemish, The notice is written
in 1853, with an account of his method of detecting it.  After
pulverizing the rock and separating with a magnet the grains
that were attracted by it, he subjected these grains, which were
mostly magnetic iron, to the action of an acid solution of sul-
phate of copper in the field of a microsecope. This salt produces
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no change with the oxide, but if a trace of pure iron be present
the copper is deposited. In his trials there were occasional
deposits of copper in erystalline bunches; the largest of which
obtained was little more than one fiftieth of aninch in diameter.
Some trials made in the laboratory of the Geological Survey,
by Prof. Van Dyck, showed that the Bergen Hill trap containg
much more metallic iron than Dr. Andrews appears to have
found in the Irish rocks. Prof. Van Dyck removed the
ferruginous grains from the powdered rock by means of a
magnet, and then flooded the selected matter with a solation of
sulphate of copper under the microscope. The particles of
metallic iron precipitated the copper in crystals of a dendritic
form of arrangement. At the meeting of the American Associa-
tion for the Advancement of Science, at Hartford, in August of
this year, the occurrence of metalliciron in rocks, was mentioned
as having been proved by several observers.

The amount of iron in the specimens of trap which have been
examined is very small, only a fraction of one per cent. and it is
not of any value at present; but the fact of its existence is of
some interest, for it has been generally assumed that all the
masses of native iron which have been found, were of meteoric
origin. Some masses of iron weighing several hundred pounds,
have been found lying on igneous rocks in Greenland, and native
iron in sufficient quantity for use by blacksmiths has been found
among the earth and rocks in Liberia, and has been known for
years past. The facts thus recently obtained, may make it
important to re-examine the whole question as to the origin of
native iron.

Miscellaneous Examinations made in the Survey
Laboratory.

1. An iron ore, said to have been found two miles from
Danville, and three-fourths of a mile southwest of the Kish-
paugh mine. Sent by C. H. Albertson, who says: “ We dug
about fourteen feet through clay (shaft seven feet square) before
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we struck the ore. Tt is six and one-half feet thick on one side,
seven and one-halt feet thick on the other side of the shaft, 1t
lies on & rock, pitehing southeast at an angle of about twenty
dvgrees, There i interspersed through it some hard iron ore.”

Analysis.
Per oxid of iron, - - - 73.61
Per oxid ot manganese - - - 5.20
[nzoluble matter, - - - 10.40
Wuater, - - - - - 8.00

99,21

Thiz speeimen contains searcely a trace of cither phosphorus
or sulphur, and has in it 55.6 per cent. of metallic iron and
3.3 per cent. metallic manganese.  The deseription is more like
that of an overflow of ore from a vein higher up the hill than
that of a regular vein. If such ore can be produced in quantity,
it will find 2 ready market at the steel works, for it is of the
best quality.

2. A beautiful specimen of granular iron ore, resembling
niznetite, was sent from Bloomsbury, in Warren county, 1t
wis not - magmetie, but on crushing it yielded a red powder,
showing it to be per oxid of iron—an ore that is very highly
esteemed, Tt contained sixty per cent of iron; Mr. G. E.
Vliet, of Bloomsbury, sent it to the laboratory. It was said to
be part of” a boulder of ore.

3. Two orthree specimens of tituniferous iron ore have been
sent to the laboratory by different persons. It is compact,
black, hard, and when erushed yields a black powder that is not
attracted by the magnet.  This is not a desirable variety of
iron ore,

4. Some beautiful specimens of red hematite iron ore have
heen sent from near Phillipsburg, Warren county.  The ore is
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excellent, but herctofore it has only been found in small quan-
titics in that vicinity.

5, Several specimens of good vellow hematite have been ex-
amined, but they have already been referred to in their proper
place.  One specimen from immediately under the white clay
at the Staten Island elay pits, was interesting from its location,
It contained forty-two per cent. of iron, no chromium or man-
ganese, or sulphur, and 0.17 per cent. of phosphorus. It was
said to be three feet or more in thickness. Tt probably is con-
nected in origin with the Staten Island ores, which are near the
serpentine roek.

6. .\ specimen of bog iron ore was sent by W. S, Ayres, from
Allamuchy. It was a rich specimen, containing forty-four per
cent. of metallic iron, but it also contained a considerable per
centage of phosphorus. The mining of bog ores has been but
little attended to for a number of years past, though they are
to be found in almoest every county of the State. They were
formerly the main dependence of many blast furnaces in south-
ern New Jersey, but the changes in the method of working ores,
and the use of mineral coal for fuel, caused them to be discon-
tinned. Tt is reported that this ore is now being dug in the
south part of Middlesex county, for use among the mixed ores
of a blast furnace, A demand for it may again grow up as
blast furnaces are established in our vieinity,

7. An examination of the elay marl of the green sand series,
has been made in answer to an inguiry in regard to its composi-
tion and agricultural value. Lt contains two per cent. of potash,
and a trace of phosphoric acid. It cannot be called a fertilizer,
but where it can be got at small expense of labor, it may be put
on sandy suils to improve their texture, and make them more
retentive of manure.

8. A kind of calecarocons marl, consisting of broken shelis
and bluish mud, more or less sandy, has been found in various
places, a few feet above tide-level, in Cape May and Cumber-
land. A specimen from Heislerville, sent by F. F. Westcott,
of Bridgeton, contained fourteen and one-fourth per cent. of
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carbonate of lime in shells, but hardly a trace of phosphioric
acid.  The earthy matter in it was nearly all sand. Tt can be
used to advantage on lands near where it is found, but it would
not pay for long hauling.

9. Several inquiries have been made for sand for glass mak-
ing. The inquiry is difficult to answer, there being a general
opinion among these experienced in glass making that sand
from some localities melts easier than that from others. There
is an abundance of excellent sand in southern New Jersey that
is approved by glassmakers, and nearly half the window glass
made in the United States s made from it. And the great
manufactories of window glass aud common hollow-ware are
located pear the beds of this material. The Columbia Glass
Works, formerly located at Columbia, in Warren county, got
their supplies of sand from the Blue mountain, nesr their works,
and from Flanders, in Morris county, There is an abundance
of clean and fine grained sand in some of the layers of the
plastic clay series; and it has been tried for glass making, but
at present it is not in demand for that purpose. The preference
given by glassmakers to our South Jersey sand seems justified
Ly experience, though the chemical or physical difference
between this and other sand is not apparent or easily explained.

It is worthy of further investigation.

The United States Census Report, for 1870, gives the follow-
ing statistics of glass-manufacture for New Jersey

Hounea. Hands, Capltal. Anc. Products.
Hollow ware, - - 8 1627 $1,277,000 81,564,127
Window glass, - - 11 1116 1,164,500 1,241,599

Water Supply.

Another of our natural products that is coming to be of
great value, is pure and wholesome water.  When our country
was first settled, a suflicient supply of good water for family use
was obtuined from wells and springs.  But wherever the same
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location was occupied by dwellings for a long series of years,
the ground gradually became saturated with impurities from the
waste and decaying matters, and the filth which necessarily was
thrown upon the surface or deposited in pits, sinks and cess-
pools.  Especially was this the case in villages, towns and cities,
and as the supply of water for wells and springs is nothing but
that which has fallen in rain, and then soaked into the ground
and so into the wells and springs, it must carry with it the im-
purities of the soil throngh which it has strained.  Such water
may be clear, cool and sparkling, but it is impure and unwhole-
some, and it is only too common to find its use attended with
severe and even fata) sickness.  This has been experienced in
all our large towns and cities, and efforts have been made to
supply the increasing population with water from streams and
lakes, The Delaware furnishes the water-sapply of Trenton
and Camden, and will furnish an abundance for all who can
avail themselves of it. The cedar swamps of Southern New
Jersey supply Mount Holly with excellent water, and many other
of our towns are supplied from brooks and larger streams of
pure water. The portion of the State adjucent to New York
City, comprised within the counties of Kssex, Hudson and
Union, and having an area of only one hundred and fifty square
miles, or about one fiftieth part of the State, includes the cities
of Newark, Jersey City and Elizabeth, besides o large number
of towns and villages, and has a population of three hundred
thousand, whieh is one third of that of the whole State. In
these larger cities liberal and expensive provision has been made
by which Newark and Jersey City are supplied with water
taken from the Passaic, just above Newark, and Elizabeth from
Elizabeth Creck, near that city. But the densely peopled coun-
try adjoining, and the numerons manufacturing establishments
located everywhere around these cities, are making the water of
these streams more impure and disagreeable, and causing unea-
siness among those who have to use it, in regard to its quality
and influence on health.

The future of this portion of the State is most promising,
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and should the rate of growth which has gone on for forty
yaurs past continue for forty years to come, it will contain more
than a million inhabitants.  With such a prospect in view it iy
of the highest importanee to plan early for an unfailing supply
of water of’ unquestioned purity.

The mountain <treams which drain the connties of Movrris,
Puassaic and part of Bergen, and adjoining parts of Rockland
and Orange in New York, are amply safficient to meet the re-
uirements of the ease. When umited they form the Passaic
river and drain an arca of seven hundred and. fifty square
miles, ahove Little Falls, This area is high ground, much of
it is rocky, rough, thinly peopled, and a large part of it still
covered with woods,  On all of this area there is a fall of rain
which in the eourse of the year amounts to a depth of from
thirty to fitty inches; varying in different years. For water
supply it is only safe to calenlate upon the smaller depth, thirty
inche. O this quantity, from fifteen to twenty inches is ev ap-
orated from the surface and never gets into the large rivers. It
is safe and convenient to estimate the quantity of water carried
down to the streams, and ~o available for water supplies at
twelve inches or a foot in depth.  An acre of ground is for-
ty-three thousand five hundred and sixty square feet, and of
cours¢ would suvpply forty-three thousand five hundred and
sixty cubic feet, or three hundred and twenty-six thousand seven
hundred gallons & year, or nine hundred gallons a day,

The quantity of” water consumed daily by each person in a
community, Is extremely variable.  Where it las to be drawn
or puinped from wells it does not amount to more than two or
three gallons, but where it can be drawn from pipes, and is used
freely for all purposes, and where much is consumed for manu-
facturing or other branches of industry, the quantity is much
greater,  In cities like New York, which are closely built up,
and are entirely dependent on the water works, the daily con-
sumption rises as high as sixty gallons a day, while in others
which are more thinly built up, or where less water is used in
mannfactories, it fulls as low as twenty gallons for each inhabi-
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tant. Forty gallons o day is a liberal estimate of the quantity
required for each persen in a district like this, in which much
of the ground is occupied for residences only.

The nine hundred gallons daily supply from each acre is, at
this rate, sufficient for twenty-two and a half persons, and a
square mile would supply six hundred and forty times as many,
or fourteen thousand four hundred persons. The whole area,
seven hundred and fifty square miles, would, at the same rate,
supply (10,800,000) more than ten million inhabitants.

Taking the parts of this area drained by different streams:

The Ramapo drains one hundred and forty-eight square miles,
and would supply two million one hundred and thirty-one thou-
sand two hundred people.

The Ringwood drains onc hundred and four square miles, and
would supply one million four hundred and ninety-seven thou-
sand six hundred 7 ersons.

The Pequannock drains eighty-two square miles, and would
supply one million one hundred and eighty thousand people.

The water from these streams unites at Pompton, which is
one hundred and seventy-five feet above the sea level, and either
of them is sufficient to supply all the water needed for a long
time to come, There are a number of ponds and lakes which
help to store the waters of these streams, and to equalize their
flow, the largest of which is Greenwood lake, or Long Pond, at
the head of the Ringwood.

The area of the Rockaway drainage, above Boonton, is one
hundred and forty square miles, which would furnish a water
supply for two million sixteen thousand persons. The stream
at the above named place is four hundred and ninety feet above
the sea level. Lake Hopatcong, Green Poud, and other ponds
in the mountains, are reservoirs in which a large amount of”
water is stored to feed this stream and equalize its flow,

The portion of the Passaic which flows through the valley
inclosed between the Second mountain and the main Highland
range, above Little Falls, drains two hundred and seventy-six
square miles, which would supply three millions nine hundred
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and seventy-four thousand and four hundred people.  Of this
area the Whippany drains fifty-nine square miles. This stream
above Little Falls is one hundred and sixty-iwo feet above
mean tide.  The water in this district is not stored in ponds or
lakes, but is held back in the Cireat Swamp, and in the swamps
and low meadows along its conrse.

The water in thesc streams is of singular purity, coming as it
tloes from mountains which are all composed of granitic rocks.
It has been carcfully analysed within the last two years by
Prof. Henry Wurtz, and claborate reports upon it have been
made by him for the ity authorities of Jersey City and New-
ark. Ilis results show that the water is of extraordinary purity.

The whole amount of water needed for present household and
manufacturing supplies in the distriet mentioned, is not a fif-
tieth part of that which is carried off in the streams, and but a
small part of what could be saved above any present use, by a
Judicious system of storage in reservoirs.  And a supply can be
Lrought, with a head of near three hundred feet, within ten or
even eizht miles of Newark and Elizabeth.
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MINING STATISTICS.

TroN ore.—.Lanirat Mined in Various Years, in Tons.
&

Year. Too.

1790, 10,000, estimated from statement in Morse’s Geography.
1830, 20,000, estimated from statement in Gordon’s Gazeteer.
1853. 100,000, Dr. Kitehell's Report, 1855.

1860. 164,900, U. 5. Census Report, 1860.

1864, 226,000, Annual Report of Geol. Surv. of N. J., 18G4

1867, 275,067, “ “ “ « “ 1867
1871, 450,000, “ t a ot 1871
1872, 600000,  © “ “ g “ 1872
1873, 665,000, + “ “ i « 1873
1874, H25075,% « «“ “ @ « 1874

The falling off in the product of our iron mines during the
past year is owing to the depression in the gencral business of
the country. That it is not greater is due to the large amount
of ore containing manganese, and which is free cnough from
phosphorus to he used for making Bessemer steel.  The demand
for our ore< tor making steel is constantly growing, as their good
qualitics hecome Detter known.

Zixe oni—There has been mined in 1874, 13,500 tons of
zine ore, aminst 17,500 tons last year,

GREEXSAND MARL—The statistics of marl have not been col-
lected this year. They do not vary largely from those of last
year, when 134,731 tons were carried on railroads, in addition
to the amount hauled away from the pits by teams. :

Laym.—No attempt has heen made to colleet full returns of
the amount of lime hurned in the State.  The New Jersey Cen-
tral Railroad has carried 86,250 bushels in 1874, but this is
only a fraction of the whole amount.

This cmemnt i+ made up frem railroad and canal returns, received since
the etivoted smsunt of 409,000 {ony was furnizhed to Governor Parker for his
message.

b
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PUBLICATIONS OF THE GECLOGICAL SURVEY OF NEW JERSEY,

Greology of New Jersey, 899 pages large octavo, illustrated
by 108 photolithographic engravings and wood cuts, and six
mine maps ; and accompanied by a portiolio containing the fol-
lowing maps, in sheets:

1. Azoic and Paleozoic Formations, including the Iron-ove
and Limestone districts ; colored—scale, 2 miles to an inch,

2. Triassic Formation, including the Red Sandetone and
Trap-rocks of Central New Jersey; colored—seale, 2 miles to
an inch.

3. Cretaceous, Formation, including the Greensand Marl
Beds; colored—scale, 2 miles to an inch.

4. Tertiary and Recent Formations of Southern New Jersey ;
colored—scale, 2 miles to an inch.

. Map of o Group of Iron Mines in Morris county ; printed
in two colors; scale, 3 inches to 1 mile. )

6. Map of the Ringwood Iron Mines ; printed in two colors;
scale, 8 inches to 1 mile.

7. Map of the Oxford Furnace Iron-ore Veins; colored;
scale, 8 inches to 1 mile.

8. Map of the Zinc Mines, Sussex county ; colored ; scale, 8
inches to 1 mile.

Price of the book and portfolio of maps, $6.50.

Gfeology of New Jersey, as above, without portfolio of maps,
but containing a folded and colored map of the State, on a scale
of 5 miles to 1 inch. Price, $4.00.
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Single copies of either of the above maps, colored and in
sheets, 50 cents,

(Geological Map of New Jersey, on a scale of 2 miles to 1
inch ; colored and mounted on rollers. It gives the Geology of
the State the same as Maps 1, 2, 3, 4, in the portiolio, and is
cssentially these combined in one map. Size, 5% by 7% feet.
Price, $8.00 per copy.

"The prices are fixed to merely cover the priec of paper, print-
ing and binding; the expenses of the Survey and preparing
Look and engravings being paid by the State.

These publications can be had from Prof. George H. Cook,
State (leologist, New Brunswick, on remitting the price, or
through the booksellers. They are also Lkept for sale at these
prices by M. 1. Dennis & Co., of Newark, and D. Van Nos-
trand, of New York city.

Annual reports for the years 1869, 1870, 1871, 1872 and
1873 have also been printed.  These can be had by application
to the State Geologist.

'Me publications are in the following public libraries, where
they ean he consulted :

In all the State Libraries ; in some other of the large public
Jibraries in different parts of the United States, and in all the
public libraries in New Jersey and the cities of New York and
Philadelphia.  That of 1868 is also in the offices of most of the
Connty Clerks of New Jersey.
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REPORT

ON A

Survey of the Boundary Line

NEW JERSEY AND NEW YORK

GEORGE H. COOK,
State Geologist.
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T0 HIS EXCELLENCY JOEL PARKER, Governor of
the State of New Jersey, and ex-offieio President of the Board
of Managers of the State Geological Survey.

Srit:—I have the honor herewith to submit my report upon
the Survey of the Boundary or “ Partition ” line hetween New

Jersey and New York. ‘

With high respect,
Your obedient servant,

GEORGE H. COOKL,
State Geologist.

New Bruxswick, N. J,, Sept. 8, 1574,
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REPORT.

From the beginning of the Geological Survey it has been
noticed that the mile monuments,which mark the line of division
between this State and New York, are not well protected, or
fixed so as to cnsure their permanency.  Several of them were
not to be found; of these one or two were reported to have been
burned into lime. Three others were found lying on the ground
not far from the line. It is also suspected that some of those
now standing have been moved from their original locations by
land owners, for dishonest purposes. And it was known by local
surveys that the monuments were not all in a straight line.*

These particulars have been brought to the attention of the
Board of Managers in former reports of this Survey.  And in
view of the doubtful accuracy of the monuments as they now
stand, and the important questions of property as well as jurisdie-
tion, depending on the correct location of this line, & vote was
passed by your Board at its meeting in December, 1872, author-
izing the State Geologist to have the line, as the monuments now
mark it, surveyed, This Survey has been made and the results
are herewith presented.

A short account of the boundary itsclf, the questions ihich
have arisen regarding it, and the means heretofore taken to
ascertain and mark it, scems important for the proper under-
standing of this Survey.

*The late Capt. 11, L outh'ml in 1859, surveved the line across [he Ring=
wood T'ract, from the 10th e the 25th Illlll.-SlOllL, aud showed that the monu-
ments there were not set in a gtraight line.
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New Jersey was first constituted and named as a distinet col-
ony or provinee in the year 1664, when its territory was sold by
James, Duke of York, (afterwards King James Second) to Lord
Berkeley and Sir George Carteret.  In the deeds of lease and
release, dated respectively 23d and 24th of June, 1664, it is
deseribed as “That tract of land adjacent to New England,
lying west of Long Island and Manhattan Island ; and bounded
on the cast, part by the main sea, and part by Hudson’s River;
and hath upon the west, Delaware Bay or River: and extendeth
southward to the main ocean, as far as Cape May, at the mouth
of Delaware Bay ; and to the northward as far as the northern-
most brauel: of the said bay or river Delaware, which is in 41
deg. 40 min, of latitudey and crosses over, thence, in a straight
line, to Hudson's River, in 41 deg. of latitude ; which said tract
of land is hereafter to be called Nova Cusarea, or New Jersey.”
In this description, all the boundaries are natural features except
the straight line which separatesit from the State of New York.*
But differences of opinion arose very soon, in regard to the pre-
cise meaning or intent of several of the words used in the de-
seription, and at least two questions of public interest have been
involved in them,

Staten Island, thongh to the west of Long Island, and only
separated from the main land of New Jersey by a small and in-
direct channel, while the deep and dircet channel of the Hudson
is to the cast of it, and though none of the water of that river
finds its way behind the Island to the main sea, was carly claimed
as a part of New York. .And her title to it was finally confirmed
by the action of the Legislatures of the two States, and of the
U. 8. Congress in 1234,

TWm. AL Whitehead, E-q., of Newark, contributed a paper to the N. J.
Iisturical Soriety on “ The cireumstances leading to the establishment, in
1769, of the Northern Bonndary line between New Jersey and New York,”
which was reml May 19, 1539, and printed in the proceedings of the Society
for that vear, pp, 150156, Much of the material for the historical matter of
this report i« taken from Mr. Whitehead's paper, and where other fucts have
been whtainad, 1t i« his preparawry work which has pointed out the way to
secure them,
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The terminal points for the Northern Boundary were also
the subjects of controversy very svon after the first scttlements
were begun ; the proprietors of Fast and West Jersey and the
patentees of land in the adjoining parts of New York having
different views in regard to the extent of each other’s rights.
The eastern extremity of the boundary was first determined to
be at the mouth of Tappan Creek, afterwards it was claimed
that it properly began opposite the mouth of Spuyten Duyvi}
Creclk, and still other claims were presented for its location at
various points between these extremes,  The western end of the
boundary was proposed by somc to be fixed at the head of
Delaware Bay, and by various others at the mouths of the
Lehigh, the Navesink, the Popaxtun, and the Mohawk branches
of Delaware river, and at the lower end of Minisink Island.
Many attempts were made to reconcile these conflicting claims,
and to ascertain and mark the line,

Among these is the following, which is on record in the office
of the Sccretary of State of New Jersey, Book I 2 Deeds, p.
435. '

“ By His Excellency Tewis Morris, Esq., Captain General
amd Governor in Chief of His Majesty’s Provinee of New Jersey
and Territories thereon depending in America, and Viee Admi-
ral in the same, &ec.

“I do hereby certify that sometime in or about, as I belicve
the year 1685 or 1686, Coloncl Thomas Dongan then Governor
of New York with some of the gentiemen of the Council of
New York and others, met with Gawen Lawrie then Governor
of New Jersey and some of the gentlemen of the Council of New '
Jersey and others, at a place nigh which stood afterwards the
house of Col. William Merret on the west side of Hudson’s
River, where an observation was there made of the latitude, and
marked with a pen knife on a becch tree standing by a small
run or spring of water that runs down on the north side of the
place where, I think, Merret’s house afterwards stood. Some
time early in the beginning of the year 1691, I went and re-
marked the said tree, but do not remember what was the lati-
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tude that was marked thereon. They went afterwards to a
house to the southward of a place called Verdrictige Hool, and
from thence southerly to o farmer’s house to the northward of
the Tapan meadow, at the bottom of the Bay. I cannot particu-
larly remember whether observations were made at one or both
these places, but I was told they then did agree that the mouth
of Tapan Creck, should be the point of partition on Hudson’s
River between the Provinee of New York and that of New
Jersey. Lewis Morris,

“ Be it remembered that on the 28th of February 1744-"5
before Robert Hunter Morris, Esq. Chief Justice of New Jersey,
His Exeellency Lewis Morris, Fsq, aforesaid, acknowledged the
preceding certificate to be his act and deed,

Ropert H. Moris.”

Though no record of the fact is known, the latitude of 41
deg. 40 min. on the Delaware niust have been found at this
time for the division line between the I’rovinces of East and
West Jersey, which depended on the location of this point, wus
run by Geo, Keith in 1687,

Nothing satisfactory to the partics interested was however
accomplished as appears by the following Act passed in 1718.*

“An Act for running and ascertaining the division line be-
twixt this Provinee and the Provinee of New York,

“8re. 1. Whereas, many disputes and controversies have of
late happened betwixt the proprictors and owners of land in this
Province of New Jersey, and the owners of land in the Prov-
ince of New York, which liec near to or adjoining upon the
division line, as well as between the officers of the government,
and a number of lawless men there, who clude the laws of both
Provinees, and pay taxes and obedience to neither, pretending
to be situate in each of them, to serve their evil purpose of dis-
obedience to the lawful commands and demands of the officers
of the government. To prevent which for the future, and in

= Laws of New Jer-ey, 1718, Neville, chap. 27, p. 77.
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order that such of the inhabitants of this colony whose estates
or habitations are adjacent to or border on the said Partition
line, may peaceably and without molestation, enjoy the fruits of
their labor, and the government may not be defrauded of the
public taxes that arve or may arise and become due from the said
ibhabitants, by their pretending that they no not dwell within
this colony :

«Sge. 2. Be it enncted, by the Governor, Council and Gener-
al Assembly, and it is hereby enacted and declared by the au-
thority of the same, that there shall be two or more commissioners,
with the Surveyor General appointed by His Excellency, the
Governor of this Provinee, or the Governor or Commander-in-
Ghief of this Province, for the time being, by and with the
consent of the Council who shall be empowered by a commission
under the great seal of this Provinee, to join with such commis-
sioners and surveyors as shall be appointed and commissionated
as aforesaid, shall on the part and behalf of this Provinee of
New Jersey, run, survey, agree on, and ascertain the said line-
Jimits and boundaries betwixt this Province of New Jersey, and
the said Province of New York, according to the true limits
thercof us near as can conveniently be done.

“Spe. 3. And be it further enacted, by the authority afore-
said, that when such commissioners us shall be appointed, by
His Excellency the Governor, or the Governor or Commander-
in-Chief for the time being, by and with the advice and consent
of the Council, with the Surveyor General of this Province
have joined with such commissioners and surveyors as shall be
appointed for and on behalf of the Provinee of New York, and
have ascertained, run, and agreed on the line of partition or
division betwixt this Province and the Province of New York,
they shall make return of the same, under their hands and seals,
to His Exccllency the Governor, or the Governor or Comman-
der-in-Chief of this Province for ihe time being, which return
shall be filed and recorded in the Sceretary’s office of this
Province, which said line of division or partition betwixt this
Provinee and the Provinee of New York, being ascertained,
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run, and agreed on, and recorded as aforesaid, shall forever after
be deemed, taken, be, remain and continue the partition line,
limit and boundary betwist this Province and the Province of
New York; and all bodies politic and corporate, and all other
persons whatsoever within this Provinee, or claiming any right
or property therein, shall be concluded by the saie; any law,
LI, custom, or pretence to the contrary in anywise notwith-
~tanding,
Confirmed May 20th, 1719.”

A corresponding act was passed by the Legislature of New
York,—and under these acts :——Robert Walters, of the City
and Province of New York; Isaac Hicks, of Queens county
and Province of New York; Allane Jarrat, of the City and
Provinee of New York, and Surveyor for and in behalf of said
P’rovinee ; John Johuson and George Willocks, of the Eastern
Division of the Province of New Jersey; James Alexander,
Surveyor General of the Eastern and Western Divisions of said
Province, and Joseph Kirkbride and John Reading, of the
Western Division of New Jersey, were appointed commissioners,

They were to “determine which of the streams is the north-
ernmost branch of the river Delaware—and to find ont that
place of the said northernmost branch of Delaware river that
fies in latitude 41 deg. 40 min., which is the north partition point
of New York and New Jerscy,”

They located the point at Cochecton, on the east bank of the
Delaware, 33 chains north of the middle of the mouth of Sta-
tion Brook, and their report, which is dated July 25th, 1719,
and signed by all the commissioners, is recorded in the office of
the Secretary of State at Trenton, Book 1) 2 of Deeds, p. 280,
&e., and their map i in Book (¢ 2 of Deeds.

Latitude 41 degrees on the Hudson’s River was also deter-
mined, and the line joining the two points was traced through ;
but the report wpon them is said not to have been signed by the
New York commissioners,

From this time onwards no progress was made in settling the
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questions in controversy, until 1764, when the following act was
passed.*

“An Act for submitting the property of lands which are held
or claimed by any of His Majesty’s subjects as lying within this
colony and are affected by the controversy about the boundary
or partition line between this colony and the colony of New
York, to such a method of decision as His Most Gracious
Majesty shall think proper by His Royal commission or other-
wige, to appoint.

“ Whereas, the Boundary or Partition line between this colony
and the neighboring colony of New York, has not hitherte been
duly ascertained, and by reason of the unsettled state of the limits
of the two colonies, not only the extent of their respective juris-
dictions remain uncertain, and the due and regular administration
of government in both colonies is by that means greatly impeded ;
but also frequent and dangerous riots have been oceasioned and
are still likely to arrive between the borderers, as well coneern-
ing the extent of the respeetive jurisdictions as the property of
the soil, to the great disturbance of the public peace, and the
manifest discourngement of His Majesty’s good subjects in the
settlement and improvement of that part of the country; and.
whereas the Governor, the Council and the General Assembly
of the Province of New York, did at their session held A, D.
1762, pass a law entitled an ‘Act for submitting the property
of lands which are held or claimed by any of His Mujesty’s sub-
Jects as lying within this colony, and are affected by the contro-
versy about the boundary or partition line between this colony
and the colony of New Jersey to such a method of decision as.
His Maost Gracious Majesty shall think proper by His Royal
commission or otherwise to appoint, and for defraying the
expenses to acerue on the part of this colony on the final settle-
ment of the said line;” wherein full and adequate provisions are
made on the part of that Province for the purpose of scitling
and adjusting the said partition line and putting an end to a

*Laws of New Jersey, 1764—Allinson, chap. 395, p, 263,
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controversy dangerous to the peace of both colonies ; and whereas
the property of all the lands within this colony are held or
claimed by some or other of His Majesty’s subjects, in conse-
quence of divers grants and mesne convevances from and under
His Royal Highness James, Duke of York, (afterwards King
James the Second) the original proprietor thereof. To the
intent therefore, that the salutary work so wall begun on the
part of the colony of New York, might have a happy issue, the
legislature of this colony did, at their session in June last, pass
a law entitled “ An act for submitting the property of lands
which are held or claimed by any of s Majesty’s subjects as
Iving within this colony and are affected by the controversy
about the boundary or partition line between this colony and the
colony of New York, to such a method of decision as His Most
Gracious Majesty shall think proper, by His royal commission,
or otherwi~e to appoint; but there arising some difficulties at
the Plantation oftice about one of the agents therein appointed,
and another of them being since deceased, it is thought most
expedient to annul the said law, and by a new one to appoint
other agents; which said law and every part thereof is hercby
declared null and void to all intents and purposes: but that the
said controversy, as far as it concerns the lands held and claimed
by any of His Majesty’s subjects as lying and being within this
colony, may, together with the boundary or partition line be-
tween the two colonies, be finally settled and determined.

Sees 1, Be it enacted by the Governor, Council and General
Assembly, and it is hereby enacted by the authority of the same,
that all and singular the messuages, lands, tenements, and here-
ditaments, and all right, title, interest and property, in and to
the same which are held or elaimed by any of His Majesty’s
subjects, as lving and being within this colony, and are, can,
shall or may be in anywise affected by the said controversy con-
cerning the boundary or partition line between this colony and
the colony of New York, are hereby fully and absolutely, to all
intents, constructions and purposes in the law whatsoever, sub-
mitted and made subject to the same method of decision as His
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Most Gracious Majesty shall ithink proper by His Royal Com-
mission or otherwise to institute and appoint for the final settle-
ment and determination of the boundary or partition line be-
tween the said two colonies; and all and every determination
and determinations, to be made by any persons whatsoever by
authority derived from His Most Gracious Majesty, by His
Royal Commission or otherwise, that shall in anywise coneern
the said line, or the controversy that has heretofore subsisted
relating to the same, and whereby the right, title, interest and
property of the said messuages, lands, tenements, and heredita-
ments so held and claimed as aforesaid, as lying and being
within this colony, or any part or parcel thercof, shall be in-
tended to be bound and determined shall fully, completely and
absolutely bind and forever determine the right, title, interest,
and property of the said messuages, lands, tenements, and here-
ditaments to all interests, constructions and purposes in the law
whatsoever ; any law, usage, or custom to the contrary thereof
in any wise notwithstanding.

SEC. 2. And to the end that suflicient provision may be made
on the part of this eolony, for the payment of the one equal half
part of the joint expense to accrue on the final settlement of the
said controversy and the boundary line between the said colo-
nies ; and also for paying of the particular expenses that shall
or may accrue on the part of this colony in prosecuting the said
controversy to a final settlement. Be it enacted by the anthority
aforesaid, that John Stevens, James Parker, Henry Cuyler
Junior, William Donaldson, and Walter Rutherford, Esquires,
or the majority of them, or the majority of the survivors of them,
are hereby nominated and appointed agents, to manage the said.
controversy on the part and behalf of this colony ; and also that
the said agents or the major part of them, and the major part of
the survivors of them, shall and are hereby authorized to pay,
lay out, and expend from time to time, from and out of the
public moneys in the treasury of this eolony, all such sum and
sums of mouncy as shall from time to time be necessary to defray

as well the one-half of the said joint cxpense, as the particular- *
6
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expenses aforesaid ; which sum and sums of money shall from
time to time, on application of the said agents, or the major part
of them, or the major part of the survivors of them, as occasion
shall require, be drawn out of the said treasury by warrant or
warrants of Iis said Excellency, or the Commander-in-Chief of
this colony for the time being, by and with the advice of His
Majesty’s Couneil in favar of the said agents, or the major part
of them, or the major part of the survivors of them, and also
that the said agents and the survivors of them shall from time
account from time to time upon oath for and concerning the
execution of the trust hereby reposed in them to His said Excel-
leney or the Commander-in-Chief for the time being, His Ma-
jesty’s Council or the General Assembly of this colony when by
them, or any of them, they shall be thereunto required.
Passed February 23d, 1764,

N. J. Laws, 1764, Allinson, p. 265, chap. 397.

An act for subjecting the estates of the general proprictors of
the Eastern Division of this colony to the indemnification of this
Provinee from any expense in running the line between New
Jersey and New York.

Whereas, by an act of the General Assembly of the Province
of New Jersey, passed in the 4th year of His present Majesty
King George Third, entitled An Act for submitting the prop-
erty of lands which are held or claimed by any of His Majesty’s
subjects, as lying within this colony and are affected by the con-
troversy about the Boundary or Dartition line between this
colony and the colony of New York, to such a method of decis-
ion as His Most Gracious Majesty shall think proper by His
Royal Commission or otherwise to appoint, wherein among
other things it is enacted that John Stevens, Jumes Parker,
Henry Cuyler, Junior, William Donaldson, and Walter Ruth-
erford, Esquires, or the majority of them, or the majority of the
survivors of them, are pominated and appointed agents to
manage the said controversy on the part and bebalf of this
eolony, and also that the said agents or the majority of them, or
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the major part of the survivors of them, are thereby authorized
to pay, lay out and cxpend from time to time, from and out of
the public moneys in the treasury of this colony, all such sums
of money as shall from time to time be necessary to defray as
well the one-half of the said joint expense as the particular ex-
penses thereof, which sums of money shall frem time to time,
upon application of the said agents or the major part of them,
as occasion shall require, be drawn out of said treasury by the
warrant or warrants of Fis Excellency the Governor, or Com-
mander-in-Chief of the colony for the time being; but the
Legislature having received assurances from the gencral propri-
ctors of the Eastern Division, that the Province should be
indemnified of all demands for the purposes aforesaid :

SEC. 1. Be it thercfore enacted, by the Governor, Council
and General Assembly, and it is hereby enacted-by the anthor-
ity of the same, that all and singular the lands, tenements, here-
ditaments and other estates of the said John Stevens, James
Parker, Henry Cuyler, Junior, William Donaklson, and Walter
Rutherford, Esquires, and all others who are gencral proprie-
tors of the Eastern Division of New Jersey, and of each and
every of them, jointly and severally, and be subjected and made
liable to indemwify and save harmless this colony of New Jersey
of and from any money being demanded or drawn out of the
treasury of this Province by virtue of any power granted in
the before recited Act of General Assembly.

Passed February 23d, 1764,

In accordance with this act a Commission was issued under
the privy seal, dated October 7th, 1767.¥ The following gen-
tlemen were named in the writ: Charles Stewart, John Temple,
and Peter Randolph, Surveyors-General of the Customs for the
District of Quebec and of the Northern and Southern Districts
of America respectively. Andrew Elliot, Receiver General of
the Quit Rents in the Province of New York ; Chambers Rus-

* C. 2 Commission, p. 331, &c., July 25th, 1768.

’,
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sell, Judge of the Court of Vice Admiralty for the Province of
Massachusetts; William Allen, Chief Justice of Peunsylvania;
Samuel HHolland and William DeBrahm, Surveyors General of
lands for the Northern and Southern Districts of America ; An-
drew Oliver, Sceretary of the Province of Massachusetts ; Charles
Morris, Surveyor of lands and onc of the Council of Nova
Scotia s Peyton Randolph, Attorney General and one of the
Council of Virginia: Benjamin Franklin of the Provinee of
Pennsylvania, and Jared Ingersoll of the colony of Counecticut.
John Jay was their Secretary, The Commissioners met in the
ruom of the Chamber of Commerce in New York, on the 18th
of June, 1769, and continued their sessions until the 7th day of
October, when their decision was rendered.

The agents of the Provinces, assisted by able counsel, pre-
cented their respect've cases, testimony, surveys, maps, and
argument-, fully and at great length, and it would seem that
cvery cffort was made to get a perfect understanding and just
conclusion in the case.  The decision was as follows:

“ At 2 meeting of the Commissioners appointed by His Most
(iracious Majeety’s Commission to settle the Boundary line be-
tween the colonies of New York and New Jersey, held at thie
Long Room, ealled the Chamber of Commered; in the City of
New York, the Tth day of October, 176

PREXENT :
C'HARLE: Srewant, Esq., President.
Axprew ELnior, ¢

saaerl HoLaxp, ¢
Aaperwy OLIVER, «
Cnaners Morps, ¥
Janup INcErsOLL,

“The Agents on the part of both Coloies, having offered to
the Court all that they thought necessary or proper in Support
of their respective Claitas, and the Court having considered the
Same, No find,

“ That King Charles the Second by his Letters patent bear-
ing date the twelfth day ot Mareh, 1664, did Grant and Convey
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to his Brother the Duke of York, All that Tract of Conntry
and Territory now called the Colonies of New York and New
Jersey ; and that The said Duke of York afterwards by his
Deed of Tiease and Relense bearing date the 23d and 24th Days
of June, 1664, did Grant and Convey to Lord Berkley of Strat-
ton and Sir George Carteret, that part of the Aforesaid Tract of
Land Called New Jersey. The Northern Bounds of which in
said Deed are described to be ‘to the Northward as far as the
Northernmost Branch of the said Bay or River Delaware which
isin 41 deg, 40 min. of Latitude and Crosseth thence in a
Straight Line to Hudson’s River in 41 deg. of Latitude.’

“We further find among the many Exhibits a Certain Map
compiled by Nicholas John Vischer, and published not long
hefore the aforesaid Grant from the Duke of York, which we
have reason to believe was Estcemed the most Correct Map of
that Country at the time of the said Girant, on which Map is
Laid down a Fork or Branching of the River then Called Zuydt
River or South River now Delaware River, in the Latitude of
41 deg. and 40 min,, which Branch we Cannot doubt was the
Branch in the Deed from the Duke of York Called the North-
ernmost Branch of the said River, and which in the Deed is said
to lve in the Latitude of 41 deg. and 40 min. And from a
Careful Comparison of the several Parts and Places Taid down
on the said Map, some of which, more Especially towards the
Sea Coast and on the Hudson’s River we have reason to believe
were at the time well known. The Distance of the said Branch
from the Sea Shore on the South, and the Relative situation of
the same with regard to other places and the lines of Latitude
as they appear to be laid down on the said Map at that and
other places in the Inland Country: We are of opinion that the
said Branch so laid down on the said Map, is the Fork or
Branch formed by the Junction of the Stream or Water Called
the Mahackamack, with the River Called Delaware or Fishkill,
and that the same is the Branch Intended and referred to in the
before mentioned Deed from the Duke of York, as the Northern
Station at the River Delaware, which Fork or Branch we find
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Ly an observation taken Dby the surveyors appointed by the
Court, to be in the Latitude of 41 deg. 21 min. and 37 seconds.*

“We are further of opinion that the Northern Station at
Hudson's River, being Ly the words of the said Deed from the
Duke of York, Expresly limited to the Latitude of 41 deg.
hiould be fixed in that Latitude, which Latitude we have causerd
to be taken in the best manner by the Survevors appointed by
the Court, and whiel falls at a Rock on the West side of Hud-
son's River marked by the said Surveyors, being 79 Chains and
97 Links to the Southward on a Meridian from Sneydon’s
House, formerly Corbet’s.

“Jt is Therefore the final Determination of the Court That
the Boundary or Partition Linc between the said Colonics of
New York and New Jersey, be a direct and straight Line from
the said Fork at the Mouth of the River Mahackamaek, in the
Latitude of forty-one deg. twenty-one min, and thirty-seven scc.
to Hud-on's River at the said Rock, in the Latitude of forty-one
degrees as above deseribed.

(Signed) Cuarnes SrEWART,
Axnrrw ELnior,
Axprew QLIVER,
Jarep Ixcersonn.”

¢ Samucel Holland and Charles Morris, Esquires, two of the
members of the Court not Concurring in a part of the foregoing
determination, viz., That part respecting the Station at Hudson’s
River, desived to have their Reasons for such their Dissent
entered on the Minutes of our Proccedings, which was allowed,
and they are as follows:

«The Northern Boundary of the Province of New Jersey, is
{he matter Submitted to our Consideration and to Ascertain the
Extremitics of the Partition Line upon Hudson’s and Delaware

Divers.

The A-tronomical observations and computations for determining the
Ls+liades here given, are said to have been made by David Rittenhouse, of
Philadelphis, ot that time ene of the ablest Astrenomera in Ameriea,
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“In doing this We are to proceed upon Principles of Justice
and Equity, having respect to the Proofs. This we apprehend
to be [the] Language and Intent of [our] Commission and It is
neeessary It should be so because the Country was but little
known at the Time The Grants to the Duke of York were made,
and We must of necessity have recourse to the ancient Maps
which were in being at Time of making these Grants,

“It is difficult to ascertain with precision what Tands passed
to the Duke of York by his Grant, Either from the Express
Words of the Grant or by any Maps of the Country that appear
to us to have been then extant. Nor is it probable that the
Dulke or his Grantees were better Informed when He Conveyed
New Jersey to Berkley and Carteret; the best Lights We have
on this Matter are the Maps of Vischer.

“I'he words relative to the Latitude in the Grants to Berkley
amd Curteret, are words of Deseription concerning the Northern-
most Branch of Delaware, and We do not find upon Inquiry
any Branch in the Latitude mentioned. A Branch nevertheless
Secms to be Intended. The Branch nigh to that Tatitude is
Mahackamack and which, from a view of this Ancient Map we
are Induced to believe was the North Partition point intended
by the Partits, and think in Justice and Equitv ought to be so
determined, becanse a Line from HMudson’s River to the Branch
at Easton, claimed on the part of New York, or to that of the
Poughpaxtonk and Mohawk Branches claimed by New Jersey,
would Iivolve many of his Majesty’s subjects in Absolute Ruin
who hold respectively under Each (Government.

“It is therefore upon this principle The Point on Hudson's
River we apprehend ought also to be fixed, for as It appears by
Vischer’s Map that the Latitude of forty-one on Hudson’s River,
which Map We apprehend was the Guide and direction to the
Duke in forming his CGrants to Berkley and Carteret. This
Mup, ascertains the Latitude of forty-one on the upper part of
the Manhattan’s Islands.

“ If the Country therefore was vacant we should not Hesitate
in Declaring that the Latitude of forty-one as laid down in the
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Ancient Maps would in Equity be the Station on Hudson’s
River, and more Especially because We have had abundant
Experience in our own Departments to Observe that the Ancient
Geographers find their Latitudes in these parts of the Continent
Several Miles more Southerly than they are found to be by more
modern Obscrvations. In Tenderness therefore to the New
Jersey Settlers, We are Inclined to a more Northern Station and
in settling the place where, Consider that before the Contested
Territory was planted a Place duc West of Frederick Phillips
Mills gained the Reputation as the Station Point npon Hudson’s
River, and a Line from this Station which appears to be
Anciently fixed by the Governments concerned will be the Least
detrimental to the Settlers, and one more Northerly will Com-
prehend many Farms in a populous Neighborhood held under
New York by Ancient Patents. We Cannot help being of
Opinion That a Line thence to the Mahackamack Branch will
be the most Just and Equitable of any We can fix upon agree-
able to the design of the Royal Commission which We imagine
will be most Conformable to His Majesty’s Grfxcmus Intentions
to His Subjects in hoth Provinces.
(Signed) SaMUEL HoOLLAXND,
CmarLrs’ Morris.”

This decision did not satisfy ecither of the parties and strenuous
efforts were made to appeal from it, but these met such discoun-
tenance in England, that the agents of the two Provinces finally
agreed to accept it as appears from the following extract from
the Proprictor’s Minutes vol. B, p. 91.

“ At a Couneil of Proprictors of the Eastern Division of New
Jersey, held at Perth Amboy, Sept. 14th, 1770,

“The agents for managing the controversy on the boundary
line between this ¢olony and the Colony of New York, deliv-
ered in a report in the following words :

“¢The agents for managing the controversy of settling the
division line, with the colony of New York, Do Report that
immediately after the last stated meeting Messrs. Stevens,
Cuyler and Rutherfurd met the agents of New York and signed
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the agreement, a copy of which had been laid before the Board
with the only alterations respecting the mauner of applying for
the acts of the Legislature, and inserting the names of Messrs
Stevens, Parker and Rutherfurd as the persons who were to
attend the running of the line on the part of New Jersey, and
Messrs Wickham and De Noyelles on the part of New York.

“That in consequence thereof the 22nd of May last Messrs
Stevens and Parker with Anthony Dennis their Surveyor, met
Messrs Wickbham and De Noyelles with James Clinton their
Surveyor at Orangetown, where many of the adjacent inhabi-
tants were assembled and were utterly averse to having the pro-
posed line run, but on the contrary with many threats declared
they were determined to prevent it, on which being. apprehen-
sive they might be obstrueted if they begun on Hudson’s River
and Mr. De Noyelles declaring if they were he would proceed
no further, they all agreed to begin on the Station Mahacka-
mack hoping the people opposing would be better informed on
their return.  Accordingly they set out but from the badness of
the weather did not begin before the 25th in the evening when
they set oft from the Station aforesaid and procecded on a course
S. 53 deg. 15 min. E. from day to day to the Tth of June when
they were stopped o few chains across Saddle River by at least
50 men. They then concluded to set over to the line run and
measured last summer by Clinton and Dennis, from Phillips’
Mill to Minisink Island, which was done. They afterwards
crossed Hudson’s River and being shown the latitudetof 41 deg.
observed last smmmer, they finished the traverse from thence to
the Mills, and returned to Garret Hoppen’s to protract their
work. On the 14th, Mr. Wm. Bayard, met them at Orange-
town and the inhabitans at last agreed that the line should be
be run, on which the Surveyors began where they left oft and
fell about seventy links southward of the marked rock at the
latitude of 41 degrecs.

« Accordingly on the 20th they set oft’ from the said rock on
a course N. 54 deg. 35 min. W. and continued running the same
to the day of July when they finished at Mahackamack,
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and fell four chains and fifty links southwards of the Station,
and as a mark is set upat every mile, offsetts can be easily made
to the true line. The Surveyors in company with Messrs
Rutherfurd and Wickham then went to Goshen where thev
finished two maps of their worl, signed by them both, one of
which is now laid before the Board. And further report that
during the running of said line they had frequent meetings with
the inhabitants near the same and took an account under what
government and by what title they held their possessions, and
that the New Jersey agents have the accounts of the possessions
under New Jersey to the northwards of the line, and the New
York agents have the account of the New York possessions to
the southward of said line. They now beg leave to observe to .
the board that as by agreement application is to be made to the
Legislatare for a law in conformity to the same and as the
assembly s now called to meet at this place the 26th instant
they request the opinion of the hoard in what manner further
to proceed.’

“ Which (report) being considered is approved and the board
is of opinion that advertisement be immediately inserted in the
Newspapers and set up in the most publie places on the line in
the counties of Bergen and Sussex, of the intended application
to the General Assembly for obtaining an act to confirm said
agreement and Lord Stirling is requested to prepare a draft of a
petition to the Assembly for that purpose. It is recommended
to the above agents to meet the agents on the part of New York
to confer with them, that their aetions may be similar in their
application for the like law.”

The law was prepared, passed, and approved, as appears from
the following, whicl is on file in the Secretary’s office at Trenton ;

“ At the Covrt of St Jumes, the 1st day of September, 1773.*
PRESENT.
“The Kings Most Excellent Majesty, Arch Bishop Canter-
bury, Earl of Pomfret, Ilans Stanley, Fsq., Lord Chamberlain,

FBoch OB Comniiaal ms, 11,
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Viscount Barrington, Richard Righy, Esq., Earl of Rochford,
Lord North, Sir John Goodricke.

“ W hereas 'the Governor of his Mujesty’s Colony of New
Jersey with the Council and Assembly of the said Colony did
in September 1772, pass an Act which hath been transmitted in
the words following, viz:

«¢ An Act for establishing the boundary or partition Line
between the Colonics of New York and Nova Cusaiea or New
Jersey, and for confirming the titles and possessions ;

¢ Whereas the Boundary or Partition line between the Colo-
nies of New York and Nova Cwsarea or New Jersey from the
Station of Hudson’s River to the Station on Delaware River
not being duly ascertained and the extent of their respective
jurisdictions remaining uncertain and the due and regular ad-
ininistrations of government in both Colonies being by that
means greatly obstructed the respective Legislatures of both the
said Colonies did by acts for that purpose passed concur in sub-
mitting the title and property of the lands aflected by the said
boundary or partition line, in both Colonies to such a method
of decision as his most gracious Majesty should think proper by
his royal commission or otherwise to institute and appeint, of
which acts his majesty was pleased to declare his approbation
and by his royal commission under the great scal of Great
Britain bearing date the seventh day of October in the seventh
year of his reign did anthorize and appoint certain persons
therein named or any five of them to be his majesty’s Commis-
sioners for ascertaining, settling and determining the boundary
aforesaid between the said Colonics, and Whereas, a suflicient
number of Commissioners named in the said Commission on the
seventh day of October in the year of our Lord one thousand
seven hundred and sixty-nine, did determine that the boundary
or partition line between the said colonies of New York and
New Jersey should be a direct and straight line from the fork
or branch formed by the junction of the stream or waters Mack-
ackamack with the river called Delaware or Tishkill in the
latitude of forty-one degrees twenty-one minutes and thirty-seven
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seconds as found by the Surveyors appointed by the said Com-
missioners to a rock on the west side of Hudson’s River marked
by the said Sarveyors in the latitude of forty-one degrees being
seventy-nine chains and twenty-seven links to the southward on
a Meridian from Sneydon’s house formerly Corbet’s from which
determination the agents of both the said Colonies appealed to
his Majesty in his privy Council ; And Whereas several tracts
of land to the Northward of the said partition line so decreed
by the said Commissioners have been heretofore taken up or
sold and hitherto and still are held and possessed by virtue
of titles derived from and under the government of New
Jersey or the general proprietors of the same or some or one
of them, to wit; one tract of Jand on the Gth day of Novem-
ber 1718, surveyed and afterwards returned for John Decker
for 1000 acres with the usual allowance for highways ; Another
tract on the 1th day of October, 1711, surveyed and afier-
wards returned for William Tidsworth for 350 acres with
the usual allowance for highways, Another tract on the 20th
day of July, 1731, surveyed and afterwards returned for Sanuel
Green for 783 acres with the usual allowance and two other
tracts mentioned to contain together 500 acres, besides the usual
allowance for highways, surveyed and returned for Johannes
Westphalia, Clans Westphalia, Simon Westphalia, Tunis Quick,
Remora Quick and Cornelius Doutcher, only about 100 acres
of which lust mentioned two tracts are now held and possessed
by virtue of the said survey, the remainder thereof being now
held and possessed by persons claiming undcr the colony of New
York. Another tract of land at the northeast end of the Long
Pond surveyed and returned for or at the request of DPeter
Schuyler, containing 402 acres and 49-100ths of an acre strict
weasure, which after allowance for highways was to remain for
383 acres and 32-100ths of an acre, and also another small tract
of land surveyed the 12th day of July, 1763, for John and
Gertrude Schuyler situate adjoining the tract last above men-
tioned and containing 13 acres and 59-100ths of an acre ; several
other tracts of land sold and conveyed by the devises of James
and Mary Alexander to sundry persons on the 13th day of De-
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cember, 1762 to wit, to Elijah Inman 101 acres and 7-100ths
of an acre, to Hannah Ferguson 123 acres and 51-100ths of an
acre, to George Kimber 161 acres and 74-100 parts of an acre,
to Hezckial Lorin 97 14-100ths acres, to Inman Wallin 66
93-100ths acres, to Benjamin Van Vleet 104 35-100th acres, to
Bryant Hammell 135 acres, to James Clark 104 56-100ths
acres, to Jacobus Rosenkrans 173 35-100ths acres, to Johannes
Westbrook 100 acres, to John Davis 152 acres, to Jacob Middagh
218 76-100ths acres, and to Josins Cole 100 acres ; and another
tract of 50 acres sold and conveyed by Andrew Johnson, te
George Kember on the 8th day of Aungust, 1759, a part of which
lays to the southward of the said partition line. Another tract
of 87 56-100ths acres sold and conveyed by Benjamin Thompson
to Johannes Westbrook, on the 4th of May, 1763, Two other
tracts of land sold and conveyed by James Alexander, William
Burnet and James Parker to Richard Gardner, on the 30th day
of March, 1753, the one tract containing 170 acres and the other
8 acres. Another tract of 40 63-100ths acres sold and conveyed
by the devizees of James and Mary Alexander to the said
Richard Gardner, on the 3d day of January, 1763, and another
tract of 173 acres sold and conveyed by the said devizees of the
said James and Mary Alexander to Joseph Barton, on the 16th
of December, 1762, part whereof lays to the southward of the
said partition line. Another piece of land containing about one -
acre sold and conveyed by David Ackerman to Jacobus Van
Buskirk, on the 12th of February, 1762. And also several
other tracts of land purchased, surveyed and located for the pro-
prictors of the Sterling Tron Works, to wit, one tract containing
50 acres surveved the 10th of November, 1736, to Cornelius
Board and Timothy Ward, Six small tracts containing in the
whole 27 72-100ths acres surveyed February 12th, 1738, to the
snid Board and Ward, Six other tracts of land containing in
the whole 371 53-100ths acres surveyed the 23d of July, 1740,
to Timothy Ward, William Smith and Company, And another
tract of 10 80-100ths acres surveyed the 29th of November,
1757, to William Hawkhurst. Three other tracts containing
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in the whole 131 25-100ths acres surveyed to James Burling,
the 17th of May, 1750, And another tract containing 10
20-100ths acres surveyed to William Hawkhurst, the 20th of
July, 1761, One other tract of land sold and conveyed by John
Barberie and Peter Fauconier to John Sobrisco, on the Gth of
November, 1724, containing 630 acres, One other tract of land
sold and conveyed by Magdalane Valleau to Coenradt Wana-
maker, on the 23d of May, 1753, containing 105 acres, One
other tract of land sold and conveyed by Richard Gardner to
Elijah Reeve, on the 8th of June, 1762, containing 127
48-100ths acres, Also three other tracts of land surveved the
13th of April, 1768, to William Hawkhurst, contaiuing 100
98-100ths acres strict measure after the usual allowance for
highways,

“ ANp WHEREAS several other tracts of land to the southward
of the said partition line so decreed by the snid commissioners
have been herctofore patented and hitherto and still are held and
possessed by virtue of titles derived nunder the government of
New York to wit, sundry tracts of land ineluded in the following
bounds, beginning at the aforesaid rock on the west side of
Hudson’s River in the latitude of 41 deg. and runs from thence
southerly along the Hudsow’s River to the southeast corner of
the land now in possession of Mattys Bogert, and from thence
westerly along the south side of the said Mattys Bogert’s land
and along the lines of the lands now in the possession of Isaac
Westervelt and Garret Westervels, to the Tiene Kill and then
along the said Kill to the Dwars Kill, and from thence along
the said Dwars Kill to Demarests Kill on Hackensack River,
and from thence along the said river to the mouth of Pascack
River and then along the said Paseack River till it comes to the
lands of David Demarest whereon the said David Demarest’s
mill stands, and then westerly around his lands and including
the same to the said Pascack River to the said pactition line
decreed as aforesaid, and then along the said partition line to the
place of beginning ; And another tract of land sold and conveyed
by Benjamin Ask and Tancaster Symes to Thomas De Kay,
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containing 1320 acres, part of which lies to the northward of the
said partition, and two other tracts of land sold and conveyed
by Hendrick Vanderlinda to Irederick Ortendike, by deed
bearing date the 30th of May, 1735, the onc containing 285
acreg and the other containing 180 acres, and another tract of
land sold by Abraham Van Horn and Catherine his wife, to
John Fasheur and Cornelius Haring, by deed bearing date the
22nd of May, 1752, containing 185 acres be the same more or
less, And another tract of land sold and conveyed by Samuel
Verbryck and Susannah his wife, to John Iasheur, by deed
bearing date the 19th day of May, 1759, containing 265§ acres
cood measure, part whereof lies to the northward of said partition
line ; And another tract of land sold and conveyed by Benjamin
Van De Linde to William Haldron, by deed bearing date the
18th of December, 1760, containing 238 acres; And another
tract of land being the remainder of the unsold iands of so much
in Samuel Bayard’s patent as is contained in a deed from Hen-
drick Van De Linde to Roelof Van De Linde, Benjamin Van
De Linde, and Samnel Verbryck bearing date the 30th of June,
1760; And another tract of land sold and conveyed by Robert.
Campbell to Andries Picterson, by deed bearing date the 21st
of August, 1762, containing 150 acres; And another tract of
land sold and conveyed by Henry Van De Linde and Arientje
his wife, to Abraham Post, by deed bearing date January 12th,.
1760, containing 150 acres; And another tract of land sold and
conveyed by Benjamin Van De Linde to Gerret Ackerson, and
Gerret Haring, by deed bearing date the 4th of May, 1759,
containing 343 acres; And also a piece of land now in the
possession of William Bayard, Esq., being part of a tract of land
formerly granted by letters patent under the great Seal of the
Province of New York, to Danicl Honan and Michael Hawden
lying adjoining to the south side of the said partition line and
bounded to the sputheast by the Jand in possession of John
Fasheur and to the southwest by the land of William Haldron;.
And Whereas it is conceived just and equitable that the present
possessors of the said lands on each side of the said partition line:
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who have not only purchased the same for a valuable considera-
tion but many of them have laid out all their substance in the
improvement thereof should be sccured in the enjoyment of the
fruits of their labor and industry. Be it therefore enacted by
His Excclleney the Governor, the Council and the General
Assembly, and it is hereby enacted by the authority of the same
that the said partition line so deereed by the said Commissioners
is and shall forever hereafter remain and be the boundary and
line of partition between this Colony and the Colony of New
York.
“Axp Bear Ferruer Exacrep by the authority aforesaid
that James DParker, John Stevens and Walter Rutherford,
squires, or any two of them shall be and hereby are appointed
Commissioners to join with such as are appointed on the part of
the Colony of New York to ascertain and mark the said parti-
tion line so that it may be sufficiently known and distinguished.
And the said Commissioners are hereby directed and required
to mark the before mentioned rock on the west side of Hudson’s
River marked by the surveyors in the latitude of 41 deg. with
a straight line throughout its surface passing through the places
marked Dy the surveyors and with the following words and
figures to wit; Latitude 41 deg. North, and on the South side
thereof the words New Jersey and on the north side thereof the
words New York, and to mark every tree that may stand in the
waid line with five notches and a blaze on the northwest and
southeast sides thereof and to put up stone monuments at one
mile distance from cach other along the said line, and to number
such monuments the number of miles the same shall be from the
before mentioned rock on the west side of Hudson’s River, and
mark the words New Jerscy on the south side and the words
New York on the north side of every of the said monuments;
the one-halt’ the expense whereof shall be paid by the Colony
out of any moneys which may be in the treasury upon warrants
to be issued by the Governor or Commander-in-Chicf of this
Colony fur the time being, with the advice of Council, provided
the whole expense to be paid by this Colony shall not exceed
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the sum of fifty pounds. And be it further cnacted by the
authority aforesaid, that the several patentees, vendees, possessors
and claimants of all and every the said tracts of land to the
southward of the said boundary or partition line which are now
held and possessed in virtue of titles derived under the govern-
ment of New York as above described, and their heirs and
assigns shall severally hold and forever enjoy the property of all
and any and every of the said tracts of land so as aforesaid
respectively purchased and possessed as fully and in the same
manner to all intents and purposes whatsoever as if' the same
had by virtue of this act been determined to be within the Colony
of New York, without let, suit, disturbance or molestation of
the general proprietors of New Jersey or any of them or any
person or persons claiming or to claim by from or under the suid
general proprietors or any or either of them or by virtue of any
title derived under the said government of New Jersey, Provided
always And be it further enacted by the authority aforesaid that
it shall and may be lawful to and for any persons claiming titles
under the said government of New York to any of the aforesaid
lands or tenements hereby intended to be secured to the pur-
chasers and possessors under the said government of New York
to the southward of the said Boundary or DPartition line to
commence, sue, prosecute and maintain any writ, suit or action
for the recovery of their rights, this act being only designed to
confirm the titles to such lands lying to the southward of the
said Partition line as are in manner aforesaid actuatly held and
possessed under the government of New York, against all claims
under the general proprictors or Government of New Jersey but
not to determine the particular rights of the claimants of such
lands under the government of New York; Provided always
that this act shall not be in force or take effect until His Majesty
shall have given His Royal assent both to this actand a similar
act passed by the Governor or Commander-in-Chief and the
Council and the General Assembly of the Colony of New York
the 16th day of February, in the 11th year of His Present
Majesty’s reign entitled An Ac’; for establishing the Boundary
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or Partition line between the Colonies of New York and Nova
Cresarea or New Jersey and confirming titles and possessions.
“('puncil Chamber, September 25, 1772,
This bill having been three times read in
Council—Resolved that the same do pass.
By order of the 1Touse. :
Davip OupEx, Speaker.
House of Assembly, Sept. 23, 1772,
This Bill having been three times
read in the House of Representatives,
Resolved that the same do pass.
By order of the House.
Corr'n SKINXER, Speaker.
% (ouncil Chamber, September 26, 1772,
I assent to this Bill, Enacting the same
and order it to be enrolled.
War, FrRaxknix,

“ Which act together with a representation from the Lords
Commissioners for Trade and Plantations, thercupon having
been referred to the Consideration of a Committee of the Lords
of His Majesty’s Most Honorable Privy Council for Plantation
affairs, the said Lords of the Commiteee did this day report as
their opinion to His Majesty that the said act was proper to be
approved. His Majesty taking the same into consideration was
pleased with the advice of His Privy Council to declare his
approbation of the said act and pursuant to His Majesty’s royal
pleasure thereupon expressed, the said act is hercby confirmed
finally enacted and ratified accordingly—Whercof the Governor
or Commander-in-Chicf of His Majesty’s said Colony of New
Jersey for the time being, and all others whom it may concern
are to tuke notice and govern themselves accordingly.

SterueN CorTReELL.”

The directions to ascertain and mark the division line were
carried out, as appears by the following extract from the Pro-
prietors minutes vol. B. pp. 181 and 182,
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“At a Council of the Proprietors of the Eastern Division of
New Jersey held at Perth Amboy, April 15, 1775.

“Messrs. Stevens and Rutherfurd, two of the Commissioners
on the part of New Jersey for settling the line of division be-
tween this Provinee and the Province of New York delivered in
a report in the following words,

“The Commissioners in behalf of the colony of New Jersey
appointed to settle the partition or boundary line between the
said colony and the colony of New York, do report, that accord-
ing to appointment made with the Commissioners in behalf of
the colony of New York, they arrived at Lappan the 16th day
of October last, and having attentively taken their beginning
from the rock on Hudson’s River marked latitude 41 deg. they
proceeded to run a random line caleulated by former runnings
with all the exactness in their power, and set up a post at each
mile. That at Mahackamack they again caleulated a course
which they also run, and together with the former running cor-
rected each station, and according to law set up stone monuments
at every mile’s distance until their return to the rock on Hud-
son’s River which they also marked, and further that the Com-
missioners of both colonies executed a joint instrument in
writing, certifying the final settlement of the said line of parti-
tion, which they now deliver to the Board, together with the
accounts of expenses attending the said settlement, all which
they now submit to the consideration of the board.

JOHN STEVENS,
WaLter RuTHERFURD.”

“Which being considered the said report is much approved
of and it is ordered that the joint instrument certifying the final
scttlement of the line together with the surveyors certificate be
proved and recorded both in the Proprietors and Sceretary’s
offices, and that the accounts be referred to Messrs, Cuyler,
Bland and John Johnston or any two of them to examine and
report thereon,”

The Commissioners Report was proved in 1785, and is
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recorded in the Proprietors book D, of Miscellaneons Records,
p. 63—The Surveyors Certificate was not found on the Proprie-
tors Records but it is on file with the Commissioners Report in
the office of the New York Scerctary of State at Albany,—And
they are as follows:

COMMISSIONERS REPORT.

“In pursuance of an Act of Assembly of the Colony of New
York entitled an Act for establishing the Boundary or Partition
line between the Colonies of New York and Nova Chesarea or
New Jersey, and for confirming Titles and Pessessions, And of
one other Act of Assembly of the Colony of New Jersey entitled
An Act for establishing the Boundary or Partition line between
the said Colonies of New York and Nova Cresarea or New
Jersey, and for confirming the Titles and Possessions, We
William Wickham and Samuel Gale, two of the Commissioners
in the first of the said Acts mentioned, and John Stevens and
Walter Rutherfurd two of the Commissioners in the other of the
said Acts mentioned, Do hereby certify that we have ascertained
and marked the Partition line in the said Acts mentioned so
that it may be sufficiently known and distinguished. In doing
this business we have been greatly assisted by James Clinton
and Anthony Dennis, Surveyors, by us appointed for that pur-
pose, as will more particularly appear by their certificate here-
unto annexed,

“ That the rock on the west side of Hudson’s River marked
Dy the surveyors in the said Acts mentioned, in the Jatitude of
41 degrees, we have marked with a straight line through its
surface passing through the place marked by the said surveyors
with the following words and figures to wit: Latitude 41 deg.
North, and on the South side thereof the words New Jeracy, and
on the North side thereof the words New York. That we have
marked trees, agreeable to the said Aects, standing in the said
line, with a blaze and five notches under the same. And that
we have erected stone monuments at one mile distance from
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each other along the said line, except the monument number
twenty-six which by reason of the Long Pond we were obliged
to placeé one chain further from the Station on Hudson’s River.
And we have numbered the said monuments from the West
side of Hudson’s River, beginning with Number One, and
ending with Number Forty-eight, and have marked the words
New York, on the North side of cach of said monuments, and
the words New Jersey on the South side of each of the said
monuments. )

“Tn witness whercof we have hereunto set our hands and
stals, the thirticth day of November, one thousand seven hundred
and seventy-four.

“Sealed and signed in presence of § (Signed)

Ropert HaLL, W. Wickiay,
CHARLES Wicknay CROOKE, » SAMUBL (ALE,
JoHN STEVENS, JR,, JOHN STEVENS,
W, S, LivixcsTox. WaLTER RUTHERFPURD,

SURVEYORS CERTIFICATE.

“ We James Clinton, of Ulster County, in the Province of
New York, and Antheny Dennis of Monmouth County in the
Province of New Jersey, Surveyors employed by the Commis-
sioners appointed by Acts of the Assembly of the said Provinees
for ascertaining and marking the Partition line between the said
colonies Do certify that we have run the said Partition line with
the utmost care and exactness we were capable of.  That in
Running Said Line we found in several parts thercof the necdle
attracted which we corrected by staking, That from the Station
Rock marked on the west side of Hudson’s River, in the lati-
tude of Forty-onc Degrees to the fork or branch formed by the
junction of the stream or waters called the Machackamack with
the River called Delaware or Fishkill the course according to
the best of our judgment is North Fifty-four Degrees and Iorty
minutes West as the Maguetic needle now points, and that the
distance between the two stations is Forty-eight miles and
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Thirty-eight Chains.  In witness whercof we have hereunto set
our hands and seals the twenty-sixth day of November, in the
year of Our Lord one thousand seven hundred and seventy-four.
JamEs CrinTox,
AxrHoNy DENNIS,
“Bealed and delivered in the presence of
BAreNT MARTLINGS,
Jacos (GARRABRANTS.”

‘ Be it remembered that on the nineteenth day of September,
in the year of Our Lord One thonsand seven hundred and
eighty-five, appeared before me Azariah Dunham one of the
Judges of the Court of Common Pleas in the County of Mid-
dlesex, John Btevens one of the subscribing witnesses to the
within instrument who being sworn upon the Holy Evangelist
saith le saw the within mentioned William Wickham, Samuel
Gale, John Stevens and Walter Rutherfurd seal and deliver the
within instrument as their voluntary act and deed for the uses
therein mentioned.

Taken and acknowledged before
me Azarran Dusaa,

Examined and agrees with the original,
JAMEs PArKER.”

} Jonx Stevexss, Jr.

Since that date no publie action appears to have been taken
in regard to the line or its monuments.

At the present time [Sept. 8, 1874,] there is a large loose rock
marked as deseribed in the law of 1772, and the Commissioners’
Report of 1774, Iying on the west bank of the Hudson near
latitude 41 deg, N, Its weight must be several tons ; it has no
appearance of having been moved; and it is recognized in the
vicinity as marking the castern end of the Division line between
New Jersey and New York. [t is about 80 chains from the
present old Sneden house at Sneden’s Landing, is in line with
several mile monuments, and thus nearly answers the location
as described in the Commissioners’ Decision.

There is no monument at the west end of the boundary, and
no written deseription of any mark made to fix the point. There
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was, however, 2 mark on the bare limestone rock at the junction
of the Nevesink and the Delaware. It was on the ncarly flat
rock ; below high water mark, but usually uncovered. It was
in the form of a crow-foot, and was plainly cut into the rock,
and worn smooth by long exposure to the stream and the weather,
Tt was recognized by those living near there as the point of
meeting of the New Jersey, New York and Pennsylvania
boundaries. Its location in regard to the streams was in accord-
ance with the decision of the Royal Commission, and it was in
a line with several of the mile monuments,

Considering these two points to be the ones agreed upon by
the Commission in 1769, and determived by the Astronomers
and Surveyors at that time, the work to be done now, was to
trace a straight line from one of these to the other ; and then to
measure the distance of each of these mile monuments from the
line now traced, and make the proper description und report.

For ascertaining the Geographical positions of these points,
and the direction and length of the straight line between these,
we are indebted to the Superintendent of the United States Coast
Survey, who, at the request of this Board, detailed officers to
make the necessary observations and computations, and has now
furnished us the resuits of the work as embodied in the following
communication,

-

“U. 8. Coast SBurvey OFFICE,
Washington, May 18th, 1874,

“ Prof, GrorGe H. Cook, New Brunswick, N. J. :

“Dear Sir—I have the pleasure of sending you herewith
the results of the determination of latitude and longitude made
near the northwest corner of the State of New Jersey, together
with the computation of the direction and length of the boundary
ling, and the requisite data for tracing the line,

Yours very truly,
C. P. Parrerson,
SSuperintendent.
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“U. 8. Coast SurvEY OFFICE,
Washington, May 14th, 1874.

“ (1. Parrersox, Esq, Supt, U, 8. Coast Survey :

“ Drar Sir—I have the honor to submit the following state-
ment relative to the northern boundary line between New Jersey
and New York for communication to I’rof. George H, Cook,

“ 1, Position of terminal point near ITudson River.

Latitude 40 deg., 59 min,, 51.20 scconds.

Lougitwde, 73 deg., 51 min., 11 seconds,

Azimuth of boundary line 121 deg., 16 min., 54 seconds.

“2, Tosition of Tri-states Rock, N. W, terminus.

Latitude 41 deg., 21 min., 22.63 seconds,

Longitude 74 deg., 41 min,, 40,70 scconds.

Azimuth of boundary line 300 deg., 45 min., 38 seconds.

“3, Length of line 84,730 yards, or 48} miles,
“The accompanying memoranda give all the information
re:juisite for tracing the line,
Yours respectfully,
J. E. Hincaro,
Asst. in charge of Office.”

The work of tracing the straight line, and making the proper
survevs and computations on the position of the monuments, has
bheen done by Prof: Ed. A. Bowser, during the present summer,
and his report is presented here.

PROYF. BOWSER’S REPORT.
“ NEw Brrsswick, N. J., Aug. 28th, 1874,

“ e, Gro, 1L Cook :

“ Dyane Stk—I have the honor to submit the following report
of the survey of the Northern Boundary of New Jersey, made
in the months of July and August of the present year.

“ I was instructed to run a straight line from the Tri-states-
rock at the northwest terminus of the boundary, to the eastern
terminns at the Hudson River; and to locate the present monu-
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ments and deseribe the mile-stones. My instructions required
me also to fnd the variation of the needle at different points, to
ascertain where there was local attraction, to examine the topog-
raphy of the country in the neighborhood of the line, and to
take barometric heights.

g yssist me in this work, I fortunately obtained the services
of Mr. Jas. K. Barton, of the class of 1871, Rutgers Scientific
School, and a careful and accurate surveyor. I was assisted,
also, by several of the students of the Scientific School. The
instrument used was an 8-inch theodolite, which was loaned by
the Superintendent of the U. 8. Coast Survey. This instrament
was placed in charge of Mr. Barton.

“The work was begun at the northwest terminus of the
boundary. The instrament was set up on the Tri-states-rock,
and the angle between the meridian and the boundary, as com~
puted by the Coast Survey, was turned off. 1'rom this station,
a point on our line was determined on the westerly edge of the
summit of the Blue Mountain, The instrument was then moved
forward to this point, and after running to the easterly edge of
the summit, we sighted to the top of Pochuck Mountain, 2
distance of about ten miles. From the station on the Pochuck
we sighted to the top of Warwick Mountain, a distance of eight
miles.  From this station we could sce our back stations on the
Pochuck and the Blue Mountain in the same vertical plane—
the latter being eighteen miles off.  Three sights more brought
us to the high mountain west of Suffern’s station, and distant
from our station on Warwick Mountain eleven miles ; the two
intermediate stations being on Rough Mouatain and Cedar
Pond Mountain. From the station near Suftern’s we sighted to
a point eight miles ahead, which was nine miles from the Hudson
river ; and from this last station we reached’a point on the
Palisades, about three-quarters of a mile from the Hudson river.
From this point we could look back and sece our station at the
nine-mile stone, and also the one west of Suffern’s, in the sime
vertical plane; the latter being seventeen miles off. Three
sights more brought us to the Fludson river, which we reached
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at a distance of 13 63-100ths fect north of the eastern terminus
of the houndary.  With a very few cxceptions, our sights were
several miles in length, and all of them were made with several
repetitions, and with the utmost care. Thé offsets were then
computed, in order to locate exactly the straight line joining the
east and west ends of the boundary. We then ran from the
Hudson "hack to the Delaware, and loeated the present boundary,
by measuring the distance of each mile-stone from our line and
subtracting the offswts.  These distances, together with the
present boundary and the straight line just run, are shown on
the map which accompanies this report.  With the exception of
stations 10, 15, 22, 26, 27, 30, 31, 34, 36, 41, 43, 46, 47, and
48, thirteen in all, there is a stone monument standing at every
mile, with the words New York and New Jersey, and the number
of miles the stone is from the west edge of the Hudson river,
cut in it. Stations 15, 22, 26, 36, 41, 46, 47, and 48 were loca-
ted by ascertaining from farmers living in the neighborhood
where the line had ‘always run’ at these points. At many of
the stations were piles of stones, while at others the wood wns
cut on one side of the line, and standing on the opposite side.
At stations 15 und 41, the monuments are broken down, and
lying a short distance away ; station 10 is lying down, having
been plowed up this spring. At station 26, the monument is
probably below the surface of Greenwood lake, as it was placed
in 1774 on the western edge, and the water is now several feet
higher than it was then. At stations 31, 34, and 43, are blazed
trees, which are said to be on the line, and are so recognized in
deeds, At station 30, neither the stone monument nor the line
could be found. It will be seen on the map that the present
boundary is crooked, swinging down into New Jersey, and quite
regular, except in the mountain region, between the 16th and
29th mile-stones ; and that midway it deviates from the straight
line about 2400 feet.

We found the variation of the needle at the east end to be
about 2 deg. more than at the west end, and the variation about
the 40th mile-stone is 1 deg. fess than at Tri-states-rock.
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“ At a number of places in the mountain region between the
16th and 29th mile-stones, at the Pochuck Mt.,, and also on the
Palisades, there was some local attraction.

“It becomes interesting to know why the line we have just
run should differ so much from the present boundary. The line
we have just run is a straight line ; in other words, it is an are
of a great circle, which is the shortest distance between two
points on the surface of a sphere. The present boundary, which
was run in 1774, was run with the compass, and therefore would
be approximately a rhumb line, and the shorter the sights, the
closer the approximation : that is, it would everywhere have the
same course. Now if there had been no variation of the needle,
or if the variation had been everywhere the same, the line run
would have been approximately a true rhumb line, which would
differ a little from an are of a great circle; it would be slightly
curved, swinging down into New Jersey. But because there
wag a variation of the needle, and because this variation—
although different in amount from what it now is—must have
been about 2 deg. more at the east than at the west end ; the
line run must have been approximately a magnetic rhumb line,
which would curve much more than a true thumb line; that is,
it would swing down into New Jersey much more than a true
rhumb line would. And because there was local attraction at
many points, the curve would be likely to have irregularities in
it, notwithstanding the care that might be taken to eliminate all
errors : for example, the irregularity between the 18th and 19th
maile-stones.  Up to the 18th, the distances of the stones from
the straight line increase pretty regularly, by a little less than a
hundred feet, whereas, the distance of the 19th mile-stone from
the line exceeds that of the 18th by 469 fect.

“To ascertain how much the present ‘ Boundary’ differs from
a magnetic thumb line on the supposition that the variation of
the needle when the line was run was 2 deg. more at the cast
than at the west end, I have made several computations. The
following are the results:

“The true course at the east end of an arc of a great circle
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running from the terminal peint on the Hudson river to the
Tri-states rock on the Delaware is N. 53 deg., 43 min., 06 sce-
onds W.

“The {frue course of a frue rhumb line connecting the same
points 5 that is a line cutting every astronomical meridian at
the same angle is about N, 38 deg., 57 min,, 11 scconds VY,

“The true course of a magnetic rhumb line, that is a line cut-
ting every magnetic meridian at the same angle, owing to the
change of variation of the needle between the east and west ends,
is about N, 59 deg., 50 min., 11 seconds W.

“The present magnetic bearing of this line, is about N. 51
deg, W,

* The middle point of a true rhumb line would be south of the
middle point of an arc of a great cirele by 1-3 scconds, or 133
feet,

“ The middle point of a magnetic rhumb line would be south
of the middle point of a true rhumb line by 16.6 seconds, or
1702 feet.

“The middle point of a magnetic rhumb line would be south
of the middle point of the are of a great circle by 17.9 seconds,
or 1835 feet.

“ By comparing this magnetic rhumb line with the present
¢ Boundary,” ag represented on the map, it will Dbe ecen that
with the exception of the part through the mountain region
between the 16th and 29th mile-stones, the Boundary coincides
tolerably well with a magnetic rhumb line. The conclusion
therefore is, if there had been no local attraction in 1774, the
Surveyors, Clinton and Dennis, instead of running a straight
line would have run a magnetic rhumb line from the Hudson
tiver to the Delaware,  But because there was local attraction
at ditferent points, the line then run and marked has in it several
irregularities ; and this is probably the reason why the present
crooked line forms the “ Northern Boundary of New Jersey.”

“I append the following Noles in regard to the several monu-
ments on the Boundary or Partition line:

“ EasTERN TERMINTS.—The rock on the bank of the Hudson
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which marks the eastern terminus of the Division line, is a block
of trap from the Palisades at the foot of which it lies. It is an
undressed but nearly rectangular mass; its lower face almost-
tevel and about six inches above extreme high water mark ; and
its castern side facing the river, Its dimensions are nearly 7
feet 6 inches along the river, 3 feet 10 inches from front to rear,
and 3 foet 2 inches high ; and it weighs more than six tons. It
is marked on its eastern face with a chiscl-cut as follows : across
the upper part LATiTuDE 41 DrG. NorTIl; o vertical line is cut
down the face under this, and 2 feet from the north end, and
the words NEW YORK on the north side of the line, and NEw
JeRsEY on its south side. It is 8. 18 deg., 44 min. W. 313.21
feet from the U. 8. Coast Survey Station DUER.

1st. ALle Stone.—Ted Sandstone post, 32 inches high, 15
inches wide and 7 inches thick: (this is nearly the size of all of”
them) : stands in woods on land of J. Moore: 60 fect south of
straight line.

ond. Red Sandstone: stands nearly plumb; in swamp in.
woods; 93 feet south of struight line.

3d. Red Sandstone; stands a little inclined but firm: inopen:
field on land of J. Barton ; offset from straight line 163 feet.

4th. Red Sandstone; stands firm though a little inclined: in
open field on land of A. Blauvelt; offsct 215 feet.

sth. Red Sandstone; leans a little, but firm; in woods of
Hiram Slocum; offset 347 feet.

Gth. Red Sandstone; a little inclined ; in woods of Wm.
Van Dyne ; offset 373 feet.

7th.  Red Sandstone; leans a little ; in open field of J .Horn’s;
offset 453 feet.

8th. Red Sandstone; leans a little; in open field on land of
A. Van Blareum ; offset 519 feet.
_ 9th. Red Sandstone; slightly inclined; in open field on D.
Atkinson’s Jand ; offset 601 feet.

10th. Red Sandstone; on Jas. Tedwith’s land in open field ;.
39 inches high, 12 inches wide, and 5 inches thick; it is lying.
down; offset 677 feet.
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11th.  Red Sandstone; 36 inches high, 13 inches wide and
6 inches thick; in grove of cedars on J. D. Buskirk’s land ,
slightly fnclined; 71 feet south of straight line.

12th.  Red Sandstone; 33 inches high, 13 inches wide, and
3% inches thick; inelines a little; in edge of woods on A. Lit-
chult’s land ; offset 833 fect,

13th. Red Sandstone; 30 inches high, 14 inches wide, and
8 inches thick; slightly inclined ; in open ficld on land of J. H.,
Fisher; offset 904 feet.

1ith.  Red Sandstone; 35 inches high, 13 inches wide, and
8 inches thick ; wpright; in woods on land of W. W, Way;
oftset 991 feet, '

15th.  Red Sandstone ; lying a short distance from the station,
by the side of a fence; in open field on land of Dr. Zabriske
offzet 1059 feet.

16th.  Gneiss Rock ; 24 inches high, 18 inches wide at bottom
and 9 inches at top, and 4 inches thick, upright; in woods west
of Suffern’s station ; offset 1181 feet.

17th. Red Sandstone; irregular; in woods on mountain west
of Sutfern’s; offset 1269 feet.

18th,  Red Sandstone; undressed ; in clear, on land of J, L.
Pearson ; offsct 1327 feet.

19th.  Gneiss; 24 inches high; a little inclined; in woods
on mountain west of Negro Pond ; not dressed ; offset 1796 foot.

20th.  Gneiss; not dressed; in open field on line between
J. H. Tidabock and G. Babeock ; offset 2024 feet.

21st. Gneiss; not dressed; in woods on land owned by
Cooper and Hewitt ; offset 2149 foct.

22d.  On hill east of Black Rock Hill; original stone could
not be found; stone pointed out as the mile-stone had been
recently put up; offsct 1940 feet (?)

23d.  Grey Gneiss Rock ; in valley east of the Beech Moun-
tain; edge of woods; near Mrs. Morris’ house ; offset 2263 feet.

24th.  Grit Rock ; in woods ; offset 2372 fect,

23th.  FEast of Greenwood Lake, in woods ; was not found in
1874; otlset 2394 feet, (?)
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96th. Beneath surface of Greenwood Lake, near the west

" shore; offset 2415 fect. (?)

27th. Could not be found ; somewhere on Rough mountain ;
offset 2120 fect. (?) ,

28th, Gritty Sandstone ; in woods on Birds-eye Tract; oftset
2180 feet.

29th.  Greyish Grit Rock; in open field, on land of J. Hyatt;
upright ; oftset 1811 feet.

30th, Could not be found,

31st. Had been removed ; measured from a line tree,

32d0. Red Sandstone; in open field, on land owned by G.
Jefters ; upright and firm ; oftset 1073 fect.

33d. Red Sandstone; in open ficld, on land of J. L. B.
Francisco; upright and firm ; offset 818 feet.

34th. Gone; measured from a line tree; oftset 700 feet. {?)

35th.  Greyish Grit Rock ; in open ficld, on land owned by
Mr. Moorhouse; west edge of Pochuck valley; ofiset 51
feet.

36th. Conld not be found; somewhere on Pochuck Moun-
tain; measured from a line tree; offset 449 feet. (?)

37th. Greyish Grit Rock; in woods on William O. Roe’s
land ; near swamp ; picce broken off’; offset 478 fect.

38th. Greyish Grit Rock; lying at side of fence, on State
Line, in open ficld, casterly edge of Walkill valley ; ofset 345
fect. (7) )

89th. Greyish Grit Rock ; in stone fence; ercct and firm;
westerly edge of Walkill valley ; offset 279 fect.

40th. Greyish Grit Rock; 42 inches high, 30 inches wide
and 2 inches thick; in open ficld, on land owned by Peter
Kimber; ercet and firm ; oftset 254 feet.

41st. Rough Slate Rock ; lying by the side of Mr. Everett’s
stone fenee, a few yards from where it had stood ; in open ficld
near Unionville; oftset 238 feet. (7)

42d. Undressed; leaning against fence on C. Goldsmith’s
land, in open field, 6 feet south of where it stood two years ago;
offset 211 _feet. (?)

¥
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43d.  In swamp; could not be found ; measured from “ling
tree;” offset 167 feet. () ) '

44th. Slate; a little inclined ; in open field, on land owned
by M. D, Martin and I. Winters, (on line); offset 178 fect.

45th.  Slate; in open field, on land owned by O. S, Carpen-
ter; lying partly down; firm; offset 153 feet,

46th.  Could not be found ; on east edge of Blue mountain ;
measured from pile of stones said to be on “the line;” oftset 123
feet. (?)

47th.  Could not be found; on west edge of Blue mountain;
measured from pile of stones; offset 15 feet. (?)

48th. Could not be found ; measured from what is called the
line; offset 1 foot. ()

“ WESTERN TrrMINUs.—Tri-states-rock was marked by the
United States Coast Survey, by drilling a deep hole in the rock
at the marked point, and fastening therein a copper pipe filled
with lead. It is on the extreme point, near the water.

“ The variation of the magnetic needle was observed at several
points, as follows :

Variation of the needle at Palisades, 9 deg. 15 min. W.

“ “  at Sloatsburg, 7 deg. 42 min, W.
v “  on Rough Mountain, 6 deg. 2 min, W,
" “ in Valley between Rough Mountain and Warwick

Mountain, 7 deg. 14 min. W,
on Warwick Mountain, 3 deg. 12 min. ?
“ “  near the 29th mile-stone, 5 deg. 9 min. ?

«“ " at Liberty Corner, 6 deg. 45 min. W.
" “ at Unionville, 6 deg. 3 min, W,
- “  at Tri-Btates-Rock, 7 deg. 1 min. W.

“The results of these observations are probably not strictly
accurate, owing to local attraction. The 5th and 6th in particu-
lar, are quite doubtful. If time had permitted, the observations
would have been extended to many other places on the line.

“The United States Coast Survey, in June, 1873, found the
variation at Carpenter’s Point to be 7 deg. 5 min, W.
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# I am sorry that, an account of our limited means, we were
not able to spend quite as much time as we would like to have
done. The greater part of our time was spent in running the
straight line. Every care was taken to do this with accuracy.
The offsets we could not measure, in the tife we had, with quite
go much care. They are approximately correct, There are no
monumenis or marks at the ends of them on the straight linc,
To sct monuments here it would not be necessary to measure the
offsets. A better and more accurate way would be to sight from
station to station on the straight line, and set the monuments in
the line of sight, regardless of their distances from the present
boundary.

“ Respectfully,
“ EpwaARD A. BowsEr.”

The records cited show that the partition line between the two
States, as marked in 1774, was traced with the compass; that it
was run from both ends; and that on aceount of local attraction
some parts of the line were traced by staking. The work of this
summer, as exhibited on the maps herewith presented, shows
that the monuments as they now stand, are not in a straight,
but in a crooked line, in which every mile-stone is soufh of the
straight line. There is no doubt the line was crooked when it
was run through in 1774, for a long line upen a single course,
traced with the surveyor’s compass, would necessarily be crooked.
In navigation, where the compass is constantly moving with the
vessel, and is kept steadily on any oblique course, the track of the
vessel is in a curve, which is called a *Aumb ¥ne or loxodromic
curve. This is produced by the needle making the same angle
with all the meridians it crosses, while the meridians are not
parallel to each other, but all converging toward the poles of the
carth, In using the compass on land, on long lines, the instru-
ment is set up on the proper hearing of the line, and a mark is
fixed as far ahead as clearness of vision or other causes will
permit; and the instrument is carried forward to the mark and
set up with the same bearing as before, and another mark made
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us far ahead as possible, and so on through the whole distance
to be run. In this way, the lines from one station to another
ave straight lines, but making with each other small angles,
earresponding to the convergency of the meridians of the stations.
In proportion as the number of stations is increased, and the
distance between them diminished, so the curvature of this line
is increased, It cannot be otherwise than that a long line, on
any oblique bearing, run in this way, will be crooked more or
less, according to the number of parts in which it has been run;
and it cannot be accurately retraced unless the several stations
occupied at the first running are known and used again.

The difference in the variation of the needle at the two ends
of a long line, as in the present case, where the difference is 2
deg., and the line 48} miles long, must also interfere greatly
with running a straight line with the compass, as there would
necessarily be at least 2 deg. difference in the direction of the
line run, if the magnetic bearing was continued the same
throughout. The difficulty of the case is still greater, from the
variation being irregular—greatest at the cast end, less at the
west, and least at some intermediate point, See tabular state-
ment of Prof. Bowser.

Local attraction is very common and sirong, particularly so
in the iron-ore district, traversed by the middle parts of this
line ; and from the appearance of the line as the monuments
stand, it would seem as if this cause must have interfered to
increase the inaceuracy of the work. With all these agencies to
affect their work, it will be understood that the surveyors could
not, with the instruments then used, trace a long straight line
accurately between two given points.

CONCLUSION.

In reviewing this survey and considering its results, the fol-
lowinz point. -tand out clearly as worthy of further attention :
1, The terminal monuments of the line, which are now plainly
marked, should he permanently secured and legally protected.
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The western terminus, called Tri-states-rock, is on the proporty
of the Laural Grove Cemetery. The castern terminus, a heavy
block of stone, known as the State-line rock, is on private prop-
erty ; a railroad has been graded along the river shore, just east
of it, and in the changes continually occurring, the spot occupied
by this old land-mgrk may be needed by its owner for some
other use.

2, The partition line, as indicated by the monuments, is not
a straight line, Of the 48 mile-stones which originally marked
the line, one-third are now gone, and some of the others are
exposed in open fields, where they are in danger of being broken
down. In cases where these monuments are gone, they cannot,
with certainty, be replaced. Some joint action should be had
with the State of New York, by which the line could be
straightened, and made to accord with its original definitions
and descriptions ; and when authoritatively defined and retraced,
it should be marked by permanent monuments, owned and con-
trolled by the States interested, or by the General Government.

' Georce H, Coox,
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